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EXPERIMENT STATION RECORD. 

VoL. 38. JantjarTj 1918. No. 1. 

It is a sign of the spirit of public service pervading the American 
experiment stations that their workers should feel an insistent desire 
for a real tangible part in the country’s supreme effort. Living in 
the Bfwdst of the greatest war ever waged, and in the most momentous 
(.period of the world’s history, it is difficult to understand how any 
mail, much less a scientist, can escape being brought under the spell 
of its appeal. To many of this class it has been a call to service under 
arms, to others fo|' special expert service under the Government, and 
to many it has made it difficult to long hold their minds on work 
which is not definitely related to the situation. It has aroused the 
spirit of public usefulness. 

The war has not only given every one opportunity to help, no 
matter what his walk in life, and stimulated action by emphasizing 
the common interest, but it has created an obligation and an expec- 
tation which have a new force in our lives. As a speaker at the 
winter meeting of the American Association for the Advancement 
of Science well said ; “There has never been a time in the world’s 
history when every individual, every nation, organizations of every 
kind, every science, and every other intellectual discipline have 
been under such compelling necesaty of demonstrating their use- 
fulness.” 

And he added that “ the most savage assault ever made on civiliza- 
tion, wrecking universities, bombarding churches and schoolhouses, 
burning libraries, destroying orchards and forests, ruining labora- 
tories and scientific apparatus, has compelled every nation, every 
department of knowledge, to become as useful as possible.” T Ten ce, 
“ society is justified in asking of every scientist as of every other 
man, of what use can you be in the body politic ?” 

This question has stirred the forces of the experiment stations 
from the outset. Sometimes the glamour of war makes the oppor- 
tunity seem to lie afar off, outside the ordinary walks of life. And 
this makes men restless and impatient of work which seeins remote 
from the field of action. It has led some away from the institutions, 
and created uncertainty in the minds of others as to what they ought 
to do. The provision for defended dassification of agricultural 
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specialists lias served to relieve the imr^ among younger men by 
giving security in their work; but there is still some feeling of uncer- 
tainty whether service does not imply a change of activity. 

There are some classes of specialists who are particularly needed 
by the Government because the demand for experts has so enormously 
increased; and included in these are many from the agricultural col- 
leges. But let us not forget that the big work is not all on the firing 
line. A vast amount that is absolutely fundamental and indispens- 
able lies a long way in the rear. Back of the military preparation 
and supporting efforts rest a great number of groups whose services 
are none the less imperative because remote, and which are taking a 
vital part in the conflict, each fighting in its own way. 

xlgriciilture has assumed a place of imperative importance in the 
progress of the war. Before the first year was over the commander 
of the French forces declared food production to be second only in 
importance to the military operations and munitions supply, and this 
has been emphasized in all the countries at war with each succeeding 
year. Agriculture has' become not only a national but' an inter- 
national requirement, and food production and control Imm taken 
rank as a military necessity. Food has become a matter of grave 
concern to America and her Allies, and the shortage of staples and 
need of strict economy in their use has been brought home to us 
some measure in this country during the past few months. Ade- 
quate supply is one of the most important means of strengthening 
the xiUies and their armies, physically and psychologically. 

The American farm is the great ba^e of food supplies. In order 
that the requirements may be met supreme effort is necessary, coupled 
with the highest attainable efficiency and most profitable employment 
of resources. The guidance and aid and stimulation of the great 
agricultural institutions of' this country may go a long way in ac- 
complishing this end and in furnishing the means of overcoming the 
controllable factors in production and utilization. 

The experiment stations are a strong and indispensable link in the 
comprehensive American system of agricultural institutions. They 
stand back of the forces that are shaping the plans and giving prac- 
tical aid and stimulation to the producers in the field. They are not 
alone public institutions; they are part of a national system and as 
a body are auxiliaries of the General Government, working for one 
great end. Their staffs form a part of the agricultural corps, en- 
gaged in service only second in importance to the military operations. 
While this agricultural corps is organized mainly along Btate lines, 
and is not a unified part of the military organization, it is no less 
a great factor in furthering the ends for which the military branches 
are striving. ■ Eecognition of this^ gives the position of the workers 
in thew institutions high importance. ^Tt makes it plain that the 



19181 


MTOBIAI.* 


3 


majority of station workers may render greatest service by remaining 
in the positions they now occupy, if they are alert and determined to 
make their efforts count. They are needed there more than elsewhere^ 
and by remaiiiing they may take quite as definite and essential a part 
in aiding the final result as if they transferred to another branch. 
The qualities of the leader or the product of initiative may find ex- 
pression quite as much there as in a larger aggregation, and the result 
is likely to stand out quite as prominently. 

The workers need to feel this, and to bo encouraged to do the 
things which will promote that feeling by satisfying their desire for 
active service. They need to look upon themselves, as the extension 
forces do in many States, as a vital part of a great agricultural army, 

■ whose efforts are vital in the same way as the investigators in the 
gas service or the food supply of cantonments, or any other line of 
expert war work. Then they may feel that they are helping to win 
the war even though they are not working in the camps or a Gov- 
ernment office. They will see that their greatest usefulneas as ex- 
perts usually lies back in their institutions, in close contact with 
their constituency. 

It is inevitable that the war should result in much hardship to the 
experiment stations through loss of men, and make more difficult 
their task of maintaining their usual lines of activity. Already some 
stations have been severely crippled by these losses, and the difliciilty 
of making the places good has been at least a temporary setback to 
their work. 

One saving circumstance, however, is the fact that the losses have 
been quite largely among the younger men. For the most part the 
heads of departments and more impoi-tant staff members have re- 
mained, although there are some instances where these have been 
attracted to expert service with the Government or in c():inmorciai 
establishments. To some extent associates and assistant's caj:>a,ble of 
doing independent work have left for other fields, and even skilled 
laborers, so essential to certain kinds of greenhouse, plat and feeding 
experiments, have been taken or attracted by larger wages. In some 
of the southern stations, for example, it was necessary the past; scaisoii 
to employ negro women for such work, as the only labor available. 

. But, the retention of so large a proportion of the leaders has pre- 
served the station organization and left a basis on which to continue 
its established or modified lines of activity. These remain to block 
out the plans and supply the expeif: Judgment so essential in this 
class ©f activity. The burden upon them has been increased, for 
with less trained and experienced assistants they must, look more 
carefully to direction and supervision. Their resourcefulness and, 
ability to adapt means to ends must be relied upon, This^ condition 
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will entail more planning and supervision, from the director’s office 
down through the various departments. 

This depletion of station forces will of itself entail some neces- 
sary changes in the station projects. Many a man has gone whose 
place can not be filled and who has left a line of study which must 
be temporarily laid aside. This condition will increase the need of 
concentrating on essential lines and utilizing the forces to best ad- 
vantage. In some respects it may require doing a larger propor- 
tion of work which makes less demand for specialization; and this 
would not be without some advantage, for many of the current needs 
are of that class. 

One means of relief which is open and which might be followed 
more largely than it has been is the employment of women. There 
are many college trained women who have specialized in some branch 
of science and taken graduate work to further fit them for high 
grade service. They have perhaps rarely had contact with agricul- 
tural matters or problems, but they can be trained to the agricultural 
viewpoint. As a class they are as well adapted as men to many of 
the operations required in experimental work, in the laboratory and 
outside. A considerable number who have been tried in the past 
have proved highly efficient and in all respects desirable. In some 
of the stations they have risen to the position of head of department ; 
in others, they have become experts in chemical analysis, in bacte- 
riological technic, in entomology, in the study of plant diseases, in 
breeding investigations, in the handling of poultry, and in many 
other similar lines. There is nothing in the nature or requirements 
of such service which unfits them or makes them less promising than 
men, and there is reason to believe that they might profitably be 
employed to larger extent. 

While the primary duty of the experiment stations at this time 
is to help win the war, the question has been as to how this can be 
done to best advantage, having in mind both the present and the 
future. Although individually or as a class they have not remained 
indifferent and have been quick to take on added responsibilities, 
there has been some evidence of doubt as to how far the situation 
warrants or makes desirable a departure from the established pro- 
gram and the usual lines of activity. This is an honest and a patri- 
otic question, for the war is temporary while agiiculture is perma- 
nent, and there is to be a great period of adjustment and reconstruc- 
tion after the war. The world conflict will not alter the content of 
science but will serve to increase dependence upon it. 

The best the stations can do in the main is, while relating their 
work and the results secured in the past to the special needs of the 
present, to preserve their organization and aims, to maintain their 
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attitude toward experimentai inquiry, and to continue to serve in 
the capacity of experts in agricultural science and in its interpreta- 
tion in practice. But in this they will need to be governed by exist- 
ing conditions to an unusual degree. In the past they have wisely 
been engaged to a large extent in developing the basis for pennanmt 
agriculture, and this has led them into lines of study which have 
become increasingly technical and fundamental. Now, tiie unusual 
conditions and the iosistent demands laid on agriculture, call for 
such a temporary adjustment as will relate their activities, in part at 
least, quite closely to the problems at hand. 

They need to be brought definitely into the emergency campaign. 
In many places this step was taken long ago, at least informally, but 
in others the effort has not been organized or expressed in the pro- 
gram, and a considerable part of the staff has been but little affected 
by it. This is doubtless due to design rather than oversight, and is 
founded in a belief that tiie station can be of greatest ^rvice by con- 
tinuing its work in the usual way. 

Intellectual leadership, sound counsel, and expert study in the 
light of present conditions are services for which the stations will be 
looked to. Obviously this is no time for “ business as usual.” Our 
most urgent business is to win the war ; and in a great service system 
like the experiment stations, each unit should be an a n s wer to the 
question of what is being done to help win the war. 

The needs of the Nation in time of emergency are abundant justi- 
fication for such temporary change and adjustment as necessary, 
for they are paramount considerations. The subjects worthy of our 
best thought and highest endeavors are those which deal with utiliz- 
ing our science and directing it to questions and procedure which are 
just now vital. 

This will suggest the desirability of some revision of the station’s 
program, not with a view' to changing the general character and 
purpose of the activity but of adapting it for the time being to the 
unusual conditions. In this way the station’s energies and resources 
may be directed to subjects having a present importance and likely 
to be of practical rather than general theoretical interest. Emphasis 
would be laid upon emergency topics, and more time gained for 
special expert services. 

Some projects can be eliminated or postponed, because they are 
not pressing and can readily wait ; others may be brought as speedily 
as practicable to a point where they can be placed on the inactive 
list without detriment to what has been done, or may be given a 
trend which will make them meet more immediate needs ; still others 
may be singled out which from their nature are so timely and im- 
portant that they ought to be pushed vigorously. 

87460°— 18 ^ 
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It need hardly be said that such a sorting of projects will require 
thoughtful and sympathetic consideration of the nature and special 
requirements of established lines. Violent and sweeping changes 
are not to be advised. No one would wish to see systems of plat 
experiments abandoned, or long-time breeding studies interrupted, or 
investigations disturbed for which special provision has been made 
in the form of herds, flocks, orchards, or other living collections. 
But there are other lines where interruption would be less serious. 

The real question is how the stations can make their work most 
useful, while remaining in their recognized field. Without taking 
any narrow view it will be evident that the study of fundamentals 
which have no particular present application to agriculture or the 
changing situation in view will be less imperative and may often be 
laid aside temporarily for those promising more direct benefits. 
Furthermore, in deciding upon new lines or projects, their suitability 
at this time evidently ought to receive imusual consideration. Serv- 
ice where it is needed should be the watchword. 

One important relationship which should be especially emphasized 
is that of the station to the extension service. As the station’s duty 
lies primarily in the field of providing reliable knowledge and ad- 
vice, it is highly important that unusually close and helpful rela- 
tions be maintained with the extension service which has been en- 
larged to assist in translating this useful knowledge into practice. 

Such relations have not always prevailed in the past. Indeed, there 
are cases in which little or no intercourse has existed, and in others 
the gap between the station and the extension organization and forces 
has frequently been too wide. This does not make for efficiency. It 
weakens both branches of service very materially. 

There is an interdependence between these two agencies. While 
separate in organization, they are by no means independent of each 
other, but for the highest results they are mutually dependent upon 
one another. They can ill afford to work independently, especially 
at such a time as this. Recognizing the special field and function of 
each of these services, it seems clear that, especially in this emergency, 
it is incumbent upon the experiment stations to see to it that their 
results are adequately extended to the people. This does not mean 
that station men are to carry the results themselves in any regular 
way, or serve as extension specialists, but it implies working in very 
close contact with the extension forces, interpreting the results of 
station work to them, maintaining a touch with the farming people 
through them, keeping advised of the special needs of the times, and 
supplying the answer as far as possible. 

Everything points to the necessity of concentrating our efforts. 
The two agencies need to advise and counsel together. The stations 



19181 


mmmujL. 


7 


can guide and sustain this army of busy workers^ answer the ques- 
tions which come to them in their every-day experience^ and make 
their teachings doubly sure. Just as in normal times the stations are 
to replace tradition and opinion by reason, and uncertainty by hard 
facts, so now they will need to furnish much of the knowledge and 
procedure to guicle the farmer and his advisers. 

The station’s experts should also be in position to help in planning 
the extension campaigns and the programs for larger production. 
This is an unusual form of activity it is true, but the times are im- 
usual Teachings and plans should be safe and sane, and all the 
counsel possible is needed. The suggestions and advice to be offered 
to the farmers ought to be tested in the crucible of the station’s 
expert understanding, and should be considered broadly as to their 
effect and in relation to present economic and other conditions. The 
station experts ought to be at the council table when the agricultural 
needs are being considered and the plans and programs are being 
worked out. This has not always been the case in the past. 

It is not necessary that the station workers should step out of their 
character as experts in agricultural science and its interpretation to 
accomplish these things. They will usually be more useful in that 
capacity than if they attempted to take the place of extension 
workers. They need, however, to adapt their attitude and their 
vision toward the work at hand so that they will observe and con- 
sider conditions outside the technical aspects of their investigations, 
and be alert to realize the full measure of their opportunity. 

It is one of the essential attributes of the station investigator that 
he should understand the field so as to know what is most needful. 
He must discover the problems, or if not must be guided by those 
who do, and he needs now especially to familiarize himself definitely 
with the actual conditions of fanning and to take a practical view 
of his work and its use. Economic conditions are changed ; so is the 
labor situation and the fertilizer supply, and the problem of trans- 
portation. Hence theory in relation to practice needs to be revised, 
frequently on the basis of new expeiiments. 

There 'is still some disposition to look upon the stations as makers 
of theories and fundamental conceptions not closely related to the 
hmnediate needs of the situation. The attitude of the stations should 
be a decisive answer to this. It is not a time for the pursuit of 
theory for the sake of theory, but for the application of theory and 
the result of experiment to practical conditions. 
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Maple sn^ar: Composition, methods of analysis, effect of environment, 
A. H. Bbyah, M. N. Steaugn, C. G. Ohxjbch, A. Givkk, and S. F. Sheewoo» 
(U. 8. Dept Agr, Bui 466 (1917), pp. 46, jfigs. This bulletin gives the defini- 
tions of maple sugar and Its products and the procedure for sampling, and 
outlines the methods of analysis. Analytical data of samples collected during 
the seasons 1910, 1911, and 1912 from Indiana, Maine, Maryland, Massaclm- 
setts, Michigan, New Hampshire, New York, Ohio, Pennsylvania, Vermont, 
West Virginia, and also from Quebec, Canada, are submitted in tabular form 
and the results obtained discussed. The data include the physical properties 
of color and taste; the determination of sucrose, invert sugar, undetermined 
sugar, total ash, soluble ash, insoluble ash, ratio of soluble ash to insoluble 
ash, alkalinity of the soluble and insoluble ash; tannin reaction; the Winton 
and the Ross lead numbers ; and malic acid value. 

The effect of environment on the composition of maple sugar; changes in 
compositloii and color from sap sirup to sugar sirup ; moisture in maple sugar ; 
and maple cream, honey, and wax are briefly discussed. Some comparative 
data of American and Canadian products are also submitted. 

The following analytical figures are considered to be the minimum for pure 
maple products, as Judged by the analytical data obtained in the investigation : 
Total ash, O.TT per cent; insoluble ash, 0.23 per cent; Winton lead number, 
1.85 ; and malic acid value, 0.6, all results being calculated to a dry basts. 

The fermentation of Philippine cacao, H. O. Beill (Philippine Jour, 

8ect A, M (1917), Vo, i, pp, 1--15 ). — ^The fermentation of *‘criolJo^’ and 
astero ” cacao for varying lengths of time and the influence of enzyms and yeasts 
on the fermentation was investigated. The results indicate that the fermenta- 
tion is the Joint result of the reaction of yeasts and enzyms. 

It is concluded in general that “the Philippine Islands can grow a good 
quality of cacao in large quantities and that the time seems opportune for such 
an innovation.” 

Tabular data are given showing the production and consumption of cacao 
by countries, average weight of fruits and seeds of Philippine cacao, analytical 
data of Philippine cacao and cacao from various other sources, and properties 
of cocoa butter from Philippine cacao. See also a previous note (B. S. R,, 35, 
p. 414). 

[Notes on essential oils], Fuban Singh (Indian Forest Rea , § ( 1917 ), Mo . 
8, pp, 6 ), — ^Three papers are here presented. 

' I. Tfm euemptm ml mdmtrp m the MilgiHs (pp. 1-26).— This is a discussion 
of the subject under the topics of a summary of the literature on eucalyptus 
oa and its distillation; the blue-gum oil distillation in the Nilglris; the oil from 
the migiri blue gum, its yield and composition; cost of distillation of eucalyp- 
tus oil ; and an appendix on the design of the most economical still for mm- 
lyptu* 0fl difttllatioii la the Nllgiris. 

S 
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II, BistiUatim of geranium oil in the Nilgiris (pp, 27-^2 The subject is 
discussed under tlie topics of botanical identification, a summary of the litera- 
ture on geranium oil, yield and composition of the oil, constants of the geranium 
oil of European commerce, production and trade, cultivation of geranium, and 
field experiments with a view to determining the yield and constants of the 
Nilgiri oil. 

Cultivation of geranium is encouraged as an auxiliary crop for the use of 
eucalyptus distillers. An oil of excellent aroma having 46.6 per cent of free 
geraniol and 28.19 per cent of combined geraniol was obtained. 

III. Mmiufaetme of wmtergreen oil in India (pp. 33-59 ). — ^Tliis reports the 
results of an experimental study relative to the supply of raw material, yield 
of oil, cost of production, cartage, packing, etc. 

The results of the study have shown that the Nilgiri plant is too poor in oil 
content to be considered as a commercial source of oil of wintergreen. 

The presence of arsenic in hops, W. W. Stockbekgeb and W. D. Collins 
(17. S. Dept, Agr. But 568 {1911), pp. 7). — ^Data are presented which show that 
sun-dried hops collected from various yards in Oregon during 1915 contained 
practically' no arsenic. The spraying materials in general use are not con- 
sidered to be responsible for the contamination of hops with arsenic. The 
sulphur used for the hops collected was generally found to be contaminated 
with arsenic. * It is indicated that “ little, if any, doubt remains that impure 
sulphur alone is responsible for the contamination of hops with appreciable 
quantities of arsenic.” 

The analytical data are submitted in tabular form. 

See also a previous note (B. S. E., 19, p. 1007). 

Some enzyms of germinating red gram (Cajanus indicus), B. Viswanath 
{Agr. Jour. India, Indian Sci. Cong. No., 1911, pp. 109-116). — Investigations re- 
ported show the presence of an ereptase, amylase, cytase, maltase, sucrase, 
oxidase, lipase, and urease in an aqueous extract of the germinated red gram, 
or dholi (pigeon pea). No peptase was found in the normal seed. Hydrolysis 
of the reserve protein was found to take place at a late stage in the germina- 
tion. Whether this hydrolysis is due to a protoplasmic activity or to the secre- 
tion of a separate enzym in the course of germination Is indicated as still being 
doubtful. 

The use of textile fibers in microscopic qualitative chemical analysis, 
E, M. Chamot and H. I. Cole {Jour, Indus, and Engtn. Ghent., 9 (1917), No. 
10, pp. 969-971). — The authors describe a method for the detection of alkalinity 
and acidity in minute drops of liquid by means of silk fibers Impregnated with 
litmus. Congo reel viscose silk fibers could be used only for the detection of 
acidity. Acidity due to mineral acids yielded positive results in solutions as 
dilute as' ^^^-norraal. The indicator fibers were found not to be ‘quite so 
sensitive to alkali. The sensitiveness of the indicator fibers was found to vary 
with the degree of adsorption of the dye and the degree of purification of the 
raw silk and of the litmus used. 

It is indicated that Congo red fibers can not be used to differentiate organic 
acids from mineral acids. ■ 

The preparation of fibers and the technique of the determinations, together 
with a modified procedure for preparing an exceedingly pure litmus, are de- 
scribed in detail. 

An electrically heated, and controlled air bath, W* P* Sohuck {Jour, Indm. 
and Mngin. Ghem., 9 (1911), No. 10, pp. 91$, 914, fiff> i).*-“"The construction and 
operation of the, apparatus are described in detail. ' The cost' of materials 
quired to make the ordinary air bath electrically hmted and controlled 'wa» 
$1,50, exclusive of the platinum contact points. 
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A useful distilling liead, O. Stearns (Jour. Indus. Mngifi, Chcm^.^ 9 
(1917), No. M, pp. 972, 97S, fig. I).— A distilling head which has been found 
useful for li<iuids which froth easily or have a tendency to bump is described 
by a figure. 

The separation of aluminimi from iron by means of ether, S. I?a'lkin (Jour. 
Indus, mid Engin. Chem., 9 (J.9J7), No 10, pp. The essentials of the 

method described are as follows : 

The dried mixed chlorids of aluminum and iron are taken up In a small 
amount of hydrochlorlc^acid-alcohol solution and evaporated to crystallization 
of the salts. The residue is again acidified with alcoholic hydrochloric acid, 
and ether w%ich contains a trace of water gradually added. The aluiiiiiiiim 
is precipitated as a hydrated chlorid varying in composition while the ferric 
dilorld remains in solution. The precipitate is separated by filtration and the 
aluminum precipitated from an aqueous solution of aluminum chlorid as the 
hydroxld, filtered, ignited, and weighed with the usual precautions. The ether 
solution of iron is distilled or evaporated to remove the ether, the residue trans- 
ferred with a little water and hydrochloric acid to a weighed platinum dish 
(using as little water as possible), and evaporated to dryness on the steam bath. 
The residue is moistened with 1 cc. concentrated sulphuric acid, gently warmed 
on the steam hath to expel most of the hydrochloric acid, and slowly heated 
over a fame on an asbestos ganze until all the ferric chlorid is converted to 
the sulphate. It is then heated over a free flame, and finally over the blast 
lamp to convert the sulphate to ferric oxid. The oxid is cooled and w^elghed 
in the usual manner. 

The procedure is described in detail, and analytical data submitted which 
Indicate the accuracy of the procedure. Essential data obtained in the study of 
the effect of moi>sture, alcohol, and hydrochloric acid on the accuracy of rhe 
method are also submitted. 

The determination of sulphur dioxid, O. R, Sweeney, H. B. Outcaijlt, and 
J. B. Withrow (Jcmr. Indus, and Engin. Ohem., 9 (1917), No. 10, pp. 949, 950).— 
Data are submitted which indicate that potassium permanganate is to be pre- 
ferred to iodin for the determination of sulphur dioxid. It gives us great ac- 
curacy, is as easy to prepare, can be more easily manipulated, can be used for 
traces as well as large amounts of sulphur dioxid, is more stable to light, gives 
a color as easy or easier to match* than the starch-iodin end point, and requires 
no simultaneous blank, cx^nsequentiy less apparatus to be transported In the 
field. 

The details of the manipulation of the method are the same as those of the 
iodin method used by the Selby Smelter Commission (B. S, R., S4, p. 716). 

The effect of temperature on the reaction of lysin with nitrous acid, 
B. Sure and E. B. Hart (Jour. Biol. VJiem., SI (1917), No. S, pp. 527-5SB).— 
Bata are submitted by the authors, at the Wisconsin Experiment Station, 
which show that at definite concentrations S2* O. is the lowest temperfiture 
at which both amino groups of lysin react with nitrous acid in 5 minutes. At 
certain d^nite concentrations SO® was the lowest temperature at which both 
groups reacted with nitrous acid in 10 minutes. 

It is suggested that at temperatures of 30® 0. and above, 10 or a maximum 
of 15 minutes would be more than sufficient for shaking the hexone bases 
in the Tan Slyke method [B. S. E., 26, p. 22] of protein analysis, at any 
concentration, instead of 30 as was the practice heretofore.'* It was found 
po®IMe to render the e-amlno group of lysin entirely inactive at temperatures 
of 1* and slightly below with certain definite concentrations. 
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TJie determinatioii of phytin pRospRorus In plant products^ J. B» "Eathes 
{ArJcamas 8ta. But 1S5 (1917), pp. 3-M; ahs. in Jour, Amer, Chem, 8oc,, SB 
Wo, 11, pp, ZS06--25U).— The author has found that the ferric chloric! 
titration method of Heubner and Stadler (E. S. R., 34^ p. 10) for the deter- 
mination of phytin phosphorus in pharmaceutical products is applicable to 
plant products with some slight modifications which the nature of the materials 
demands. The method, however, does not appear to yield satisfactory results 
with dried forage plants. 

The ratio of iron to phosphorus in determinatioiis of phytin phosphorus 
as ascertained by titrations of purified salts of inosit pentapliosplioric add 
obtained from Kafir corn, cottonseed meal, wheat bran, corn, rice bran, and 
rice polish, was found to average 1,207. Heptaferric inosit pentapliosphate 
would have the ratio 1.191.’’ 

Of the plant products examined, wheat bran, rice polish, cottonseed meal, 
wheat shorts, and rice bran were found to contain the largest amounts of 
phytin phosphorus, while the smallest amounts were found in corn, oats, soy 
bean, clover seed, and Kafir corn. The phytin phosphorus in the plant products 
examined constituted on an average 73 per cent of the total phosphorus and 
86 per cent of the 1.2 per cent hydrochloric-acid-soiuble phosphorus. 

The bacteriological examination, of food and water, W. G. Savage (Cam- 
bridge, England: Umversity Press, 1916, 2. ed,, pp. X+200, figs, 16). — This Is 
fte second edition of the work previously noted (B. S. R., 32, p. 311). The 
new edition contains an addendum in which the recent advances and new 
methods which facilitate the examination of food and water are summarized. 

A method for the determination of the volatile oil content of citrus fruits, 
G. P. WixsoN and 0. O. Young (Jour. Indus, and Engin. Chem,, 9 (1917), No, 
10, pp. 9S9--961, fig. 1), — ^The extraction methods for the determination of the 
volatile oil in citrus fruits not having been found to be very satisfactory, the 
authors modified the steam distillation method and found it to be the most 
practical procedure thus far developed. A special calibrated receiving flask 
similar to a Babcock milk test bottle, the body having a capacity of 200 cc. and 
the neck of 2 cc., the latter graduated In 0.1 cc., was designed and is described. 
The weight of the oil is calculated by the formula 

VX0.849X0.m 

T ttiing eaual to the volume of the oil collected, 0.849 being the average specific 
gravity of California lemon oil, and 0,996 a correction factor for determinations 
made at 25*’ 0. In the air. For rapid and reasonably accurate work the weight 
of the oil may be obtained by multiplying the volume obtained in the distilla- 
tion by 0.846. 

Determination of sugar in baked articles (Jour, Boe, €fwm. Ifidm,, S6 
(1917), yo. 16, pp. 866, 867), — ^Procedures for the preparation of the sample 
and the determination of moisture in biscuits, largo cakes, buns, small eakes, 
and articles containing fruit (raisins, currants, dates, etc.) in which sugar 
naturally occurs, agreed to at a conference between the Government chemist 
and representatives of the Society of Public Analysts and of the biscuit manu- 
facturers of Great Britain, are submitted. 

Detection of added water in milk by means of a simplified moleeulat con- 
centration constant# L. W. Feebis (Jour, Indus, md Engin, OMm., 9 {1917}, 
No, 10, pp, 957-969, fig. i).— Thirty-one samples of milk were analyzed which 
showed values for the molecular concentration to be between 71.1 and B2M m 
calculated by the method of Mathieu and Ferr^ (B. S. E., 33, p. 208). The de- 
velopment of acidity in the milk was found to have the same effect upon the 
molecular concentration constant as the addition of water. The use of for- 
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maideliyile as a preservative is, however, permissible. The applicatioE of the 
metliocl to three samples of milk to which 8 per cent of water was added indi- 
cated the presence of the added water by marked reduction of the molecular 
coHcentratioii. It is stated that “if a sample of milk can be examined while 
fresh the freesing-point method is more accurate, but if it is desired to preserve 
the sample the determination of the molecular concentration constant is better 
for the detection of added water in milk.*’ 

The analytical data are submitted in detailed tabular form. 

The distribution of the fatty acids in the milk fat of the cow and sheep, 
G. Ceowthee and A. Hynd (Biochem. Jovr,, 11 (WTt)^ No, 2, pp. 139-16S ), — A 
method for the determination of fatty acids which consists essentially in con- 
verting a suitable sample of the fat to the methyl esters of the fatty acids by 
heating in ethereal solution with an excess of methyl alcohol containing a small 
percentage of hydrogen ehlorid is described in detail. The mixed esters are 
carefully separated from the reaction and fractionally distilled three or four 
times, the distillation in each case being made under atmospheric pressure, until 
a temperature of 150-160® C. is reached, the fractionation being subseauently 
completed under a pressure of about 15 mm. A series of fractions, each as- 
sumed to contain only two saturated esters and one unsaturated ester, the latter 
being further assumed to be methyl oleate, is thus obtained. Experimental 
data in support of' these assumptions are submitted. The iodin value and the 
saponification value of each fraction is then determined, and from these figures 
the weight of each ester in the fractions calculated. From the weights of the 
esters the weight of each acid in the original sample is finally obtained. The 
calculation of results Is described. 

Analytical data obtained in the use of the method and shelving the fatty acids 
of the fat of cow and ewe’s milk, of an artificial mixture of fatty acids, and the 
fat from the “ first runnings ” of milk are submitted in detail. The data ob- 
tained from the artificial mixture of fatty acids indicate the accuracy of the 
procedure. 

A modification of the Price method for the separation of the permitted 
coal-tar colors to include tartrasin, B. H. Ihgebsoix (Jour. Jndm. md Wngin, 
VMem,, 9 (1017), No. id, pp. — The author found the method described 

by Estes (B. B. E., S6, p. T14) to be unsatisfactory and has proposed a modifi- 
cation of the Price method (B, B. R., 25, p. 502), which is described In detail. 

Drying fruits and vegetables in the home ( U, Dept. Agr., Farmef*s' Bui, 
841 (1917), pp. 29, figs, i^).— This publication discusses reasons for drying 
fruits and v^etables and principles and methods of drying and preparation of 
food for the drier ; describes apparatus used for drying ; and gives directions for 
drying various fruits and vegetables, precautions against insects, directions for 
paddng and storing, and recipes for cooking dried fruits and vegetables. 

Home canning by' the one-period cold-packed method, 0. H. Benson (U, B, 
Dept Agr,, Warmers^ Bui SS9 (1917), pp. S9, figs, 24 ), — ^This is a general dis- 
cussion of the coM-pack method of, canning, together with detailed directions 
for .canning various fruits and vegetables, special canning precautions, a time 
table,' and suggestions. Directions for handling and sealing containers are 
givTO in an appendix. 

The methods described are those taught to canning club members in the 
Morthem and 'Western Stat«,, 

Home caimtng of fruits and 'vegetables, Maby B, Gees well and Oea Pow- 
KM. (U. B, Dept. Afff., Wurmers^ Bui. mS (1917), pp, 42, figs. i8).— This puMi- 
mUm discusses eaming, other methods of conservation, and iterilizatloa ; de- 
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scribes equipment for canning in the home, canning in glass with directions for 
various fruits and vegetables, canning in tin, standards for 4-H brand canned 
fruits and vegetables ; gives directions for making jams, fruit butters, iiiarnia- 
lades, and Jelly ; and briefly discusses preserving. Time tables for canning 
fruits and vegetables are included. 

The methods described are those taught to canning club members in the 
Southern States. 

The sanitary control of tomato-canning factories, B. J, Howabd and 0. H. 
Stephenson (U* S, Dept. Agr, Bui. 569 {IQIH), pp. 20, pis, 2, figs. S). — This bul- 
letin discusses the findings of an inspection of several tomato- cannmg factories 
in which defective methods of cleaning the apparatus or madequate sorting 
methods were found responsible for insanitary products, and discusses the 
operations of washing, assorting, trimming, and pulping, pulp-making systems, 
promptness in handling, cleanliness in the factory, and laboratory control. 

Methods of preparing salmon, J. N. Cobb (U. 8. Dept. Com., Bur. Fisheries 
Doc. 8S9 (1917), pp. 118-U6, pis. 12). — These pages describe the salmon can- 
ning, industry of the Pacific Northwest and give notes on mild curing, pickling, 
dry-salting, smoking, freezing, the utilization of salmon eggs, and miscellaneous 
products, including meal, fertilizer, and oil. 

Home manufacture of furs and skins, A. B. Pabnham (Columbus, Ohio: 
A. R. Harding, 19M, pp. 285, figs. 91 ). — ^TMs volume gives practical instructions 
on how to tan, dress, color, and manufacture or make into articles of orna- 
ment, wear, and use furs and skins. The subjects treated in general are facts 
and general principles for fur and skin workers ; correct modes of skiniiing fur 
animals; stretching, curing, and handling fur skins and hides; storing and 
shipping raw furs; tools and appliances for tanning and dressing; tanning 
materials; terms, formulas, and recipes; preliminary work— soaking, fleshing, 
degreasing; softening and cleaning skins; small or light furs; heavy furs; 
deer skins and buckskin ; sheep and goat skins, etc. ; uses and principles of fur 
dyeing; furriers’ tools and supplies; making up furs, garments, robes, rugs, 
coats, capes, caps, gloves, muffs, neck pieces, etc. ; utilizing fur waste ; cleaning, 
repairing, and storing ; and prices for tanning and other fur work. 

METEOEOLOGY, 

Climatological data for the Fnited States by sections (U. 8. Dept. Apr., 
Weather Bur. Climat. Data, 4 (1917), Nos. 5 [^1], pis. 2, figs. 5; 6, pp. 
pis. 2, figs. -These numbers contain brief summaries and fietuilod tabuhir 
statements of climatological data for each State for May and June, :1917. 

Meteorological records for 1915 (New York State Sta. Rpt 1915, pp. 
954).— -Tables are given showing tridaily readings ut Genova, N. Y., of standard 
air thermometers for each month of the year ; daily readings of maximum and 
minimum thermometers at 5 p. m. for each month of the year ; a monthly sum- 
mary of maximum, minimum, and standard thermometer readings for the year ; 
monthly and yearly maximum and minimum temperatures from t88S to 1915, 
inclusive; average monthly and yearly temperatures since 1882; and rainfall by 
months since 1882. 

[Meteorology for 1014], H. D. Bomiston (Benmylvama Sta. Mpt. 19M, pp. 

497-521).— The observations her© recorded are of the same character 
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as those reported ia previous years (E. S, R., $5, p. 508). The summary for 
1914 is as follows: 


Smmiary of meteorologioal ohservdtiom at SMe College, Pa., IBl^. 


KinU of observation. 

1914 

Orowiug season 
(AprU-Sep- 
tembeir). 

Barometer (inches): Mean i 

30,031 


Temperatm-e (“ F,): 

Maan...... 

48,7 

63.6. 


96.0 (Aug. 20) 

^ 95.0 (Aug. 20). 
20.0 (Apr, 4). 

^ 45.0 (June 17). 

Lowest 

—15.0 (Jan- 14) 

Greatest daily i‘an£?e 

45.0 (June 17) 

Least daily ransje 

1.0 (Jan. 4, Nov. 16) 

Rainfall (indies 

31.01 

16.24, 

Number of days on ■which 0.01 in. or more rain fell 

117 

55. 

Mean percentaeje of cloudiness 

61.0 

: 44.0. 

Number of days on which cioudiness averaged 80 per cent 
or more. 

Last frost in spring 

116 

41, 


June 16. 

First frost in fall 


Sept. 6. 




1 Exclusive of March and April. 


Forest climate of Switzerland (Rev. Sci. [Puris], 55 (1917), No, IS, pp. 498, 
499 ), — ^The variations of temperature and precipitation at different altitudes 
and varying conditions of exposure and forest cover are discussed. 

Observations at the Stavropol meteorological station, I. G. Cheekashenko 
{Btawopol’-Kavkasi, SeUk, Khoz, Opytn. JSta., Mat, 1905-1912, Met 

Bta, Zapad. Opytn, Folia, No. 1 {191S), pp. 6), — ^Tables are given showing the 
temperature of the air and the precipitation for eight years (1905-1912), as 
well as the temperature and precipitation for the years of highest and lowest 
crops of winter wheat during that period. 

Bates of the last spring and first autumn frosts and the average times of sow- 
ing and harvesting the principal crops of the region are also given. The 
average date of the last spring frost, 1904-1912, was April 19; of the first 
autumn frost, October 8. The average seedtime and harvest dates, 1901-1912, 
were as follows: Beginning of seeding of winter wheat, September 16, begin- 
ning of harvest, July 14; spring cereals, March 26, July 12; potatoes April 8, 
September 10; com, April 18, September 21. 

The amount and distribution of temperature and precipitation for the years 
giving the highest and lowest yields of winter wheat are shown in the following 
table : 


Temperature and precipitation for the highest and loumt yields of nMMt 

wheat, 1905-1912. 


' 

Month and year. 

Average temperature. 

Precipitation. 

Highest yield. 

Lowest 

Highest yield. 

Lowest 

yield, 

1907-i^. 

1909-10. 

1911-12. 

yield, 

1907-4. 

1909-16, 

1911-12. 


Degrees F. 

Decrees F. 

Degrees F. 

Inches. 

Inches. 

Inekes. 

August.. 


18.9 

18.8 

20.4 

39.1 

6.1 

September ■ 

18.7 

12.6 

11.9 

(53.4 

66.8 

63 6 

October ■ 

10.0 

7.2 

8.4 

.8 

40.1 

6l2 

November..,.. 

6.7 

4.1 

- 1.8 

57.0 

16.6 

3L9 


.3 

- 3.4 

- 2.2 

21.2 

11.5 

34.9 

January 

- 2.2 

- 3.2 

- 5.7 

22.1 

12.4 

23.0 

February 

- 2.4 

- 2.6 

- 2.8 

16.6 

32,9 

23.3 

March 

l.l 

2.8 

1 - 1.7 

44.0 

1L9 

21.8 


8.3 

6.3 

6.0 

58.4 

59.0 

36.0 

f&y— — — 

18,4 


12.7 

94. H 

81.7 


June 

17.9 

17,7 

18.5 

85.4 

104.1 

69,2' 

July...,' 

21.3 

17.6 

19.8 

74.0 

137.3 

74.9 

"Whole year,,.. 

9.4 

7.3 

6.8 

628.1 

013.4 

447.9 
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The highest yields were about 35 bu. of grain and 6^400 lbs. of straw per 
acre. The lowest yield was about 14 bu. of grain and 2,050 lbs. of straw. 

Desiccation of Africa, R. L. Habgee {Jour, Emt Africa and Uganda Wat, 
Hist. Soc., vol 6, Wo. 11; ahs. in Nature ILondonJ, 99 (1917), No. 2W, p. SS2; 
U. 8. Mo. Weather Rev., 45 (1917), No. 6, p. 501 ) .-—Reviewing past records and 
original observations covering a vast extent of territory from Tanganyika 
southward and westward there is stated to be a considerable decrease in volume 
of the chain of great lakes and of the rivers feeding tliem in this region. The 
cause is not explained. 

The modification of South African rainfall, J. M. Sim (So. African Jour. 
Sci., 13 (1917) y No. 7y pp. S18-S26). — ^The author reviews evidence showing that 
rainfall has decreased throughout South Africa in the last hundred years, and 
that its character has changed from soft, soaking rains to torrential thunder- 
storms. As a result the water supply of a large portion of the region is en- 
tirely inadequate, while a further portion is threatened by a spread of desiccat- 
ing conditions. Even in those regions where the rainfall can still be said to 
be sufficient desiccation is proceeding, which must ultimately result in arid or 
semiarid conditions. 

A correlation between magnetic storms and rain, H. Aectowski (Oompt. 
Bend. Acad. Sci. IParisJ, 164 (1917), No, 5, pp. $27-229; abs. in 8ci. Ahs., Beet. 
A — Phys.y 20 (1917) y No. 236, p. 315). — “Rainfall observations at Batavia and 
Greenwich are used to show an apparent relation between rainfall and mag- 
netic storms, which suggests that the phenomena may be connected in some way, 
probably through the medium of solar activity.” 

Modem methods of protection against lightning, R. N. Oovkrt {V. 8. Dept. 
Agr., Farmers' Bui. 842 (1917), pp. 32, figs. 25). — This publication giy^s practi- 
cal information regarding protection of buildings against lightning, accompanied 
by specifications for installing the equipment 

Effect of meteorological factors on the germination capacity of seeds, 
X N. WalldiSn (Sveriges Utsddesfdr. Tidskr., 26 {1916), No. 4, pp. 146-162, 
figs. 4; Internat. Inst. Agr. [Rome], Internat. Rev. 8ci. and Pract. Agr., 

8 (1917), No. 3, pp. 340-342). — It is stated that the capacity of seeds to produce 
vigorous, rapidly-growing seedlings is affected to a marked extent by meteor- 
ological conditions at the time of the maturing of the seeds. 

“ Copious rain and a low temperature during the period of ripening and har- 
vest stimulate the .development of the grain, which subsequently germinates In 
storage or even in the shock. The degree of sensitiveness varies according to 
the species, but is maximum in rye, which two days’ rain are sufficient to 
germinate. For wheat, barley, oats, marked differences are noted between dif- 
ferent varieties.” 

Prematurely-sprouted seeds produce weak and malformed seedlings. Seeds 
matured during dry weather ripen more quickly and germinate better than 
tho.se , ripening during wet weather. “The rapidity with which the germinat- 
ing point is reached Is not only subject to the influence of the temperature dur- 
ing the period of ripening, but is also dependent upon the specific properties of 
the different varieties. . , The time required for reaching the degree of ripe- 

ness requisite for germination is shorter in proportion as the seed is drier. It 
must be noted, however, that this point is not reached immediately after shrink- 
ing, which proves that the ripening process is not merely the mechanical result 
of loss of water, but depends upon biochemical changes occurring within the 
grain.” » 

Influence of meteorological factors on the development and yield of the 
millets, I^anicum miUaceum and Setaria italica, in Bussia, M. G. SiBiusof 
(Trudg BeUk. Khoz. Met, Wo. 16 (1916), pp. 118-1$1, figs. '6;'ahs. in Internat: 
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Imt Affr, [Borne], Interml Eev. Bd. and Praet Agr,, 8 (1917), No. S, pp. 
,5//e).-~From the results of a study at the Temir experiment station in south 
Eussia of the specific action of meteorological factors on the development of 
millet, the following conclusions are drawn: 

“ Germ! nation only takes place when the mean soil temperature (24 hours) 
at tlie spot where the grains are situated is not below 1CK~12® 0. The highcsr 
the temperature the more rapid are germination and p*owth. . . » Thermal 
conditions have a clear influence on the flowering phase, which is more rapid 
the greater the dally rise and fail of temperature. , . . 

‘'The rainfall values are spread over various periods of development. In 
this case six periods only are distinguished instead of eight; they are (1) 
sowing, (2) appearance of young plants, (3) development of the third leaf— 
stooliiig, (4) stooling— earing, (5) earing—flowering, (6) flower!ng"-~eomplete 
maturity. The critical period for millet with respect to rainfall coincides with 
the stooling phase, although it is not yet exactly known whether the notabit? 
need of water by the plant at this moment is to be correlated with the actual 
stooling process or with the development of the lateral rootlets. In the atmos- 
pheric layer where the millet develops its epigeal portions (irtem and flowers) 
the plant itself takes special precautions, thanks to which the meteorological 
factors are modified and fixed as the result of quite special combinations and 
relationships. It creates a kind of ‘ microclimate 

SOILS— FERTILIZEES. 

Further studies on the freezing point lowering of soils, G. J. BouTotxcos 
and M. M. McCool {Michigan 8ta. Tech, Bui, SI (1916), pp. 51, fig. i).— In 
tlnuation and extension of work previously reported (E. S. K., 34, p. 721), 
in which the freezing point lowering was measured in over 58 soils at very 
low and very high moisture contents, it was found that the original experi- 
mental data, general conclusions, and hypotheses were confirmed. The soils 
used included characteristic types from the States of Rhode Island, Pennsyl- 
vania, Michigan, Kentucky, Florida, Texas, Wisconsin, Minnesota, Washing- 
ton, and California, 

*‘The results obtained from this study show (1) that the lowering of the 
freezing point of soils Is entirely different at the two moisture contents in all 
the different soils. (2) The degree of the freezing' point lowering Is qnlte 
■ small at the high moisture content and varies rather appreciably in the differ- 
ent soils, while at the low moisture content it is tremendously high and varies 
considerably in the various soils. At the maximum percentage of water 
the lowering of the freezing point varies from 0.01® 0. In tlie case of hotuc 
sands to 0.075® in the case of some clay loams and clays, while at the mini- 
mum percentage of moisture It ranges from about 0.11® in soim* sojids to 
about 1.37® in some of the loams and clays. The degree of depression for 
heavy sandy loams, silts, clay loams, and clay tends to be above 1® at the 
minlmuni water content, while that. of sands and very light sandy loam lies 
m a rule close to 0,4®. . . . 

** It was found that the magnitude of the lowering of the freezing point of 
.soils at the low 'moisture content decreases with successive freezings. This 
was true, however, with the agricultural soils, but not with artificial bu!)- 
stances such as quartz sand, kaolin, burned ^oils, etc. For explaining these 
phenomena the hypothesis is offered that the greatest® portion of the water 
which is made. inactive or unavailable' and thus removed from the field of ac- 
^ tton as far as the freezing point lowering is .concerned, Is due to the colloids 
which the soils contain. . , » 
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“By mejiiis of the freezing point inetliocl the eltect of application of soluble 
salts and ackls upon the concentration of the soli solution in the soil was also 
studied. The results pertaining to the soluble salts show that the different 
coinpouiicls employed have an entirely different effect upon the concentration 
of the solution of the diverse classes of soil. In the case of the neutral salts 
the solution of the agricultural soils was increased from 35 to tOO per cent of 
their added strength, while in the case of the phosphate salts only a very small 
portion of their concentration was added to the soil solutioin anioimting in the 
majority of cases to only 10 per cent. All the salts, including the phosphates, 
behaved the same In I'egard to the artificial suhstancK^s, the quartz sand, kaolin, 
burned soils, etc., as they all increased the concentration of their solution to 
about the same degi'ee, 100 per cent. The neutral salt solutions dlo not behave 
uniformly In the different types of soil, some of the salts produced the greatest 
increase in concentrations in the sands and the smallest in the clays, while 
other salts caused about the same degree of concentration in all the distinct 
types of soil. 

“The different acids affected the concentration of the soil solution very dif- 
ferently. Some of the acids augmented the concentration of ^he solution of the 
agricultural soils from 50 to TO per cent of their added strength, others about 
130 per cent, and still others only about 5 per cent. 

“The increase in concentration of the soil solution as produced by the appli- 
cation of the salts and acids is due to the formation of new substances, the 
depression of the freezing point of which is as great, greater, or less than 
that of the original sulistance. In the case of the artificial substaTU'‘es such as 
quartz sand, kaolin, burned soils, etc., both the original concentration and 
composition of the salt solutions remained practically unaltered.” 

Method of sterilizing and chloroforming soil used in studying chernozem, 
S. Skalskij (IuzK Rum. Belsk. Khoz. Oaz., 1916, Ro$. 1, pp. 7, 8; 2, pp. 6, 7; 
Si PP^ S-'fl 7-?l, pp. 9, 10; abs. in Internat. Inst. Agr. IRomeli, Internat. Rev. 
Sci. and Fract. Agr., 7 (1916), Wo. 9, pp. 1249-1253; Jour. Boa. €hem. Indus,, 
36 {1917), No. 5, pp. 298, 299 ). — Experiments are reported with fallow cher- 
nozem soil plowed in April, a chernozem soil cleared several years previously, 
and a three-year-old lucerne chernozem soil. 

“ICrom each of these a surface layer (0-~17,7cm.) and a layer immediately 
below It (17.7“'35.5 cm.) were taken, treated with various fertilizers, potted, and 
sown with sterilized oat seeds. The first series (a) served as controls, the second 
(b) was manurcMl with potassium nitrate and magnesium sulphate and used to 
determine the assindlable |>hosphoric acid content, the third (c) received po- 
tassium di hydrogen phosphate and magnesium sulphate and was used to deter- 
mine the assimilable nitrogen, the fourth (d) received a' complete mineral 
dressing of pota.ssium nitrate, potassium dihydrogen phosphate, and magnesium 
sulphate, the flftli (e) contained soil sterilized by heating in an autoclave in 
steam for one hour under 2.5 atmospheres, and In the sixth (f) chloroformed 
soil was employed. Four plants were grown in each pot an>l they were 
watered from below with rain water so that the moisture content remained'at 
the optimum throughout, 

“The plants died in some of the sterilized samples of soil. . . . The fertility 
of (d) and (e) was about the same and much superior to the rest, (f) came 
next, followed by (c), (b), and (a). To investigate the causes of tbe Increased 
fertility, the bacterial flora in the fallow soil was examined. The bactoial 
numbers in (e) and (f ) ' were incomparably ,gi-eater than in (a), greater in' the 
shallow than in the deep soil, and, greater on agar than on .gelatin. In if), 
the bacterial Increase and the higher fertility were , accompanied by an,enricli- 
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ment in nitrogen and pliosphoriis. The gain of assimilable nitrogen Ss ascribed 
to bacterial fixation of atmospheric nitrogen and to the decomposition of or- 
ganic matter, that of the phosphorus to the action of soil organisms In liberating 
acids wMcli attacked the phosphates, and in converting wiavaiiaole organic 
phosphorus into an assimilable state, 

‘^Tlie bacteria in the sterilized samples (e) were derived from the air, and 
the enhanced fertility was chiefly due to the increase in available phosphoric 
acid, which amounted to from 47 to 76..5 per cent in the lower layer s:ind 88 
to 121 per cent in the arable strata, and which is ascribed to the decomposi- 
tion of nucleins containing 5.7 per cent of phosphorus which liberate free phos- 
phoric acid when heated to 150® 0. The nitrogen contents of the sterilized and 
unsterilized soils were the same, and as the good effects of sterilization could 
not be entirely due to the increase in soluble phosphoric acid they must a, iso be 
accounted for by assuming that assimilable nitrogen is liberated from organic 
matter during sterilization. The increase of available nitrogen io series (e) 
was clearly indicated by the rich green color of the leaves of the young plants,'^ 

formation of black alkali ” (sodium carbonate) in calcareous soils, 
X F. Bkeazea,lk {IJ. B, Dept. Agr., Jour , Agr. Kesearch^ 10 (1917), No. 11, pp. 
541-^90, pi. i, figs, M). —Studies on the formation of sodium carbonate in cal- 
careous soils are reported from which the following conclusions were drawn : 

“ In the reaction between sodium nitrate (or sodium cMorid or sodium sul- 
phate) and calcium carbonate, resulting in the formation of sodium carbonate, 
the presence of relatively small amounts of calcium nitrate or calcium clilorid 
in the reaction impedes and may prevent the formation of sodium carbonate. 
The presence of a saturated solution of calcium sulphate in this reaction does 
not entirely stop the formation of sodium carbonate. 

“ Sodium nitrate, sodium chlorid, and sodium sulphate in the presence of 
carbon dioxM react with calcium carbonate with the formation of sodium 
bicarbonate. The presence of relatively small amounts of calcium nitrate or 
calcium chlorid in this reaction impedes and finally prevents the formation of 
sodium bicarbonate. The presence of calcium sulphate has no effect in pre- 
venting the formation of sodium bicarbonate when sodium sulphate or a mix- 
ture containing sodium sulphate reacts with calcium carbonate. A field appli- 
cation of gypsum will probably have no effect in overcoming black alkali if 
the soil already contains soluble sulphates in appreciable amounts, or tlm 
irrigation water contains these salts. 

‘‘Sodium nitrate, sodium chlorid, and sodium sulphate increase solubility 
of calcium carbonate in the soil. Sodium nitrate, sodium chlorid, and sociliiiri 
sulphate react with calcium carbonate in the soil with the formation of scKitum 
carbonate (black alkali). Sodium carbonate, formed by the above rejiction 
decomposes the organic matter of the soil. Calcium carbonate has a slightly 
destructive action upon the organic matter of the soil. Sodium carbonate Is 
much more, destructive upon organic matter than sodium bicarbonate. 

“The alkali crusts 'that accumulate upon the soil in some irrigated regions 
are due in part to the action of sodium salts upon calcium carbonate with the 
formation of sodium carbonate. Barren, or ‘slick,’ spots are often due to 
the action of sodium nitrate, sodium chlorid, or sodium sulphate upon calcium 
carbonate with the formation of sodium carbonate. Sodium chlorid and sodium 
sulphate have a protective action upon organic matter in the presence of 
sodium carbonate. A calcareous hardpan often produces black alkali/’ 

The soil survey of Iowa, W. H. Stevenson, P. B. Bbown, and F. B. ,How» 
(Iowa Bta. Boil Burvep Rpt 1, Ads. (1917), pp. fig. i) «This is an ab- 
stract of Soil Survey Report 1 of the station (B, S. R., 37, p. 211)* 
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Characteristics of coli-like mieroorganisms from the soil, B. B- Johhsow 
aE<! Mo Lkyihe (lour. Bad,, 2 (19ft), No. 4 PP- S79-4B1, figs. 2 ). — Bxperiaieuts 
conducted at Iowa State College are reported “to determine (1) if the methyl” 
red negative or Vosges-Proskaner positive organisms are the preclominant coll- 
like forms in soil, and (2) to study the characteristics of the various types of 
aerobic lactose-fermenting organisms isolated from soils. Forty-two samples 
were studied^ including 9 from different parts of a corn field and 1 from a clover 
field in Ames, Iowa, 13 from fallow, and 11 from cropped experimental plats, 
4 from orchards, and 4 miscellaneous samples from different parts of the 
State.’^ 

It was found that under the conditions prevailing in Ames, Iowa, eoli-Ilke 
bacteria were considerably more abundant in soils upon which crops were 
growing than in absolutely fallow area^s receiving similar soil treatment. The 
Vosges-Proskauer and methyl-red reactions were well correlated. The mrogenes- 
ctoaam types, which give a positive Vosges-Proskauer reaction and are alkaline 
to methyl-red in Clark and Lubs’ peptone-di-potassium-phosphate-glucose solu- 
tion, were the predominant colt-like forms in soil. “ The (Brogenes-cloam group 
may be differentiated from the coli group by the methyl-red of Vosges-Proskauer 
reaction. Bacillus wrogenes differs from B. cloacw in that it is nonmotile, 
rarely liquefies gelatin, and forms gas from glycerol and corn starch.” 

General fertilizer experiments, O. F. Noll {Pennsylvania 8ta. Rpt. 1915, pp. 
57-59), — Tabulated data are presented showing the yields of all crops on the 
general fertilizer plats for the years 1912 to 1914, inclusive, in continuation of 
work previously noted (B. S. B., 34, p. 128). See also Bulletin 146 (B. S. E., 
37, p. 626). 

Fermentation of manure treated with, sulphur and sulphates: Changes* in 
nitrogen and phosphorus content, J. W. Ames and T. B. Richmond (Boil BcL, 
4 (1917), No. 1, pp, 79-89). — Experiments conducted at the Ohio Experiment 
Station on the effects of sulphur, calcium sulphate, and acid phosphate upon 
the changes occurring in solid horse manure and upon the nitrogen content 
of cow urine are reported. 

It wms found that the loss of dry matter from manure after fermenting for 
250 days was 32,5 per cent in unti-eated manure and 21.8 per cent from manures 
treated with acid phosphate and calcium sulphate, while the sulphur-treated 
manure lost 18 per cent. Manures treated with acid phosphates, sulphur, and 
calcium sulphate lost approximately 3,5 per cent of their total nitrogen, as com- 
pared with a loss of 10,5 per cent from the untreated manure. The water- 
soluble and nonpx’otein nitrogen were greatly reduced during fermentation. The 
water-soluble phospliorus decreased in all the samples, but at the same time 
the citrate-insoluble also decreased. The solubility of pho^sphorus in 0.2 hydro- 
chloric acid increased, and the organic phosphorus was greatly decreased during 
fermentation. The three treated manures evolved large amounts of hydrogen 
sulphid. The largest amount was evolved from inanjire to which sulphur 
was added. The manure treated with fiowers of sul|)hur produced water- 
soluble sulphates equivalent to 23.4 gm, of sulphuric acid, as compared with a 
loss of about 4 gm, from the untreated sample during fermentation. The 
acidity of water extracts of untreated and sulphur-treated manure was the same 
at the, beginning of the experiment, but during fermentation the sulphur-treated 
manure increased in acidity while the untreated sample became alkaline. 

Sulphur, calcium sulphate, and acid phosphate were very effective, in pre- 
venting loss of nitrogen from ' urine* The untreated urine lost 80 per cent 
of its Total nitrogen. Treatment with sulphur reduced the loss 'of nitrogen To 
10 per cent and prevented formation of ammonium salts. The ■ calcium-sulphate- 
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treated sample lost 9.7 per cent of its Eitrogen, and 68 per eeiit of Its total 
nitrogen was transformed to ammonium sulpliate and Iiekl as such. The urine 
treated with acid phosphate lost only 5 per cent of its nitrogen, and the treat- 
merit prevented the '"formation of amraoniaeal nitrogen in an open container 
during the 3T<lay period of tfee experiment. After standing in a dosed Jar 
three months longer, the acid-phospluite- treated urine was foiim! to be alkaline 
and evolving ammonia. 

Green manuring, 0. BEimARU {Dept, Landh,^ Nijv, en Mmdel IButeh Mmt 
Indies], Meded. Proefstat, TMe, No, 51 {1915), pp. 34, pis, id).— Tiiis is a 
review and summary of a number of experiments with different leguminous 
green manures, especially on tea soils of the Dutch Bast Indies. 

Leguminous crops planted between the rows of tea and used as gi*een 
manure were in general found to be beneficdai, especially If the soil was in poor 
physical condition. Variable results were obtained with different legumes. 

Soil acidity: The relation of green manures to its development, J, W, 
White {Pennsylvania Sta, Rpt. 1915, pp, 60S0), — This reports a study of the 
effect upon soil acidity of adding organic matter, including manure and fresh 
and air-dry leguminous and nouleguralnous crops, to an acid silty loam soil 
obtained from plats to whicdi ammonium sulphate had been applied for several 
years. The organic matter was finely ground, thoroughly mixed with the soil, 
and the mixture placed in jars and freely exposed to the air for a period of 
nine months, the optimum moisture conditions being maintained in the soil. 

Tabulated data are presented and the results are discussed in detail with 
reference to changes in the lime requirement of the soil, and the effect of the 
organic manures upon nitrification, and upon the amount and condition of the 
humus of the soil under the different treatments. 

It is concluded that “ in general, these experiments have satisfactorily shown 
that fresh green manures plowed under on this acid silty loam soil rediu^e its 
acidity very soon after plowing under, but finally leave a soil of increased 
acidity; also that nitrification goes on in them quite vigorously under suitable 
moisture, temperature, and aerative conditions, and that the green manuretl 
soils are rich in nitrates, despite the soil acidity. As to the cause of the im 
creased acidity, beyond showing that it is not largely due to nitrification and 
indicating that it is in some way associated with the added organic materials 
or their fermentative residues, the experiments furnished little definite Infor- 
mation.” 

Continued studies in acid soil from the ammonium sulphate plats, J, W. 
White (Pmmylvania Bta, Rpt 1915, pp, 80-103, pis. S).—A detnlled study of 
variations in lime requirements and nitric nitrogen content of soils from plats 
which had been fertilized with ammonium sulphate for several years, i» re- 
ported in continuation of work previously noted (B. S, K., 35, p, 514), A,dd!- 
tional studies of changes in lime I’equirements as a result of leacliiug wlt;fi 
water, leaching with absolute alcohol and of storage; nitrification In a, eld soils 
on which ammonium sulphate, dried blood, and cottonseed moal were usei'l 
alone and with limestone; and the relation of humus to lime requli'emeiits In 
various soils. 

On one of the areas studied the lime requirement varied from neutral to the 
equivalent of 5,277 lbs. of calcium carbonate per acre within a distance ^ of 8 
ft Corn failed where the lime requirement was greater than 5,000 lbs. of 
calcium carbonate per acre to a depth of 7 in. The variation in growth of clover 
and corn on this area was in close accord with the variation 'in the lime require- 
ment. Corn also failed on a plat where the nitric nitrogen was equivalent to 
8.74 parts per mlliton. Pine dust removed from the surface of this plat showed 
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a lime requirement equivalent to 10,814 lbs. of calcium carbonate and nitric 
nitrogen equivalent to 21.46 parts per million. Three of the plats showed the 
existence of an acid subsoil to a depth of 3 ft. and nitric nitrogen was found 
at this depth .on each of the plats. Leaching the add soils with water and with 
alcohol did not decrease the lime requirement, 
la soil treated with ammonium sulphate at tiie rate of 10 tons per acre, the 
nitric nitrogen remained fairly constant, but the lime requirement greatly in- 
creased, It is suggested that in this case ammonium sulphate remained as such 
in the soil and reacted with iimewater as follows : 

(NH*) 2S04+Ga ( OH ) 3==0aSO4+2NHs+2H2O 

Soils stored in closed jars for two years showed no change in lime requirement. 

Nitrification was observed in a soil having a lime requirement equivalent to 
6,000 lbs. of calcium carbonate, under diSerent treatments as follows ; Without 
lime, check soil 15.78 parts per million, ammonium sulphate 11.5, dried blood 
24.72, and cottonseed meal 23.23; and with lime, check soil 43.54, ammonium 
sulphate 64.4, dried blood 85.8, and cottonseed meal 66.01. When applied at 
rates supplying the same amount of nitrogen the following increased lime re- 
quirement was noted : Ammonium sulphate 2,008, dried blood 610, and cottonseed 
meal 305 lbs. calcium carbonate. These results confirm the field observation 
that nitrification is possible on a very acid soil. 

In all the soils studied of which the lime requirement was greater than 3,600 
lbs. calcium carbonate, more so-called “free” humus (soluble in 4 per cent 
ammonia) was recovered than “total.” “The alkali-soluble humus in a soil 
of high lime requirement is largely in an uncombined state and represents a 
condition similar to that brought about by washing a soli with a dilute mineral 
acid whereby the combined basic material is removed. In a soil well supplied 
with basic material the humus is in a combination insoluble in dilute ammonia. 
About 25 per cent of the humus extracted with ammonia is precipitated with 
hydrochloric acid.” 

The influence of fineness of division of pulverized limestone on crop yield 
as well as the chemical and bacteriological factors in soil fertility, N. 
Kopeloff (Soil Sci,, 4 (1917), No, i, pp, figs. S ). — Experiments conducted 

at Kutgers College are reported on the influence of fineness of division of 
pulverized limestone upon crop yields on Carrington silt loam, Wooster silt 
loam, Cumberland silt loam, Norfolk sandy loam, Sierra sandy loam, and Ports- 
mouth acid muck. 

It was found that “an increase in fineness of division of pulverized lime- 
stone from 20 to 40, 60 to 80, 100 to 200, to finer than 200-mesh i$ responsible 
for a proportional increase In the yield and total nitrogen content of crimson 
clover . . . and a corresponding decrease in lime requirement. From the above 
standpoint there was little choice between burnt lime and 200-mesh limestone. 

“Employing an apparatus devised for measuring the rate of neutralization 
of soil acidity by different grades of pulverized limestone, it was found that 
in three different soils the limestone finer than 60-mesh required about three^ 
weeks, while 20-mesh limestone required more than seven weeks to, effect 
neutralization. An increase in the quantity of limestone required for neu- 
tralization was proportional to an increase in fineness of division ,of pulverized 
limestone for any given period of time. An increase In fineness of division of 
pulverized limestone is responsible for an increase in the activity' of Lhe' bacterio- 
logical processes of ammonification, nitrification, and nitrogen fixation {within 
'Certain limitations) as measured in soil and solution. This holds true regardless 
of whether the amount of limestone applied Is less or somewhat more than the 
' '37450"— 18— S 
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indicated Veitcii lime reciiiiremeui;. The increase in bacteriological activities 
with an increase in fineness of division of pulverized Uiiiestoiie may be cor- 
related directly with the chemical factors involved, i e., the rate of iieiitraii- 
zatioii of acidity, etc., and also crop yield.” 

With pots cropped to barley, buckwheat, and rape (twice) which liad, been 
designed to permit the collection of drainage water, it was found that on a 
light open sandy loam the highest yields were obtained from soils treated with 
60 to SO mesh limestone, Two-lmndred-mesh limestone proved superior to 20- 
mesli, but inferior to 60 to 80 mesh because the fine material was probably 
ivashed down below the root zone. “ These results w-ere paralleled in 
the series 'with and without nitrogen, although the yields in the former case 
•were superior to those in the latter. However, the fine limestone without 
nitrogen gave almost as high a yield in several instances as the coarse materia! 
with an application of 660 lbs. of ammonium sulphate to the acre. The highest 
average percentage of nitrogen, 110 ^^ 61 % was obtained with 200-mesI.i limestone. 

‘‘An increase in the fineness of division of pulverized limestone was ac(*om- 
panied by a reduction in the lime requirement. An analysis of the drainage 
waters indicatkl that there was a decreased loss of ammonia and nitrate 
nitrogen but an increased loss of calcium. In general, an increase in the 
fineness of division of pulverized limestone is responsible for a proportional 
increase in crop yield, as well as for exerting a beneficial influence on the 
chemical factors in the soil. Furthermore, 200-mesh limestone may be regarded 
as effective as burnt lime.” 

Limestone resources of Pennsylvania, W. Frear and F. J. Holben {’Penn- 
sylvama iStii, Ept. 1915, pp, S66-406). — ^Additional analyses of Pennsylvania 
limestones and limestone products, supplementing a previous compilation 
(K S. R., 34, p. 133), are given. 

Manufacturing wastes as sources of farm lime, G. 0. Given {Pennsylvania 
^^ta. Rpt. 1915, pp. 406-412). — This reports the results of analyses of waste 
products from the manufacture of magnesia, acetylene, paper, leather, glue, 
and acetone, to determine tlieir value as a source of lime for agricultural 
imrposes. A brief description of the industrial process giving rise to eacli 
product Is Included. 

Effect of three annual applications of boron on wheat, F. G. Cook sinci J. 11 
Wilson {U, 8. Dept. Agr., rffrur. ^igr. Beseareh, 10 (19 '17), No, 12, pp. 591^ 
Experiments conducted at the Arlington (Va.) farm ot ihe Bureau of. 
Plant Industry are reported, in winch manure plu.s borax and nuinure plus 
colemaiiite were added at tbe rate of 20 tons per acre to plats growing wheat. 
Borax wms mixed with manure the first year ( 1914 ) at the rate of 0.33 I’b. 
per bushel, and the last tw'o j^ears (1915 and 1916 ), at the rate of 0.08 1!), per 
bushel. Colemanite was added to manure at the rate of 0.095 II). |)er bushel 
Analyses of the wheat stra^w, grain, and soil are inciudcfl 

It \ytiB found that borax reduced the yield of wiieat (grain) tO per ee!it 
in 1914 and 1915 , while colemanite had little, if any, effect. The munurcMj con- 
trol gave the largest yields of grain in 1914 and 1915 , and the ummimired con- 
trols the lowest yields. In 1916 the yields from all plats wa?re low, and the 
proportion of straw to grain was higher than during the two previous yeara 
In 1916 the borax plat gave the best yIeUl. 

During the three years there were seasonable variations involving a gradual 
decrease of fat and an increase of nitrogen in the grain and straw from all 
plats. During this period the moisture in the straw increased and that of the 
grain decreased. 
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“ ,Morc^ l:H)roii was absorhe<l by the plants from the borax than from the 
eolemaiiito plats, although only inlmito amounts of tioron were ftlisorbeil by iiiiy 
of the wl'ient points. The 1916 samples of straw awl gi-aln contained more 
boron than the 19W awl 1915 tsamples. In all samples a relatively uniform 
(ifstTilmtioii of boron in the straw and grain was found. 

A yrdlowing of tlui yoiiiig plants was observed tlse first year (1914) on 
llie borjix plat. This dlreetly followed a, lieavy a|')pbeatiori of borax manure 
to tlu‘ plat, a!Hl the sample of soil from this plat, taken nine riKajliiis later 
showed t.lie presence of soluble boron, in no other soil sampler was any sol- 
uble boron found. .Apraareiitly the added borax is gradually (‘oinbined in an 
insoluble compound and so distributed that; the ui)[>er 6 in, of soil show little 
total Ijoron after three yearly additions of boi'ax. Tliere were no evidences of 
a,ny cumulative action of boron in the soil. It was apparently tlie soluble 
!>oron, not the total boron, in the soil that produced injury to the wheat 
plants.” 

Domestic manures and related substances, W. Thom; as {Pemisijlvanm 
Rpt. ./,9,/d, pp. ) ."—Analyses of cow and horse manure, and composts 

t,herefroin; sheep and goat manures; spent mamu*es from mushroom beds; hen, 
duck, and pigeon manures, and composts therefrom; bat guano; and night 
scsil Jire reported and discussed. 

AGEICULTUEAL BOTAMY. 

Plant sxiccession on abandoned roads in eastern Colorado, H. L, Shants! 
(Jour, Reologtp d (/9./7), No. ./, pp. X0-4‘^, pi 1, figs. The author has 

made a study of some roads on the high idains in eastern Colorado and var- 
ious phases of their forma, tioii, but more particularly of their obliteration, in 
an attempt to determine the ndations of the vegetation to the factors affecting 
Its prevalence, persisleiice, suppression, reestablishment, and development. 

Tlie natural vegetation at Akron, Colo., formerly discussed by the author 
(E. S. K., 24, p. T22) ns the grama-huffalo grass association of the short-grass 
formation, the priwapal type of the central portion of the Great Plains, con- 
sists largely of grama grass {Bonteloua gracilis [B. oligostaehga]) and buf- 
falo grass {Buch'toc IBullnlis’] (UtelgloideH). It is said that an area if abiiii- 
doTied after cultivation will reestablish thi.s a.s.so(dation .in from 20 to 50 years. 
The stag('‘s passral tlirough In attaining this final result are described and sum- 
mariKed. An early weed stage of plants which are comparatively large but 
so scattenHl as not to (*omi)ete for soil moisture is followed by a late weed 
stage, a dense growlh of stunted plant, s, the total growth utilizing to the limit 
the a va, liable wmter. Next comes a, temporary grass stage usually characterized 
l)y Bdiedo'imardus, a ahort>Hve<l perennial able to shut out the annuals by its 
power of i|ulek a|)proprluilOH of the snrfacje water supply. Gutierrezia, 'utiliz- 
ing thc5 moisture of the dee|:)er soil layers, gradually replaces Schedonnardiis and 
Is In turn replaced by the long-lived surface feeding Bnchloe. Bouteloua. re- 
seeds very slowly and requires a number of years to attain the dominance 
somew,hat Quickly attained by Bnchloe. 

Cold resistance in spineless cacti, J. 0. T. Uphof {Arizona Sta. Bui 19 
(1916) y pp. 115--144y fi(J^^ — After a brief discussion of cold resistance 

in spineless cacti by J. X Thornber, the author gives an account of field and 
laboratory studies on the relation between the morphology and physiology of a 
number of introduced and indigenous species of spineless cacti and their re- 
sistanee to cold* 
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It was found that the species of spineless cacti having: relatively thick integu- 
ments (this term inclucling the cuticle, epidermis, crystal-bearing layer, and 
several layers of tliick-walled cells lying immediately below) are more re- 
sistant to cold than those having somewhot thinner integuments. The thick 
integument was found to protect the cactus plant against sudden and severe 
temperature changes at any season. The freezing point of the cell sap of the 
cactus plant was found very little below that of pure water. The collecting 
and freezing of water in the intei'cellular spaces of the plants was not la itself 
particularly harmful to the plant, nor was the protoplasm po3\soned by the con- 
centration of the cell sap resulting from the withdrawal of part of the water 
from the cells by freezing. A study is reported to show that the protophisin of 
these plants can withstand a certain low critical temperature without iaijury, 
but a temperature below this will destroy them. 

The author found that Opuntia castillm and O. Gllisiana are resistant t«) 
lower temperatures than any of the other species studied, being injurecl at 
temperatures of '—14 and — 16° 0. (6.8 and 3.2'' F.), but 0. fimis indica and Bur- 
bank Special are injured by temperatures of — 5 and —6° C. These results, 
which were obtained in the laboratory, agree in general with observations on the 
same species under field conditions. A temperature which damaged the plants 
to any extent was found to MU them if continued long enough or if repeated 
several times. Differences in the character of the protoplasm, due allowance 
being made for the thickness of the integument when the cold extends over a 
short period of time, are believed to explain why one species of cactus is more 
resistant to cold than another. 

Some studies on the germination of the seed of Oryza sativa, I. Kaoaj. 
(tTow. €oh Ag-r, Imp. Univ. ToTcyo, S (1916) , No. 5, pp. 109-158, pi. 1, figs. 2)-- 
Experimental results are reported in an attempt to verify and supply further 
data on the physiology of germination in the Seeds of the Gramiiiese. The ex- 
periments were conducted with the seed of 0. sativa and Zea mMys and tne 
problem studied under the following subject heads: (1) The rt?le of the selec- 
tive-permeable septum of the seed covering in the viability of the seed, (2) the 
seat of the selective-permeable septum in the seed covering, (8) the role of 
oxygen in germination, (4) the effect of H and OH Ions in germination, and 
(6) the influence of extremes of temperature on the germinative powers. All 
experimental data are presented in tabular form and briefly discussed. The 
general conclusions arrived at by the aufnor follow: 

In the seed covering of 0. sativa and Z. mays selective permeability was ob- 
served. The seat of the selective-permeable septum in Oryza is most probably 
confined to the cuttnized inner wall of the inner Integument which lies directly 
above the aieurone layer in the fully matured grain. 

The germinability of desiccated hulled Oryza was slightly affected by 24 
hours’ steeping in six-normal sulphuric acid, chloroform, acetone, ethyl ether, 
commercial absolute ethyl alcohol, picric acid (aqueous solution) ; md etliyl 
alcoholic (commercial absolute) solution of thymol, naphthalene, and amaph- 
thol, whereas the air-dried grains were killed by similar treatment. In the 
same manner the air-dried seed of Zea were killed hy five-normal sulphuric 
acid, hydrochloric acid (21 hours), commercial absolute ethyl alcohol, ethyl 
alcoholic (commercial absolute) solution of naphthalene, resorcin, a-naphthol, 
and a-naphthylamine, but not the desiccated grain. The vitality of desiceatecl 
hulled grains of Oryza and Zea is lost by 24 hours’ steeping in formaldehyde, formic 
acid, commercial, absolute methyl alcohol, methyl ether, acetaldehyde, glacial 
acetic ,acid, butyric acid, amyl alcohol, pyridin, aqueous iolution of chloral- 
hydrate, resorcin hydroqulnone, and 21 hours’ steeping to nitric acid (three- 
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normal j six-noniial). Tlie embi'youal halves of desiccated liiilleci Oryaa w€fre 
(‘apablc of geniil nation after 24 hours’ steeping in commercial absolute etiiyi 
alcohol, etliyl etlierj ethyl alcoholic (commercial absolute) solutioa of resorcin, 
acetic aciil, liytlroquiiione, and naphthalene, while the cntirei! air»clried hulled 
grains were killed by similar treatments. Twenty-four hours’ steeping in the 
aqueous solution of phenol, resorcin, a-naphthol, hydroqiiiiione, acetic acid, and 
mercuric chlorid was fatal to both desiccated and air-dried Oryza (hulled) and 
Zea, whereas the corresponding alcoholic (commercial absolute) or ether solu- 
tions were luinoful only to a considerable extent. 

Hulled grain of Oryjsa can be germinated at an extremely low oxygen pres- 
sure, but under such conditions the development of the radicle is totally pro- 
hibited. A supply of oxygen initiates the development of the radicle in seed- 
lings thus germinated. No appreciable stimulation was observed in the germina- 
tion of Oryza from the influence of H and OH ions. 

The germinability of Oryza, Zea, and Fagopyrura was practically unaffected 
by a few hours’ exposure to the extremely low temperatures of liquid air, but 
two hours’ exposure at 97 to 98® G. completely destroyed the vitality of Zea, 
while that of Oryza, especially of the desiccated seed, was only slightly af- 
fected. 

An extensive bibliography is appendix!. 

Permeability of certain plant membranes to water, F. B. (BoI. 

6S No. 5, pp. S7S-397, Jigs. 2 ). — In the course of a study involving 

quantitative measurements of the permeability of certain nonliving plant mem- 
branes under controlled conditions and employing apparatus and methods for 
which delicacy, exactness, and constancy of osmotic pressure are claimed, the 
author found that in the seed coat of Araehis h^pogcea the temperature coeffi- 
cient of permeability to water is lower than that required by the van’t Hoff law 
but higher than the diffusion coeflicient. No evidence appeared that either 
chemical or physical processes are exclusively involved in the passage of water 
through tile membrane. The temperature coefficient showed higher values at 
lower temperatures and lower values at higher temperatures, this being in 
agreement with the behavior of temperature coefficients in other processes. 
Comparison Is made with the results obtained in other experiments by several 
other investigators named. 

No hysteresis or after effect of a previous temperature was observed. Water 
passed more rapidly from the external toward the internal portion of the seed 
than in the opposite direction in the ease of both peanut and almond. With 
distilled water on one side of the membrane, a sodium chlorid (but not a 
sugar) solution proiiueed a rate of movement proportional to the osmotic pres- 
Bum Complex relations were observed when solutions of varying concentra- 
tions were opposed, and in general equal osmotic differences did not necessarily 
produce equal rates of movement, nor was any mathematical relation observed 
between the concentrations on opposite sides and water movement. The bear- 
ing of these facts is discussed. Considerable differences appeared in a com- 
parison of the permeability of several plant membranes made under similar 
conditions. 

Boes the temperature coefficient of permeability indicate that it is chemi- 
cal in nature? W. X V. OsTKEHOur (Sot. Gm.; 33 (WI7), No. 4. PP> 317^ 

, The author, referring to the claim made by Stiles and Jdrgensen (B, S. 

B., p. 224) that the absorption of hydrogen ions by tissues of the potato 
has the temperature coefficient of a chemical reaction, cites experiments with 
diiito of lAmlnarla packed In a roll through which a current was passed in 
which ttie coefficient obtained was 1,38 while living, but dropped ^ 

to IMi practically that of sea water, after the tissue had been killed* 
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Tile aiitiior eonslteB tlie eoncUiwion that permeabUlty is eliemleal In its 
nature to require for its establisliiuent wore evidence tliau is at present avail- 
able. 

A inetliod for produciiig conductivity water suitable for water culture 
experiments^ 11. B. Hakvev (Bot, (Ja^,j 6*»i {1017}, No, 4, pp. S'M, fip. i).-— 
The author describes an apparatus which he has devised, tested, and used with, 
success for the distiliatioii of ^YateJ■ free from the presence of metals, In 
siifiieieiitly large quantity for water (mliure experiments. The apiiaratiis is 
said, to require'* hut little attention beyond occasioiuU cfeaiiiiig and to proiloce 
a constant stream of high resistance water containing only such !uater,lals as 
may be tukenuip from glass of low solubility. 

Saccharose in beets: Its formation and distribution, H. Ool,in CUol 

Bot,, 28 iWm, Nos, 834, PP> 280-^90; 335, pp. 321-328; 336, pp. 368-380; 20 
(1911), Nos. 3S7, pp. 21-32; 338, pp. 56-64; 339, pp. S9~96; 340, pp. lJS-127).— 
Summarizing this extensive account of recent work and reviewing some 
previously reported (E. S. R., So, p. 2S5; 34, p. 524 j, along with t,he lindiugs 
and views of other workers, the author states that during the lirst yea,r the 
leaf of the sugar beet always contains a mixture of saceha,rose with glucose 
and levulose, the latter of these two always predoifiinating in tlie blade, the 
former 'in the petiole, especially near its base. Saccharose appears quickly 
in the leaf cells when exposed to light. It disappears in darkness after 
changing to invert sugar under the intlueuce of suerase, which always abounds 
in the leaf blade. The ratio of saccharose to red'ucing sugar iiecreases steadily 
from blade to crowm, so that in the vicinity of the root there Is an excess of 
reducing sugar, particularly glucose. Reducing sugar Is always present, being 
more abundant in the root, but the proportion differs somewhat with the? 
varieties tested. 

During the second year of grow-th the sugar may under certain eircuim 
stances, as in darkness, again pass into the aerial portions, for -example, migrat- 
ing into the young stem as it becomes organizeil. Saccharose does not 
hydrolyze in the stem. Reducing sugar remains sensibly constant in the tissues 
so long as these remain intact. Saccharose leaves its place of storage in the 
roots as such and ptusses upward, generally becoming inverted on coiiia<*t with 
the cells of tlie root, petioles, and leaf blades, the rcOtio of saccharose to reducing 
sugar decreasing from the root to the top of the iuiloresceuee. 

It is stated that the beet appears to he especially adapted to noriheni 
climates, giving In Prussia and Holland a higher sugar contemt tluui In Italy 
or Hungary. 

The differences between the kinds designated respectively as suga,r l>eef;s 
and forage beets, though considerable, are difficnilt to define precisely. Tlse 
phenomena of elaboration and accumulation of sugar appear to he essentially 
the same in both these kinds of beet. 

The author states that the roots as well as the leaves possess individuality, 
leaves of some very different varieties giving sensibly the same quantitien 
of reducing sugar and of sacc,harose. 

Humification of compounds entering into the composition of plants, A. G. 
Tbijsov (Belsk. Khoz. 'i LQsov., 249 {1915), Nov., pp. Experiments 

on the humification of lignin, cellulose, nuclein, glucose, starch, and tannin are 
reported. 

It was found that with average humidity and a temperature of from 17 to 
22" C., cellulose, hemicellulose, saccharose, glucose, levulose, gum, lignin, olive 
oil, glycerin, organic acids, and probably starch are not transformed into humus 
: substances singly or In combination. On the other hand, albumin and taimlri 
are transformed into humus when decomposing separately and in eombiiMtIoii 
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with each otlier and with other plant eoiiHtitiients. Tlie presence of (‘alciiiin 
ciirbonate did not interfere with the Iminitlcution of albiiiriln and tannin. The 
cx)ioriTnetrlc inetliod fonnd to l)e satisfactory for the dcterniinattoii of 
}i II mils. 

Hnmificatioii of conipoiixids entering into tlxe composition of plants,, A. G. 
Tiiirsov (&'e/,s‘A*. Khoz\ i Lu^Sfw,, 252 (/W6‘), ^ept,-Oet., pp. Goiitiniiliig 

the above work, stii(]ie.s of the elniiiges oeourring In the composition of the 
organic parts of docoinijoslng bircli leaves are reported. 

It wa,s found that humus formation took place during the first brief period 
of decomposition and that: the humus consisted mainly of the surface parts. 
Decomposition jiroceeded rapidly during the first 25 da^cs, after which it pro- 
ceeded more slowly. The decrease of organic substances during the first brief 
period of decomposition took piaee at the expense of the mineralization sub- 
stam?es soluble in ether and alcohol. A certain decrease in the content of fats 
and pentosans was noticed during decomposition, although no increase in 
volume of humus resulted. 

It is coneiuded that the greater part of tannic substances contained in plant 
residues decomposes very rapidly in from 8 to 12 days, this resulting In a pro- 
portionate Increase in water-soluble humus formation. 

Nitrogen-assiniilating organisms in manure, H. L. Fulmee and B. B. IfBEu 
{Jour. Had., 2 {1917), No. 4, pp. 4.2S-4S4 )- — Studies at the University of Wis- 
consin on the nature of the organisms concerned with the fixation of nitrogen 
In manures are reported. 

It was found that there are several groups of bacteria concerned with nitrogen 
assiiuihition in manure. Bavtvrium azophile ii. sp., which occurs" abundantly in 
fermenting iiianures, seemed to he the cliief organism responsible for the in- 
crease of nitrogen. The increase in nitrogen when the organism was grown In 
a manure-extract medium amounted to from 3 to 5 mg. per 100 cc. of solution. 
Twenty-eight degrees 0. seemed to be a favorable temperature for the growth 
of the nitrogen-assimilating organisms of manure. 

The relation of green xiiaiiures to nitrogen fixation, H. L, B’itlmee {Boil 
ficL 4 (J917), No. h PP^ l-tl, figs, I/). -—Investigations at the Wiscomsiii Kxperi- 
ment Station on the relation o:r green plant tissue to free-nitrogen-fixing organ- 
isms in silt loam field soil and garden .soil are reported. 

It was found i:hat green lUMuures, as clover, wheat, or mits, when added to 
soil favored f.roa nitrogen fixation. ‘hV gain in nitrogen was noted in both soils. 
Tlie iixirease was higliest with field soil, due perhaps to a greater number of 
nltrogmclixing organlsnis; A gain In nitrogen was observed (1) where green 
tissue was afjplled to sol! previously treated witli a small amount of mannifce, 
(2) where treated soil was used to inoculate Ashby’s solution, and (3) when a 
pure culture of Azotohacter was used to inoculate a sterile solution containing 
green tissue. The lionlegume tissue stimulated fixation more than tlie legume, 
probably because of the nature of its carbohydrate content, 

“ The results of ’tiiese experiments in their entirety show that nitrogen fixa- 
tion results from the addition ot green manures to soil. , . . The plants giving 
best results are the ones lowest in nitrogen content.” 

Peculiar effects of barium, strontium, and cerium on Spirogyra, S* S, 
Chien (Bot. (kiz.^ es {1917), No. 5, pp. 406-409, figs. £).— Following up the in- 
vestigations reported by Osterhout '(B. S. K., 3T, p. 130), the author has studied 
a large form of the B. ormm type, also a smaller species, in connection with 
several salts. 

It was found that the cell chloroplasts of the larger species 'contract away' 
from the cell wall in a characteristic' way' in solutions of , cerium, trlcMoridc 
barium chlorld, and strontium chlorid, those of the smaller kind in the la'st two 
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only. Tile effect may be observed in tbe larger species in concentrations as low 
as 0.00005 molecular. In tlie smaller species tbe effect of barium elilorid is 
inhiblteci by the presence of cerium trichlorid or ceriiira biclilorid in certain 
proportions. 

Certain effects mider irrigation of copper’ compotiiids upon crops, It H, 
Fobbes (Arizona Sta, Bui. 80 {19t6), pp, 145-2S8, pis. Jh I'iiis work, 

wliich was carried on cooperatively between the Arizona Experiment Station 
and otlier institutions, lias already been noted from another source (E, S. R., 
37, p. 527). 

Injury caused to vegetation in grounds near ironworks at Terni, Italy, 
Ampola and A. Vivenza (Ann. R. Btm. Ghitn. Agr, Bper. Romaj 2. ser.^ S 
(1916), pp. 139-164,' in Internal. Inst. Agr. iRome\, Inlcrnat. Rev. BcL 
mid Pract. Agr., 7 (1916), No. 5, pp. 746, 747 ). — In continuation of work pre« 
viously noted (E, S. R., 30, p. 432), the authors state that on land thickly planted 
with trees, bushes, and vines and so situated as to receive the smoke and gaseous 
products from several chimneys progressive injury wms done the plants. Grape- 
vines were found to suffer most seriously, showing a general decline of vegeta- 
tive power, also a scorching effect on the leaves. Such plants as fig, apricot, peacli, 
and certain nuts are injured seriously ; pear, apple, cheri’y* elm, and olive some- 
what less; and willow, poplar, oak, and hazel, also grasses and other plants, 
little or not at all. The sulphurous anhydrid contained in the air over the 
grounds ranged from 0,00034 to 0.00048 gm, per cubic foot. 

It is supposed that within a few years the vines and apricots will die out 
completely on the property investigated, and that the figs and peaches will in 
large part disappear. ^ 

Some inter- and back-crosses of Ei CEnothera hybrids, B. M. Davis (Ge»- 
etics, 2 {1917), No. 2, pp. 155-185, figs. 6 ). — The present contribution describes 
the outcome of crosses made between several species of CEnothera, though these 
results are conceded to be incomplete owing to the fact that the work was done 
before methods had been developed to obtain a complete germination of CEnothera 
seed, as published by the author (E. S. R., 34, p. 135) and by De Vries (E3. S. B,, 
35, p. 332). Other work by both of these authors is referred to and discussed. 

Among the results noted, it is stated that experimental germination tests in 
Petri dishes showed some remarkably high sterility figures in the results of 
crosses between €B. himnis and (B. miiricata. Some new types are added to 
the hybrids known to result from this crossing. Crosses between (IJ. Uemm 
and fraTwiseana showed a much greater variety of forms with much less 
seed sterility than did those between CB. hiennis and CB. ninrieMd, and this range 
nf forms is interpreted as segregation. The results for double reciprocals from 
Fj hybrids of (B. Mennis and €B. grandiflora also indicated a segregation of 
factors. 

The presence of a class of dwarfs was noted in all of these cultures. Data 
involving muricata and W. gigas show situations presenting problems of 
sterility. Remarkable linkages .or correlations were recorded/ espe<?lally Jn 
crosses of (B. Mmnis and CB. frmeisoana. 

A correlation between endosperm color and albinism in maize, J,' H. 
Kempton {Jour. Wash. Acad. Bd., 7 {1917), No. 6, pp. 146-149) .--WhlU grow- 
ing seedlings from an ear of maize which had been obtained from a self-fertilized 
first generation plant resulting from a cross between Zea tunieata and Z. ramosa, 
as described by Collins (B. S. R., 37, p. 536) and having both yellow and white 
grains in the ratio approximately of 3:1, the author found what Is thought te 
• be a correlation (probably in the nature of a coherence) between endosperm 
color in the seed and chlorophyll development in the seedlings. Several degrees 
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of albiriisTii appear^ the plantsi grading almojst inipereeptibly from white into 
yellow. 

The progeny of ?i self-fertilized ear from a sister plant of the male parent 
of the cross between %. ramosa and Z. ttmieata was observed in 1916 to have 
produced many albino plants. The yc^llow endosperm is iiioiiglit to have come 
from tlie Z, ramom pa, rent, no all,)hu) seedlings having yet been found in the 
strain. It Is considered as possible, however, 4hat the apparent coliereiice is 
really a physiological correlation between white or albino endosperm and albino 
seedlings. 

Observations on the inheritance of anthocyan pigment in. paddy varietiesy 
0. P, Hectok {Mmi. Dept. Apr. India, Bat Ser,, 8 (1916), Ao. 2, pp, 89-Mi, 
pis. 2). — Recording and discussing observations made at Dacca on the inheri- 
tance of reddish and purplish anthocyan pigment in various portions of the 
plant, which were made in the course of more di,rectly practical work, the 
author states that the colors in the leaf sheath, glume apex, and stigma of 
certain varieties of rice appear to be due generally to the interaction of sev- 
eral factors, the color present in the stigma in certain cases appearing to be 
associated with the presence of an extra factor which is missing from the 
other portions named. In cases in which the color is due to the interaction 
of factors, the presence of all color factors appears to be necessary for the pro- 
duction of any color. 

Further studies on the relationship between bilateral asymmetry and 
fertility and fecundity in the unilocular fruit, J. A. Habbis (Benetics, 2 
(1917), No. 2, pp. 186-204, figs. S). — The author has previously (B. S. E., 36, 
p. 221) outlined attempts made to solve certain correlation problems regarding 
morphological and physiological characters of plants. He here summarizes the 
whole of the available data bearing upon the 16 series herein reported and 
analyzed as resulting from a study of fertility in pods of the garden bean. This 
was a study of bilateral asymmetry as related to the number of ovules produced 
on the two carpellary margin^ and the capacity for seed production of the 
unilocular fruit 

The constants from the data are considered to justify the conclusion that 
there is a negative relationship between bilateral asymmetry and the capacity 
of the pod for ,Tnatur,ing its ovules into seeds. 

On the applicability of Fearson^s hiserial r to the problem of asymmetry 
and fertility in the unilocular fruit, J. A. Hakeis (Gm-etics, 2 [1917), No. 2, 
pp. 205-212, ftp* I).— This paper is intended to illustrate the applicability of 
the nudhod presented by Rearson (B. B. R., 22, p. 671) for measuring the in- 
tensity of relationship between an alternative and a quantitatively measured 
variable to the problem of the relationship between bilateral asymmetry and 
capacity for seed production In the unilocular fruit, as a contribution to the 
further analysts of the matter above noted. 

The constant of correlation proves to be a very low order. 

Supplementary determinations of the relationship between the number of 
ovules per pod and fertility in Phaseolus, 1. A. Harris {Genetics, 2 11917), 
No. 5, pp. 282-290, figs. 2). — The data upon which the present discussion is based 
are those of the paper above noted, and the method of determining correlation 
• is the one usually employed. The study of the several series of data for Phaseo- 
lus here presented is considered to justify the conclusion that there is , here a 
negative relationship between the number of ovules per pod and the capacity 
for maturing these ovules Into seed 



30 


EXPEBJMEHl* STAXIOH BECOB©. 


iv®!. m 


FIELD CBOPS. 

[Work witli field crops at the Belle FourcBe reclamation project experi- 
ment farm in 1916], B. Aune (O’, /S'. Dept, Agr,, Bur, Plant Duhis,, TKoffc Belie 
FoureJie E^spt, Farm, 19M, pp. 1-6, 10, 11, 12-16, 19-26, figs. 2).— CoBtiinilBK 
work previously noted (E. S. II., 36, p. 131), the results of experiments with 
pasture mixtures, rotation tests with irrij^ated field crops, fall irrigation experi- 
ments for armual ci^ops (E, S. R., 37, p. 822), and variety tests with small grains, 
corn, potatoes, and root crops are reported for 1916. Climatic conditions on the 
project for 1916 are reviewed and meteorological observations from 1908 to 1910, 
inclusive, summarized. Additional data show the acreage, yields, and ©irni 
values of crops produced on the project in 191(3 and of the principal crops grown 
from 1913 to 1916, inclusive. 

Pour grass, clover, and alfalfa mixtures seeded in 1915 were clipped at inter- 
vals of 10, 20, and 40 days to determine what frequency of clipping would give 
the maximum production. Clippings made every 10 or 20 days gave no appre- 
ciable difference in yields, but those made every 40 days increased the forage 
yiebi 50 per cent or more. White clover appeared to stand frequent clipping 
much better than alsike clover. Alfalfa produced siiglitly more forage in the 
spring than brome-grass, twm and a half times as much in midsummer, and three 
times as much in, the autumn. Brome-grass, slender wheat-grass, and alfalfa 
are reported as being distinctly superior in quantity of forage produced in 1916. 
White and alsike clovers, alfalfa, tall fescue, meadow fescue, redtop, and Ken- 
tucky blue-grass appeared to make the best growth during midsummer, while 
white clover, alfalfa, tall fescue, redtop, and Kentucky blue-grass made supe- 
rior fall growth. Timotliy made poor growth throughout the entire season. 

The average yields of crops grown in the irrigated rotation experiments In 
1916 amounted to 3.42 tons for alfalfa, 7.03 tons for sugar beets, 39,5 bu. for 
corn, 10 bu. for spring wheat, 11.9 bu. for winter wheat, 54.7 bii, for oats, 24,4 
bu. for barley, 7.07 bu. for flax, 153.8 bu. for potatoes, 0.66 ton for clover, and 
2.08 bu. for clover seed. All the small grain yields were affected by unfavor- 
able climatic conditions. Practically no winterkilling occurred with alfalfa 
seeded in oat stubble before the last of August. 

Small-grain varietal tests were seriously affected in 1910 by unfavorable 
weather conditions and by injury from rust. In tests with winter grain, wheat 
outyielded rye, wiiile the yields of emmer and spelt were less than tliose of 
either wheat oi' rye and, due to their low feeding value, they are deemed un- 
suited to this region. Turkey selection and Kharkof winter wheats, with 2- 
year average yields of 39 and 3S.8 bu, per acre, respectively, were first In the 
variety te.sts. Swedish (Minn. No. 2) rye yielded 27.7 bu. per acre and North 
Dakota No. 959, 25,2 bu. 

In variety tests with spring wheats, Kubanka gave consistently high yields, 
resulting in an average of 21 bu. per acre for the period of 1913 to .1916, Sn- 
clusive. Marquis was second with 16 bu. per acre. 

Oat variety tests are reported for the period of 1912 to 1916, inclusive, with 
White Russian highest with an average yield of 43.7 bu. per acre. Swedish' 
Select was second with 38.6 bu. and Canadian third with 36,5 bu. 

Chevalier and Chevalier II barleys, 2-rowed hulled types with S-year average 
.yields of 29 and 28.7 bu. per acre, respectively, were the highest-yielding barley 
varieties tested. Himalaya (Guy Mayle, awned) was highest of the 6-rowecl 
naked types with 22.5 bu., while the average yield of Manchuria (Wls. No. 
13), a 6-rowed hulled type, was 19.1 bu. White Spring emmer,' gro'wn for 
comparison with barley, yielded 42.5 bu. per acre, or 1,360 lbs. of 'grain, as 
compared with a yield of 1,393 lbs, of grain from Chevalier barley. 
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In Ihix viirlety lestH. Rassiini (N. Dak. No. 150 ) ]ia« j.'fivea tfie tsigliest 
average'* .vieli! for tlie period of 191,2 to lOKJ, inelusive, 10,9 Im. per a.cn\ 
Priiiiost (Mini,}. "No. 25) and North Da, kola Resistant No. 52 gave averfige yields 
4)f Oi) and 9.5 bn. per acre, respecthady. Select Russian (,N. Dak. No. 1215), 
witli a yield of 10.7 bu. for 1010 am) an a.veriige yield of 12.5 !>ii. ,for 10.14-1910, 
Indusive, is regankMl as about equal to .Russian (N. I>ak. No. 155). 

F,roni co!*ii variety Rvsts reported for 10)0 and for the peudod of 1013-1016, 
liidusive, it is concluded tliat North\vesUu"u Dent, Payne Wdille Dent, and 
(h,?lii! Fi,int are best aihipted to this region. Oeim .Fliiit yleldetl 40.6 hu., North- 
western Dent 42.2 bn., and .Payne Wiiite l,)eBl 45.8 Ivu. '|,)er acre in 191G. 

Potato variety t<?sts are reported for tijc period of 1014-1916, inclusive. The 
highest average yield, 15B.1 bu., was secured from Selection 4452, developed 
from Professor Maerker and Silver Skin, Peerless wtis second,^ witii a yield of 
122.7 bu. per acre, and Olds Prolific and Burbank tfiird and fourth, respec- 
tively, witli average yields of 112.8 and 111.6 bu. per acre. 

Tests with root crops in 1916 included half sugar stock beets, Golden Tankard 
stock beets, I\lamrnoth Long Red stock beets, and stock carrots, and resulted 
In yields amounting to 29,76, 24.63, 23.75, and 10.45 tons per acre,' re^spectively, 

[Field crops studies at] substation jNo. 1, Beeville, Texas, 1910-1914, lil. Bl 
Blnkoiu) (Te^ma ..S7u. Bui PJ.^, it917). piK 3-1.9, 19, Pi), 26, 27, fig. i).— Variety 
and cultural tests with cotton, corn, oats for hay, legunfes, grain sorgtiums, 
Sudan grass, ^an<l mis<‘elhiueous forage crops conducted at the Beeville sub- 
station from 1910-1914, inclusive, are reported. Climatological data for the 
period are noted and briefly discussed. 

Tlie highc‘st average yield of seed cotton per acre secured in variety tests 
in 1912 and 1914 ^vas 964.84 lbs. from Mebane, w^ith King second with 951.1 
ll)s„ Bowden, Crowder, and Lone Star, with average yields of 923.13, 921.29, 
and 708.04 lias, per acre, respectively, are also deemed well-suited to local 
conditions. A comparison of frequent and infrequent cultivation of cotton 
gave 2-ycai.* average yields of 684.4 and 681.7 lbs. of seed cotton per acre, re- 
spectively. 

In iforn variety tests, Thomas, with a yield of 25.44 bu., and Siircropper, 
with 24.04 bu. per acre, gave the highest average yields for tests conducted in 
1913 ami 1914. Ihflative yields of corn from 120 different ears O'f the same 
variety varied 'from 17.57 to 48.86 bu, per acre. The data reported show that 
.neither the weight nor the size of the ear are an indication 'Of its yielding 
power. 

liate-of-seedliig tests with corn were conducted during 1913, an extxe'inely 
dry st^aso!}, and 1914, The see<1!ng rates varied from 2,420 to 9,680 stalks per 
acre. The !iigh(\st yield h'l 1013 was secured from the thinnest seeding 'rat© 
ami amounted to 10.9 bu. ixw acre. The 1914 results showed a gradual increase 
in yield tip to a seeiling rate of 4,840 stalks per acre, when a yield of 37.08 bu, 
was obtained, although the maximum yield, 39.92 bu., occurred with a seeding 
rate of 7,260 stalks per acre. Tests were conducted in 1913 and 1914 with corn 
planted (1) in rows 3 ft. apart with the stalks 3 ft. apart in the row, (2) in 
rows 6 ft. apart with the stalks 18 in. apart in the row, and (3) in 3-ft rows 
in pairs 9 ft. apart witli the stalks 18 in. apart in the row. Each plat was left 
with 4,840 ' stalks. The average yields for the different planting methods 
amounted to 23.4, 21.87, and 20.64 bu. per acre, respectively. 'The results are 
held to indicate that the distribution of the corn stalks on the land is rela- 
tively' un'important, although the wider planting distances facilitated clean 
cultivation.. T'hese experiments are to be continued. 
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Com sown to cowpeas in 1913 after the corn liad approached maturity sliowed 
no reduction in yield when compared with corn grown alone. Cowpeas sown 
in corn during the early period of growth in 1912 apparently caiisod *a, reduc- 
tion ill the yield of corn of nearly 50 per cent. 

In variety tests with oats for hay in 1912, Tcjxas Bed Rust Proof, riunilred 
Bushel, xippler, and Tennessee Turf gave yields of 9,550, 8,830, 8,430, and 6,130 
ibs. per acre, respectively. Further tests with Texas Bed Bust Proof in ro- 
tation for hay gave yields of 4,960 and 2,220 lbs. per acre for 1913 and 1914, 
respectively, 

Oowpea rate-of-seeding tests conducted in 1913 and 1914 gave average yi(3lds 
of cured hay of 2,375, 2,316, and 2,866 lbs. per acre, respectively, for 30-, tiO-, 
and 80-lb, rates sown broadcast. 

The average yields secured in tests with 6 varieties of peanuts for 1912 ant! 
1913 varied from 14.39 bu. per acre for Tennessee Red to 31.52 bu. for Spanish. 
A comparison of seeding peanuts in rows 18 In. apart with seedings made In 
rows 36 in. apart for the same period and employing all the varieties used in the 
tests noted above gave an average yield of 20.24 bu. per acre for all seedings in 
3-ft. rows and 23.38 bu. for all seedings in 18-in. rows. 

Common and Turkestan varieties of alfalfa grown in 1911 gave total yields 
of 2,450 and 2,000 lbs. of cured hay per acre, respectively. Further tests with 
alfalfa have proved unsuccessful. 

Six varieties of bur clover grown on the substation since 1912 are reported as 
giving very satisfactory results. 

Of the standard grain sorghum varieties grown in 1913 and 1914 Blackhull 
Kafir was first in yield of cured forage and of grain, with an average production 
of 7,282 lbs, of forage, and 23.35 lbs. of seed per acre. Bate-of-seeding tests 
with grain sorghums conducted from 1912 to 1914, inclusive, and to be reported 
later in detail indicate that the best results will be obtained with plantings 
from 6 to 8 In. apart in the row. 

Tests are reported for 1912 with Amber and Sumac sorghums for hay planted 
in 3-ft. rows with the plants spaced in the rows from 0.25 to 6 in. apart. The 
yields varied from 1.45 to 2.8 tons for Amber and from 6.15 to 8.7 toms for 
Sumac for the 6- and 0.25-in. spacings, respectively. Supplemental tests con- 
ducted in 1912 and 1913, in which the two varieties were planted in close drills 
at 25-, 50-, and 100-ib. rates, gave average yields of 3.9, 4.47, and 4,02 tons of 
cured hay per acre, respectively, for Amber and 8, 8.7, and 7.98 tons for Sumac. 

Sudan grass sown in 3-ft and 18-in. rows, and broadcasted in 191S gave yields 
of hay amounting to 11,240, 10,420, and 9,400 lbs. per acre, respectively, and of 
seed amounting to 400, 360, and 380 lbs., respectively. Rates of seeding Sudan 
grass equivalent to 15, 20, 30, and 40 lbs. per acre gave total yields averaging 
from 4.4 to 4.55 tons per acre. Sudan grass and cowpea mixtures sown for 
hay gave unsatisfactory results. 

Experiments in seed-bed preparation conducted in 1913 and 1914 indicated 
that either listing or plowing the land 6 or 8 in. deep furnished the most satis- 
factory seed bed for corn, cotton, and Kafir corn. 

In potato variety tests Bliss Triumph, Early Bose, Irish Cobbler, and Gold 
Coin have given the best results, the early varieties being deemed superior for 
this region. In fertlli 2 ;er tests with potatoes the highest average yield, amount- 
ing to 89.83 bu. per acre; was obtained with an application of 200 lbs. each of 
cottonseed meal and acid phosphate. The average for all untreated chec?k plati 
was 60.95 bu. The lowest yield, 52.24 bu. per acre, was' obtained from a 400-lb. 
application, of' sulphate of potash. From the results obtained it is concluded 
that add phosphate comhined with some nitrogenous fertlli^ier wi!l give the 
best results on these soils. 
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[Work wltli jS.eM crops at tke St, Kitts-Hevis experiment sta-tioiisj^ 
E\ Wattb {Imp. Dept, A.ffr\ West indies, Ept. Agr, Dept. St, Kitts-Wems, IBIS- 
!.Ch pp, S-^5, 6-40, This oontimies work previously noted (B, S, Il.» 

35, p. 134), reporting variety tests with sweet potatoes, cassava, yams, corals 
odcloes, peaiittts, tobacco, and peas; fieh! tests with tetf gi*ass and white velvet 
beans; and inaiiniia! and seed-soleetion tests with cotton at botli stations. 

The sm-eet potato varieties Brass Cannon, Play well, and Caroline Bee again 
gave tlie highest average yields, amounting to 10,301), 35,006, and 15,288 lbs. per 
acre, resp(M;!tively. Cassava varietifss Bh-ench No, 3, with an average yield of 
14,012 lbs„ and Jackroe, with 12,760 lbs. per acre, gave the highest yields for 
the 12 years the tests have been in progress. Of the yam varieties Bottle 
Neck Lisbon and Crop gave tin* highest yields, 24,750 and 22,000 lbs. per acre, 
respectively. 

In fertilizer tests with cotton at La Gii4rite an increase of 24 per cent was 
obtained with manure and one of 1,9 per cent from complete fertilizer. The 
average yield of seed cotton for all plats for the 1915-16 season was 1,374 lbs. 
per acre and that of all clieck plats 1,,340 lbs., while the average yield of the 
check plats for the 12-year period was 1,223 lbs. per acre and that of all the 
plats under experiment 1,214 lbs. At Nevis the plat receiving 4 cwt. cottonseed 
meal was second to tiie manure plat, and gave 116 lbs. per acre more than the 
complete fertilizer plat. 

Seed selection No. 217 gave the highest yield of seed cotton per acre, 998 lbs„ 
with No, 342 (S) second, witli 949 lbs. 

Hay and pasture seedings, W. R. Hechijeb (Imoa Sta. Circ, S9 (1917), pp. 
It, figs. 9).— The more important seeding questions are briefly discussed and 
sugg'estions made relative to the production of different hay and pasture crops 
in Iowa. Perennial plants, both leguminous and nonleguminous, are noted for 
permanent forage producjtion, togetlior with annuals regarded as satisfactory 
substitutes when permanent seedings fail or the stiiiid is seriously injured by 
winter weather. 

The value of cover crops, J. B. R. Dicigsy (New Jerseg Btm. Oirc, 85 (1917), 
pp, The use of leguminous cover crops is recommended as a partial sub- 
gtiiiute for high-priced nitrogenous fertilizer. It is estimated that with plow- 
ing under a good cover crop a fertilizer carrying 2 per cent nitrogen will snf- 
flee for potatoes or truck crops, w^hlle cereal crops would require no mineral 
nitrogen. 

Directions for growing cover crops in New Jersey are briefly outlined. 

Wheat and rye, F. App (New Jersey Stas. Circ, 87 (1917), pp, 7^).— This out- 
lines the ways ami means of securing increased wheat and rye production In 
New Jersey. 

The determination of the races of corn, R. Eicci (Stm, Sper, Agr, Hat, 4$ 
(19/d), No, S, pp, 219-^7/3, fig. 1).-— This is a general review of methods ad- 
vanced for the identification of the races of grains, with a , discussion of their 
application to 'the identification of races of corn. Methods involving measure- 
ments of the mr and kerne! are discussed at some length, with special refer- 
ence to the biometric method of De Cillis (13. S. R., 26; p, 43; 28, p, 331), 

Flax growing experiments, 1914 and 1915 (Dept, Agr, and Tech. Imtr. 
Ireland Jour,, 11 (1916), No. 1, pp, 3-19).— Fertilizer experiments supplementing 
others previously noted (D. S. B., 32, p. 136) and conducted at ten centers In 
1913 were continued through 1914 and 1915. 

The highest yield, amounting to 476.5 lbs, of scutched flax ,per acre, was 
obtained from an application . of 1.5 cwt. of muriate of potash and 9.6 cwt. ^ 
of sulphate of ammonia as wmpared with a yield of 412 lbs, per acre^trom 
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aniraonliiiB siilpliate Jiioiie and 370,5 ibs, from the iintreateti check. Applica- 
tions of 1 and 1.5 cwt of muno.te of potash resulted in yields of 434.5 and 450 
Ibs. per acre, respectively. 

liiniiig tests were continued at four centers in .1914 -;ui(l 1915. l!icrea>secl 
yields of scutclieil flax resulting from an application of 2 tons of lime ajiioiinted 
to 65 lbs. per acre in 1914 and 28 lbs. in 1915. Supplementing tbe lime with 
1 cwt. of muriate of potash at seeding time apparently increase^'] the yielfl 
by 121 lbs. per acre in 1914 and by 45 lbs. in 1915. 

Varieties of potatoes, C, P. Noll {Pennsylvania Hla. Bpt. ./Pi5, pp. 34- Id 
In contiiiiiation of ^vork previously noted (E. S. R., 17, p, 1057 ; 23, p. 139), tliis 
reports the results of variety tests with potatoes for 1010-1914, inclusive, to- 
gether with observations on the length of the growing period of a number of 
potato varieties, and on the shrinkage of different varieties in storage. Variety 
tests for each year of tlie r)-year period are noted separately, tiie data tabulated, 
and the results summarized. 

The highest average yield of 32 varieties grown each of the live years reported 
was obtained from Snow and amounted to 210.5 bu. I'^er aero of inarketa])le 
tubers. Whiton Wiiite I^lammoth and Heath Late Suj’piise, with yields of 202.3 
and 198.5 bu, per acre, were second and third, respectively. 

The number of days fi’oin the date of planting to the date at which the tops 
were considered dead, together with the average yields of ,32 varieties from 1910 
to 1914, are reported. The varieties were divided into two groups of 16 each, 
the average length of the growing period for the first group being 107 days, with 
an average yield of 149 bu. per acre, and of the second group 127 days, with an 
average yield of 183.7 hu. 

Shrinkage experiments included observations on 26 varieties from Octo!)er 
22 to April 23. The total shrinkage varied from 7.88 per cent for Manistee to 
14.32 per cent for Petoskey, and averaged 10 per cent. 

Potato grades recommended by the United States Department of Agricul- 
ture and the United States Pood Administration {U. 8. Dept. Ayr., Bnr. Jllar- 
kefs Doe. 7 (1017), pp. 4)- — Potato grades known as U. 8. Grade No. 1 and U. S. 
Grade No. 2 are briefly described and their adoi^tion urged to meet the require- 
ments of the recent ruling of the Fedei-al Reserve Board authorizing raeml'>er 
banks to make loans against warehouse receipts for potatoes I’jroperly grndc*(!, 
packed, stored, and insured, as well as to meet the iieefls of growers, dealers, 
and consumers. 

Bice in the Americas {Bui. Pan Amer. Union, 44 (/flj?), iVo. S, pp, 
figs. 23). — A historical and economic review of rice production in North a,nd 
South America, including a disctission of the cultivation of the Zizatda species 
known as “wild rice’^ by the native Indian tribes of North America. The first 
introduction of cultivated rice in the Americas seems to have been !n Brazil 
during the sixteenth century. Statistic-s are given on the value of tlio crop in 
the .various countries of the Fan American Union. 

The soy bean in New Hampshire, F. S. Pbinck {Ne-w Hampshire Bta. Bui. 
181 (1917), pp. 20, figs. 7). — The adaptation and uses of the soy bean in New 
Hampshire are discussed and the field practices and cultural methods employed 
in growing the crop for forage outlined. 

Tests with inoculated and nninoculated soy bean plants in 1915 gave yields 
of green forage amounting to 7.192 and 4.672 tons per acre, respectively. An 
average jdeld of 16,617 lbs. of green- forage per acre was obtained from 16 
varieties 'grown at the station, varying from 7,826 Tbs. for Wisconsin Early Black 
to 20,253 ms. per acre for Haberlandt An analysis of 5 varieties of coni showed 
an average yield in dry matter of 5,751 Hbs, and In protein of 463 11>s. per ac're, 
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as compareci wtlii yioUls of 4,470 11>s. of dry ratitter aaO. 8G7 !Tis. of proteiii for 
5 varieties of soy beans. 

Soy beans for Pennsylvania, O. Noa, (Penmyipanm 8ta. Mpt pp. 
j7-57, pin, 2). — The a,davits3tlon of soy beuns to Pennsylvania coiitiitlons, tlio 
uses of tlio crop, a, ml the held pra<*tiees and cultural loethods employed In Its 
production both for f^rain and foriigi' are discussed, aini rotath'm and variety 
tests noted, ''fhe sidvantages of soy i)eans covvpeas in Pennsylvania are 
briefly initlincHl, 

In variety tests emidncted durinji: 10th and 1014, Oldo 7406, Medium (Ireeii, 
ami Ohio 0016 were deemed the three leading varieties for hay pi'ocluction, with 
average yields of 5,4h0, 4,694, a.n<l 4,540 lbs. per acre, respecd'ively. Wilson, 
Cliestniit, and Ohio 10015, with average yields of grain amounting to Ih.O, 13.7, 
and 13.7 bn. per acre, respectively, were the leading varieties for grain pro- 
duction. 

Another Stizolobium from the Philippine Islands, F. A. Coffman (Philip- 
pirn Agn Rev, lEnglish JS/cf.], 9 (1916), No, 4* PP^ 282-287, pis, 4). — The author 
reports observations on hybrid and spotted Stljsolobiums grown in comparison 
with the Lyon bean (S. niveum) in enitnral tests at the Singalong experiment 
.station. The hybrid, is thought to be the result of a cross between S, niveum 
and S, deeringianmn, while the spotted bean closely resembles S, pechyloMuni, 
as described by Piper and Tracy (E. 8. II., 23, p. 338) and Sahr (B. S. E., 30, 
p, 828). The te.sts are being continnecl at the Singalong and La Oar lota 
stations. 

The spotted bean is deemed siii>erior to either the hybrid or the Lyon, while 
the hybrid has proved superior in many ways to the Lyon. The tests now in 
progress confirm these observations and in addition indicate that the spotted and 
hybrid beans possess a decided resistance to a fungus disease, apparently a rnst, 
to which the Lyon seems to be peculiarly sus<?eptjble. 

results of observations to date indicate that the hybrid and spotted 
beans are new types of Stizolobium. The former may prove to be a so-called 

fixed hybrid ’’ and tlie latter may be a mutant, although further observations 
of these types in comparison with the original types are deemed necessary to 
establish this point detinit.ely. 

The author suggests that the spotted bean may have an origin similar to that 
of the Oeorgla velvent bean, as described by Belling (B. S. R., 33, p. 533), 
iiavlng lost: the factor for late maturity, and also that for producing large 
<*luslfu*s of pods. 8. pavliytobium is described as producing from 30 to 50 pods 
per chisi'.er, wblle this spott.ed type has never been observed to produce over 
15 pcwls IHH’ cluster. A lietailed descrir>tion is given of the spotted bean, Due 
to tlie fact tiuit this type fwoduces numerous root nodules, makes a large initial 
growth of vine, !>Iossoms early, 'matures seed sooner and more even'iy than the 
I^yon bean and appiarently earlier tha.n t,he Florida velvet bean, does not shat- 
ter Its seed, and possesses no stinging hairs on the pods, it is thought that it 
may prove valuable as a cover <*rop for the southern United States. If it matures 
within five months, as Is the case in the Philippines, it can probably be grown 
considerably farther north than many of the other Stizolobiiims. 

Sweet clover; Harvesting* and thrashing the seed crop, H. S. Coe (17. S, 
Dept, Agr„ Formers^ Btil, SS6 pp. 28, figs. 13),— Detailed directions are 

given for harvesting and thrashing the seed crop of sweet clover, with special 
reference to harvesting machinery. 

It is recommended as a general practice to utilijse the second crop of the 
second season for seed, the time of harvesting depending largely on the machin- 
ery used. 
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Se¥eral factors otlier than sliattering ai*e said to affect tlie yield of sweet 
clover seed, resulting in a variation of from 2 to 10 bn. of recleariecl seed per 
acre. 

The value of sweet clover straw as a roughage for live stock is briefly noted. 
Analyses by the Bureau of Chemistry are reported. 

Tobacco experiments [1914], W. Feeae, O. Olson, H. Jl. Keaybill, and 
B. S. Eeb {Pennsi/lvamia SH. Rpt. 1915^ pp. 811-^65, pis, 15 ), — The further 
selection of Seedleaf or Broadleaf strains of tobacco in liancaster County, ferti- 
liser studies, studies of wrapper and binder tobacco in ClsntoE County, and the 
improvement of the burning qualities of cigar tobacco in York and Clinton 
Counties are reported for 1914, in continuation of work previously noted 
(B. S, E., S5, p. 582). Detailed notes on crop conditions, yields, plant measure- 
ments, leaf quality, and rainfall are presented in tabular form. 

The ten strains of vSeedleaf tobacco selected for trial in 1913 were subjected 
to further selection in 1914, eliminating all but Slaughter, Espensliade, Hos- 
tetter, and Cooper. A new Seedleaf strain quite widely grown in the Lancaster 
County tobacco region and known as Hoffman was included in the 1914 tests and 
is of the preferred form for filler tobacco. The average yields of three single- 
line selections of each strain for 1914 amounted to 2,422,6 lbs., per acre for 
Slaughter, 1,965 for Hostetter, 2,291.8 for Bspenshade, 2,128 for Cooper, and 
2,267.6 for Hoffman, with extreme differences in yield between the various 
selections of each strain of 592.5, 622.5, 86.5, 178, and 287 lbs., respectively. 
The differences in the Espenshade and Cooper strains are deemed no greater 
than those due to soil variation, but in the case of the other strains, especially 
Siaugliter and Hostetter, it is thought that continued single-line selection may 
result in marked increases in yield. 

Control experiments with manure alone and manure supplemented witli acid 
phosphate and sulphate of potash for tobacco in Lancaster County resulted in 
average yields of 1,713 lbs. per acre for manui^e alone and 1,887 lbs. for manure 
and commercial fertilizers, as compared with 1,825 lbs. from the unfertilized 
check. The quality of the tobacco grown under the different fertilizer treatments 
was studied by cigar tests made from the bulk-sweated leaf and resulted in an 
average score of 67.5 points for tobacco grown with manure alone and 78.5 
points for that grown with manure and commercial fertilizers. Five cooperative 
fertilizer experiments in the county resulted in average yields of 1,694 ibs. |)er 
acre for manure alone and 1,716 lbs. for manure and commercial fertilizers. 

The "4914 trials of wrapper and binder types of tobacco for' the. light Hunt* 
Ington sandy loam soils of Clinton and Lycoming Counties included the strains 
previously tested and, in .addition, two strains of Connecticut Havana CSufileld) 
and one local Havana strain (King). Five strains were harvested by priming 
and gave acre yields of 1,312 lbs. for Shade Cuban, 1,621 for Big Cuban, 1,082 
for Sumatra (tJ. S. seed), 1,828 for Ohio Hybrid, and 1,761 for Halladay Hybrid. 
Of the remaining 13 strains harvested on the stalk, Slaughter was highest witli 
a yield of 2,103 lbs. per acre and Havana Suffield second with 1,604 lbs. These 
tobaccos were scored for quality in 1915 from cigars and compared with the 
Mghest-grade Sumatran wrappers. Hig Cuban, primed, with a total of 71 
points, was first, and Sumatra and Halladay, primed, second and third, respec- 
tively, with total scores of 70,6 and 68.7 points. 

Spacing and topping experiments were continued, employing normal spaeings 
of 28 by 42 in. and close spacings of 28 by 36 in. for the Broadleaf types (Penn- 
sylvania and' Connecticut) ; and; normal spacings of 14 by 42 in. and clo.se spac- 
togs of 14 by 36 In. for Havana strains (Local and Wisconsin) , Topping heights 
were: High, for broadleaf, 16 leaves; for Havana, 18 leaves; low, for Broad- 



lOlS] P113L1> CEOPS. 37 

leaf, 12 leaves; for Havana, 14 leaves. Tliese treatiiieirts resulted in tiie aver- 
age yields of striiiped lea, res indicated below. 


Avenujc fields of stripped leaves. 


Typo of tobacco. 

NoriiKil space. 

Close space. 

Topped 

hfch. 

1 Topped ^ 
low. 

Topped 

high. 

Topped 

low. 

Btoadloaf 

Lhs, 

1,885 

1,125 

1,504 

Lbs. 

1,078 

1,150 

1,41‘i 

Lhs. 

1, 093 
1, 5S5 
1, 039 

Lh. 

1, 713 
L301 
1, 507 

Havana. 

AIL........ 



The time reciulred for harvesting by pr,iming five varieties in 1914 varied 
from 8 days for Big Cuban, with a yield of 20 leaves per plant, to 17 days for 
Ohio Hybrid and Halladay, with yields of 23 leaves each. The cost of harvesting 
and stripping Halladay Hybrid in 1914 was estimated at $23.85 for two rows 
primed and $4.50 for two rows harvested on the stalk. Yields were obtained 
amounting to 197 and 169.5 pounds, respectively, for the two rows harvested by 
each method. 

Considerable data are presented on the guality, fire-holding capacity, and 
composition of tlie ash of tobacco grown in York and Clinton Counties in 1913 
and 1914 as alfected by different fertilizer treatments in an effort to improve the 
burning capacity of the Connecticut Havana wrapper tobacco grown in tliese 
localities. The results obtained in York County showed that where the potesh- 
chlorin ratio exceeded 6 the burn was fairly good, Init where the ratio was 
below 3 the burn was, poor, and that the variability of ehlorin much exceeded 
that of potash. It is concluded that “the manurial practices of the local to- 
bacco growers, the instant improvement of the crops when fertilizers of proper 
composition are used, and the progressive decrease in ehlorin content as the 
better practice is continued on the same land, all show that, with an entirely 
practicable change in fertilizer treatment of the lauds intended for tobacco, the 
tobacco growers can, at once, and without serious increase in expense, relieve 
the crop from the ehlorin injury.” 

The results of the Clinton County experiments are held to indicate that the 
direct treatment of tobacco with muriate-containing fertilizers should be 
avoided. An excess of ehlorin remaining from such treatment in these open, 
sandy loam soils may be largely removed by a leafy crop and by exposure to 
winter rains and snow before tobacco planting. The use of commercial fertilizers 
containing potash as sulphate or carbonate gave tobacco of a better burning 
quality than did stable manure. The imperfections in the burn are not alto- 
gether removed by care against ehlorin injury alone, but related investigations 
upon the influence of the stauicture and organic composition of the leaf may 
throw additional light upon the subject. 

Harvesting tobacco by priming or picMng the leaves as compared with 
cutting the stalks, B. G, Moss (Nof^th Carolina Bta. Bui 2S8 (1917), pp. 
figs. This reports experiments conducted in cooperation 'with the U, S, 
Department of Agriculture during 1913-1916, inclusive, at the tobacco station, 
near Oxford, Granville County, to determine the best harvesting method' for the 
production of bright smoking tobacco. 

Bach year of the experiment showed materially increased yields from prim- 
ing the leaves as they matured over cutting the stalks, the Increase averaging 
36 per cent for the four-year period. The average Increased yield in favor ot 
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priming amounted' to 240 ll)a of cnred leaf per acre, witl a crop value of 
?49*03. The average cost of harvesting tobacco by priming was estimated to 
be $12.79 per acre, or $1.41 per 100 lbs. of cured leaf, for the average yield 
obtained, while harvesting by cutting vras estimated to have cost $9.08 per 
acre, or $1.36 per 100 lbs. of cured leaf secured. 

Other advantages claimed for the priming method are that the tobacco land 
can be maintained in a higher state of fertility without serious clanger of 
injury to the quality of the cured leaf; that tobacco for priming can be topped 
from two to four leaves higher than for cutting, and on rich land from four to 
six leaves higher ; and that less barn room, storage room, and fuel are reqiiii*ed 
per pound of cured leaf. 

[Methods of wheat culture], H. Devatjx, Menegaitx, B. Scheibaux, and Tis- 
SEEAND {Compt. Rend. Acad, Agr. France, S (1917), Nos. S, pp, SS-IO'S^ 4, pp, 
WS-^-llS; Prog. Agr. et Vit. (Ed. VEst-Centre), S8 (1917), No. 7, pp. 155-'1S0; 
Vie Agr, et Eurale, 7 (1917), No. 10, pp. 175-178) .—The author reports studies 
in the intensive cultivation of wheat on gravelly soils near Bordeaux. The 
plan of the experiment involved (1) early seeding, (2) seeding In rows suffl- 
ciently far apart, SO to 40 cm. (11.8 to 15.7 in.) or more, to enable the plants 
to secure a vigorous growth and to furnish them a larger feeding area, (3) a 
hilling up of the plants two or three times, the first time about three weeks after 
seeding, to stimulate the production of new roots and especially of new stems, 
and (4) the careful preparation of the seed bed. 

Observations are noted on seedings of four varities made August 19, 1916, 
which responded very quickly to the treatment outlined. In January, 1917, 
6 square meters (7,18 sq. yds.) of a variety known as Bordeaux Red Hybrid 
were cut and examined for tillers, and gave 177 plants with a total of 261 
stems, 110 of which were produced on the 6 best stools. By isolating these 
high-producing stools the author believes that plants producing from 50 to 
100 stems could be developed, resulting in the production of from 300 to 600 
stems per square meter. The results obtained by Demtschinsky in transplant- 
ing wheat are cited, together with previous results obtained by the author in 
support of this method. Planting distances of from 30 to 40 cm. between plants 
and of from 40 to 50 cm. bet^ween rows are deemed best. 

B. Schribaux, in discussing the results noted above, questioned the economic 
value of the increased yields owing to the comparatively small area devoted 
to the production of wheat in Prance, sacrificing early maturity in the grain 
for potency, and to the immense amount of labor such Intensified methods 
would require for general production. 

3few culture methods for wheat and other cereals, H. Devaxjx (Bei). Bd. 
IPansl, 55 41917), I, No. 5, pp. 140-149, fig. 1; al}s. in Nature ILondml, 99 
{1917y, No. 247 4y PP* 91, 92). — slightly more detailed exposition of the above, 
with additional notes on the application of the methods described to cereals 
other than wheat. 

More wheat for Michigan, J. P. Cox (Michigan Bia. Giro. 84 (1917), pp. 
S-10, figs. 4 ). — Recommendations are made for increasing wheat production in 
Michigan. 

Methods of controlling or eradicating the wild oat in the hard spring- 
wheat area, H. R. Oates (U. B. Dept. Agr., Farmers' Bui 8SB (1917), pp. Ml 
figs. 9). — ^The wild oat, deemed the most prevalent weed in the hard spring- 
wheat area and said to be most frequently introduced into noninfested fields 
by the use of impure seed wheat, is described and its control or eradication dis* 
cussed. The general precautions to be taken under all' circumstances in deal- 
ing with the weed are explained and efficient tillage methods, differing with soil 
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and climatic conditions, recommended as tbe best means of coatrol or eradi- 
cation* 

Six special metliods of procedure wbiicli have proved effective under different 
conditions are indicated and include summer fallow or pasture, winter rye, 
meadow, Intertillec! crops, early barley, and barley and rye. The discussion 
applies particularly to North and South Dakota and to Minnesota and it Is 
stated that It may not be suited to conditions in the Pacific Coast hard spring- 
wheat area* 

HOETICULTirSE. 

Around the year in the garden, F. F, Bockwmx (New York: The Mm- 
millan Oo., I9i7, pp, XX-i-S50, i)U, S2, figs. 27). — seasonable guide and re- 
minder for work with vegetables, fruits, and flowers, outdoors and under glass. 

The garden under glass, W. F. Rowles (Philadelphia: J. B, Lippincoft {Jo., 
1917, pp. pis. S3, figs. 77). — popular treatise on the culture of 

fruits, flowed, and vegetables under glass. 

The amateur^s guide to gardening in southern India, H. Houghton ■ 
(Madras, India: Higginbothams Ltd., 1917, pp. figs. 67 ). — A concise 

guide and textbook on gardening in southern India. Some 1,400 plants are 
dealt with, including vegetables, flowering annuals, foliage plants, flowering 
shrubs, and climbing and bulbous plants. Lawn making is also briefly con- 
sidered. 

Greenhouses, — Their construction and equipment, W. J. Weight (New 
York: Orange Judd Vo., 1917, pp. XVI +269, pi. 1, figs. 131 ). — The present 
treatise, the author states in substance, is supplementary to the old standard 
work of Taft on the subject, and emphasizes present-day features. 

The introductory chapter contains a general survey of the subject. The 
successive chapters deal with sash-bed construction; general considerations on 
the greenhouse proper; greenhouse architecture; structural material; methods 
of erecting framework; glazing and painting; ventilation and ventilating ma- 
chinery; beds, benches, and walks; greenhouse heating; hot water installa- 
tion ; steam installation ; boilers, fuels, and flues ; water supply and irrigation ; 
concrete construction ; and plans and estimates. 

Forcing plants and twigs (Missouri Bot Gard. Bid., 6 (1317), No. 10, pp. 
143---1J^6) discussion of methods of forcing plants and tivigs into growth 
out of their normal season, including a, list of shrubs, twigs, and herbaceous 
peimnials and biennials suitable for forcing. 

A century of certiflcated plants introduced from China by Ernest H. Wil- 
son, compiled by E, H. WrnsoN (Jour. Rog. Hart. Bog., 42 (1916), No. 1, pp. 36- 
38 ). — list is given of 100 plants certificated by the Royal Horticultural So- 
ciety, all of which are hardy In some part or other of the British Isles and a 
great majority are perfectly hardy everywhere in Great Britain and. Ireland. 

Xnspection, certification, and transportation of nursery stock, G. G. At- 
wood (N. Y. Dept. Agr. Giro, 160 (1917), pp. S3). — This circular gives a brief 
synopsis of the laws and regulations of the United States, the several States, 
and Canada (corrected to September, 1917) relative to the inspection, certi- 
fication, and transportation of nursery stock. 

Sections 263, 264, and 265 of the Agricultural Law of importance to 
nurserymen (N. Y. Dept. Agr. Circ. 161 {1917}, pp. S).-— The sections of the 
Agricultural Law of New York State, here considered, have to do' with the 
sale of fruit-bearing trees, damages accruing from sale of trees, certification 
of tree agente, and the prevention of the spread of insect pests and fungus 
diseases among trees and plants. 
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Beg-iilatioiis mxder tiie Destructive Insect and Pest Act, -witli instructions 
to importers and exporters of trees, plants, and other nursery stock, (1 G. 
Hbwiit (Canada Dept, Agr., Ent. Branch Oirc. 10 (1917), pp. 12). — This drcii- 
lap Is Intended to guide persons importing plants and other nursery stock into 
Canada. A stateiiieiit is also given of conditions tinder wliicli trees, plants, 
and otlier nursery stock may be exported to the United taStes. 

Spraying* foi- profit, H. E. Wskd (Olevcland, Ohio: Ilort. Fub. Co., 19J7, 2i, 
ed., rev,, pp. d-f, figs. S7). — A practical handbook dealing with the control of 
the more common injurious insects and fungus diseases (E. S. B., 11, p. 

The present edition has been revised and rewritten to include modern prac- 
tice, 

Rules and regulations of tlie Secretary of Agriculture under the Uniteci 
States Standard Container Act of August 31, 1916 (U. S. Dept. Agr., Office 
See. Oirc. 76 (1917), pp. S). — This circular contains the text of the act (E. S. 
R., S5, p, 598) to fix standards for baskets and other containers for small fruits, 
berries, and vegetables, and for other purposes, approved August 31, 1916, to- 
gether with the rules and regulations governing the act in force and ef{e<*.t!ve 
on and after November 1, 1917, 

[Report of] department of horticulture, M. G. Kains {Pemuylvania Sta. 
Rpt. 1915, pp, 467, 468, pis. 2). — A brief prop*ess report of different investiga- 
tions with vegetables for the year ended dune 30, 1915. 

The work with tomatoes, asparagus, and cabbage was continued. The cul- 
tural experiments with cabbage have been published in Bulletin 137 (E, S, E., 
34, p. 636). Little progress has been made in the breeding work with early 
cabbage because of the difficulty experienced in successfully wintering the 
plants. From certain plants successfully carried through the winter line- 
bred seed was not secured because the flowers proved sterile to their own 
pollen. When the blossoms w^ere fertilized with pollen from a sister plant a 
large amount of seed was secured. 

Breeding work with tomatoes (E. S. E., 35, p. 235), although yet incomplete, 
shows the importance of considering the plant as the unit of selection. At the 
same time it has shown that not all plants of superior apiiea ranee are able to 
transmit their superior characteristiCvS to their progeny. As a result of work 
conducted for three years strains have been isolated which appear to possesB 
superiority to the best of commercial strains in respect to earliness, produc- 
tlven^, and general character of fruit. 

The variety test with asparagus which "has been in progress for the past 
six years shows the superiority of Palmetto to other varieties tested. The 
planting of large healthy asparagus crowns as compared with small crowns 
has resulted In an increase in monetary value of more than $100 an aero. 
Another experiment has shown the superiority of 1-year-old as coniparecl with 
2-year-olcl crowns. 

[Report on horticultural investigations at the Beeville substation, 1910-- 
19143, E. B- Binfobo {Tewas Sta, Bui. 214 {1917), pp. 19, 20-26, 27, figs, S).--* 
The results of tests and experiments with vegetables are presented and recom- 
mendations are made relative to the best varieties and methods of culture. 

Observations made on a number of varieties of citrus fruits grown at the 
substation indicate that the Dugat and Satsuma oranges are the best varieties 
for the section and make very satisfactory yields. The lemon Is not a satis- 
factory crop. The pomelo Is less frost resistant than the orange but produces 
well. The Buncan, Pernambuco, and Royal varieties are especially tecoiii- 
mended. The kumquat is very successful. Bemmmendatlons are given for 
^ the management of citims orchards. 
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Variety tests of peadies, plums, figs, grapes, pears, apples, and apricots have 
give.G indifferent results. Japanese persimmons make very satisfactory yields. 
Blackberries and dewberries are successfully grown but strawberries rio not 
staijc! the summer well 

Vegetable culture in Malaya, F. G. Spring and J. N. Meusum (DepL Agf\ 
Fed. Mala'!/ States Bui 26 {1917), pp. JfO-^^II ). — A popular treatise on the sulv 
ject, incliidiiig descriptive lists of plants adapted for culture in Malaya with 
data on their specific treatment. 

Standardization of vegetables, S. J. Cook {Proc. 2. Pan Amer. Bci. 
1916-16, vol 5, pp. 476-479). — paper on this subject read before the Second 
Pan Ameiican Scientific Congress, held at Wiishingtoii, D. 0., December 2T, 1915, 
to January 8, 1916. 

Saving beans and peas for food and seeding purposes, J. P. Hklyajb (New 
Jersey Stas. Giro. 86 (1917), pp. 4)* — ^"-l^his circular discusses methods of har- 
vesting and curing and thrashing and cleaning beans and peas, storage condi- 
tions, treatment for weevils, and testing seeds for germinative ability. Some 
notes on the home drying of beans and peas for food, based on Fanners’ Bulletin 
841 noted on page 12, are included. 

Culture of the Globe artichoke, J. W. Wellington {New York State Sta. 
BuP 465 (1917), pp. 311-319, pU. 2, figs. S). — This bulletin discusses the Globe 
artichoke wdth reference to its botany, history, varieties, culture, winter pro- 
tection, insect and fungus troubles, and uses. 

A large number of Green Globe artichoke plants has been grown at the sta- 
tion since 1913, and observations have been made on variations within the va- 
riety. A table is here given showing the yield of 50 individual plants in 1916. 
The number of edible fiower buds produced per plant ranged from none in sev- 
eral cases to 18 in the case of two plants, indicating that propagation by means 
of suckers is the most satisfactory method for maintaining the fine-yielding 
strains. ' 

Asparagus, H. 0. Thompson (U, S. Dept. Agr., Farmer^ Bui. 829 (1917), pp. 
20, figs. 10). — A treatise on asparagus culture discussing the extent and value 
of the industry, soils for asparagus and their preparation, manures, and fer- 
tilizers, growing asparagus roots, planting asparagus roots, cultivation of as- 
paragus, care after the cutting season, duration of a plantation, harvesting and 
packing, asparagus varieties, asparagus rust, insects, canning, forcing, and cost 
of production and returns. 

A variety test of cabbage, 0. *E. Myers {Pennsylvania Sta. Bpt. 1915, pp. 
468-406, pis. 21}.— In continuation of previous reports (B. S. R., 34, p. 146) a 
full report Is given on the strain tests of cabbage conducted by the station 
(luring the period 1909 to 1914. Varieties of eight different groups of cabbage 
are considered with reference to earliness, quality, productiveness, and other 
characteristics. 

Fall V. spring planting, J. C. Whitten {Trans. Ind. Ilort. Soc. 1916, pp. 
291-304) —A discussion of this subject based upon investigations conducted at 
the Missouri Experiment Station (E. S. R., 37, p. 743). 

Generally speaking, the best results have been secured by planting fruit trees 
in the fall. Planting the fruit trees late in the fall just before the ground 
freezes lias given better results than early fall planting. 

Orchard planting costs, F, I, Odell (Trans. Ind. Sort. Soc. 1916, pp. 81- 
87). — The data secured from planting operations conducted under the direction 
of the author during the past five years show a cost of $7.13 per acre for buying 
and setting out yearling apple and peach trees. 

Orchard fertilization tests, W. H. Alderman (Tram. Ind. Mart. Bog. 1916, 
pp. 40-66, figs. 6) .—In this paper tho author summarizes the results of fer- 
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tilizer tests witli apples, and also with peaches (R S. E., 3S, 840), coii- 

flected at the West Vlrglrda Experiment Station during the past several years. 

Tlie results la general indicate that as far as apples are concerned feriilIzeiTs 
would be wasted in many orchards, especially if they are under ciiltIvatioiL 
On the otiier hand, orchards in sod in a low state of vigor would doii!)t]ess 
respond to liberal applications of nitrogen in some form and perhaps phosphoric 
acid. Peach orchards in only moderate vigor were found to respond promptly 
to applications of nitrogen, but potash or phosphoric acid, if applied at all, 
should be used only in a small way for test purposes. 

The effect of pruning on the set of fruit, E. J. Kbaus (Trans, hid, MorL 
SoG., 1916, pp. 209-226, figs, 2 ). — discussion of this subject based upon In- 
vestigations conducted at the Oregon Experiment Station (E. S. R., 36, p. 237), 

Dusting V. spraying, W. S. Bkock (Trans. Ind. Sort. Soc. 1916, pp. $9-81. 
figs. S), — In this paper the author briefly reviews the results secured at a num- 
ber of experiment stations with the dust spray and describes the experiments 
conducted in a number of orchards under the direction of the Illinois Station 
In 1915 and 1916. 

Summarizing the results secured it is concluded that liquid spray is more 
efficient than dust spray as a means of controlling fungi, can be applied dur- 
ing Mgh winds, costs less, and is necessary to use as dormant sprays. Bust 
spray can be applied more rapidly, requires less labor and lighter equipment 
for hauling through the orchard, its preparation is less complicated, and it is 
possible to use it late in the season when hot weather makes it impossible 
to spray with lime-sulphur. 

[Beport of] department of experimental pomology, I. F. Stewaet and 
W. C. Gillespie (Pennsylvania Bta. Rpt. 1915, pp. P5-4H)> — ^This report con- 
tains a brief statement of the work of the department, together with tabular 
results to the close of 1914 obtained from the various api>le experiments. The 
work in the young orchards has been previously noted in Bulletin 134 of the 
station (B. S. E., S3, p, 238), which is here reprinted. The work in bearing 
orchards through the season of 1915 is reported in Bulletin 141 of the station 
(E. S. R., 35, p. 644). 

The Duchess apple impi'oved, M. J. Dorsey (Jour. Eeredity, 8 (1917), So. 12, 
pp. 565-567, fig, 1). — In this paper the author describes and illustrates an im- 
proved type of the Duchess apple that has been found by W. Bard we 11 in Ms 
orchard near Excelsior, Mian. From the evidence at hand the autlior is in- 
clined to believe that this new type of Duchess is a good illustration of a 
variety being improved by bud variation. 

Developing foreign markets for apples, 0, W. Moomaw (Ptog. 2. Pan Amer. 

Cong., 1915-16, vol. S, pp. 646-665). — A paper read before the Second Fan 
American Scientific Congress, held at Washington, D. 0., December 27, 1915, 
to January 8, 1916, containing a statistical review of the apple trade between 
the Dnited States and foreign countries, together with suggestions for ex- 
tending foreign markets for apples. 

The peaches of New York, U. P. Hedricic bt al. (Few York State Sta. Mpt, 
1916, pt, 2, pp, AT/J+51/i, pis. 95). — ^This is the fifth of the station’s mono- 
graphs on the fruits of temperate North America (B. S. R., 33, p. 439). The 
work is similar in nature and purposes to the previous volumes. The suc- 
cessive chapters deal with the history of the peach, botanical and horticultural 
classifications of the peach, commercial peach growing in America, peach grow- 
ing in New York, leading varieties of peaches, and minor varieties of peaches. 

The most important varieties are illustrated in colors, and all information 
that was thought would be helpful in breeding peaches, as well as to students 
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of ecology aM of plant distxibtition, lias been Included. As tn fhe previous 
fruit books some prominence is given in footnotes to biographical sketches of 
persons connected with the development of the peadi industry. The work 
concludes with a bibliography and references. 

iPrnning’ experiments with, peaches: Results of first two seasons^ M. A. 
Blake and O. H. Connobs {Wew Jerscp Stas, Circ. 83 (1917), pp, 8), — ^TMs cir- 
cular is a summary of a bulletin to be presented at a later date. It sum- 
marizes the results for Uvo seasons of extensive pruning experiments started 
in the spring of 1012. An outline is given of the experiments, and records are 
given showing the average growth and circumference made by three different 
varieties subjected to various forms of pruning both at Vinelaiid and New 
Brunswick. The data given are intended to serve as a record and no con- 
elusions are thus far drawn. 

Packing peaches in Georgia carriers, L. G, Gillam (Few Jersei^ Stas, Oirc, 
82 (1917), pp. 8j figs, 4). — The directions herein given have been revised from 
Bulletin 284 of the station (E. S. R., 34, p. 639). 

The blueberry in New Hampshire, J. H. GoUHxasY (^eto HampsMre Sta, 
Oirc, 18 (1917), pp. S-12, figs, 4)> — This circular comprises a preliminary report 
on the blueberry industry In New Hampshire, Data are given showing blue- 
berry shipments from different parts of the State in 1916 and yields of in- 
dividual blueberry pastures, together with information relative to methods of 
harvesting the crop and burning over the pastures. A partial bibliography 
of the literature dealing with the propagation, culture, and handling of blue- 
berries is appended. 

The banana as an emergency food crop, J. E. Higgins (ffmoaii Sta, WiH, 
Bui, 6 (1917), pp. IB, figs, 3), — In addition to a discussion of cultural methods, 
the banana and banana by-products are considered with reference to their 
nutritive value as compared with other foods. 

Comparative results of moderate and severe pruning, H. S. Beed (Cal, 
Oitrogr,, S (1917), No. 2, pp. 25, S8, figs. 8), — progress report on some work 
started by the California Citrus Substation in 1915 in an old navel orange 
grove. 

As measured^ by the yields for two seasons after pruning, both moderate 
and severe pruning have decreased the yield. The decrease was greater on 
the severely pruned trees. Thus far the differences in gi*owth resulting from 
pruning are not pronounced. The experiment is to be continued for some time. 

The principles and practices of cooperation applied to citrus production 
and distribution, G. H, Powell (Proc, 2. Pan Amer, Soi. Gong., 1915-16, voL 3, 
pp, 665-671).— In this paper, read before the Second Pan American Scientific 
Congress, held at Washington, D. C., December 27, 1915, to January 8, 1916, 
ttie author gives an account of the various agencies cooperating in California 
in the production, distribution, and sale of citrus fruits, 

, Citrus culture in Surinam, J. A. Liems (Dept, Landl), Suriname Sul, 35 
(1917), pp. 29, pis, 7, figs, 2).— A treatise on the culture, harvesting, and mar- 
keting of citrus fruits, including a brief review of cultural demonstrations 
conducted at Surinam for a number of years. 

Hints on coffee growing in British East Africa, M. D, le Poke Teench 
(Dept, Agr. Brit, Bast Africa Bui. 2 (1917), pp. 1-19, figs, 5), — A popular ac- 
count of the methods of planting, curing, and marketing coffee, based upon the 
author’s experience in British East Africa and in Jamaica. 

The litcM in Hawaii, J, E. Higgins (Hawaii Sta. Bui. 44 (1917), pp. 21, pU. 
5). — ^An account of the litchi based on cultural experiments conducted at the 
station and upon data gathered from growers' in Hawaii uiul elsewhere* The 
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lltciii is discussed with reference to its synonymy, iiistory and dlstrlbutioa, 
natural requirements, cultural requirements, nature of th% crop and its prepa- 
ration for market, use as food inclncling an analysis and directions for pre- 
serving the fruit, ill^sects and mites, varieties, and botanical status and rela- 
tionships. 

The palms of Britisli India and Ceylon, indigenous Und introduced, 
Bjlatteb (Jmr. Bomhay Nat. Bist. Soc., $S (1915) ^ Nob. 5, 516-SSl, pis. $; 

4 pp. 717-714 U {1B15), No. h pp. pt 1; n (1916), No$. pp. 

S29-S40, pis. S; S, pp. S07-5S8, pU. 5; 4 PP* e7S-’688, pU. 7).— In contiimation of 
previous articles (B. S. R., S3, p. 841) a descriptive account is given of a 
number of additional native and introduced palms of Britisli India and Ceylon. 

Selecting nut trees for planting, C. A. Reeid {Am-er. Forestrpj 2$ (1917) ^ No. 
pp. 619-624^ flgs: 8). — In this paper the author calls attention to the lack 
of pomological varieties among our native species of nuts, and suggests the 
utilization of our present system of national highways for growing large imm- 
bers of seedling nuts from which to select varieties. 

The carnation yearbook, 1917, edited by J. S. Be'unton (Burnlep, Englmid: 
The Perpetual Flowering Carnation Society, 1917, pp. /y+^8, figs. 1$). — ^The 
yearbook contains the annual report of The Perpetual Flowering Camatiott 
Society of England, including exhibition notes, a list of varieties registered 
since 1907 by this society, and a list of varieties registered by The Amerlcaii 
Carnation Society in 1916. 

The rose annual for 1917 of the National Rose Society, edited by H. R. 
Dablington and C. Page (London: Nat. Rose Soc., 1917, pp. 175, pU. 86, fig. 1). — 
In addition to the report of the National Rose Society of Great Britain, the 
annual contains articles by various authorities on different phases of rose 
culture, varieties, etc,, together with an analysis of the 1916 rose season. 

FOSESTEY. 

[R-eport of] department of forestry, X A. Febguson (Pennsylmnia Sta. Mpt 

1915, pp. 4^5, ^66). — new willow holt was established during the year and 
small plantings of several forest species were made. In the nursery seed beds, 
seedlings of deep-rooted species such as red pine and Scotch pine clemonstratecl 
their superiority as compared with shallow-rooted species such as Eiiro|')ean 
larch and Norway spruce in surviving the dry summer of 1915, 

A test was made of 1-year-old black walnut seedlings, root-pruned and tranS" 

, planted, as compared with seedlings allowed to grow for 2 years undisturbed. 
Two hundred undisturbed seedlings made an average second year growth of 
5.25 in. as compared with an average second year growth of 2 in, for 200 root- 
pruned and transplanted seedlings. 

Two-year seedlings of lodgepole pine were exposed to tlie sun before planting 
for lengths of time ranging from 2 up to 300 minutes. Exposures of over 10 
minutes resulted in losses of from half to all of the seedlings as the time of 
exposure increased. The amounts of damage for exposures of 10 minutes or 
less are not conclusive. Of seedlings exposed for 2 minutes, 70 per cent were 
alive on September 17 ; of seedlings exposed for 4 minutes, 93 per cent were 
alive; and of seedlings exposed for 10 minutes, 83 per cent were alive. 

Some new experiments and miscellaneous work being conducted by the de- 
partment are briefly noted. 

[The results of tree planting on the Belle Fourche reclamation project], 
B. Aune (U. B. Dept Agr., Bur. Plant Indus., Work Belle Fourche Btspt. Farm, 

1916, pp. Notes mud data are given on the condition and size in 1916 

of various kinds of trees for shade, c^rnamental, and windbreak purposes that 
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iiavc been planted at different xioi’iods since 1909. A list is also given of sliriibs 
recommencled for ornameiital plantings. 

Aiiiiual report of the director of forestry of the Philippine Islands for the 
fiscal year ended December 81, 1916, A. F. Fisoheb (Ann. Bpt Dir. Forestry 
P. I,, 1916, pp. 8S). — This is the usual reiwrt relative to the administration, in- 
vestigation, management, reconnoissanco, and miscellaneous work for the year 
ended December 31, 191C. Data showing homestead and timber licenses, utiliza- 
tion of forest products from public forests, timber cut, , exports and imports, 
revenues and expenditures are appended. 

Some factors influencing' the reproduction of red spruce, balsam fir, and 
white pine, B. Moomd (Jour. Fm'esirp, 15 {1911), No. 7, pp. S21-85S, figs. 4)* — 
The Investigation here reported was conducted on Mount Desert Island, Me,, 
with the view of determining the factors governing the reproduction of the more 
Important coniferous trees of northern New England. 

Choosing the best tree seeds, G. J. Kbaebel {Jour. Heredity, 8 {1917), No. 
11, pp. 4SS-4^'2, figs. 6). — In this article the author describes a study of Doug- 
las fir seed which is being carried out at the Wind River Experiment Station, 
near Carson, Wash. The subject matter is based largely on a previous progress 
report of the experiment by Willis and Hofmann (B. S. B., p» 789). 

A bibliography of literature dealing with the influence of the source of seed 
on trees is included. 

Utilization and reforesting of chestnut blighted lands, L. O. Baenes (Jour. 
Forestry, 15 (1917), No. 7, pp. 854-858). — ^Tliis paper is based on reforestation 
work conducted on the Nittany State Forest in Pennsylvania. 

Accelerated growth of spruce after cutting in the Adirondacks, A. B. 
Recknaoel {Jour. Forestry, 15 (1917), No. 7, pp. 896-898). — Some measure- 
ments showing increased growth after thinnings made by the Cornell depart- 
ment of forestry on a forest tract in St Lawrence County, N. Y., are here 
presented. 

Note on babul (Acacia arabica), J. D. M. Kjewai^ ([Jwdww.] Forest Bui. 8$ 
(1917), pp. 14, pi. 1). — A descriptive account of this tree, which is indigenous 
to several sections of India, including an actual specimen section of the wood. 

The. ohia lehua trees of Hawaii, X F. Rock {Bd. Agr, and Forestry Emaaii, 
Div. Forestry Bot Bui. 4 (1917), pp. 76, figs. 86). — ^A revision of the Hawaiian 
species of the genus Metrosideros, with special reference to the varieties and 
forms of Metrosideros colUna. 

■Variations among eucalypts in plantations, L. Tbabut {Bui. 8ta. Forest. 
Nord Afrique, 1 (I,9i7), No. 5, pp. 140-155, pis. 6, figs. 6). — discussion of 
variant forms of Eucalyptus, including descriptions of some hybrids observed 
principally in Algeria. 

Ray tracheids in Quercus alba, S. J. Recoed {Bot. Gaz., 64 (1917), No. 5, p. 
4S7, fig. 1). — In this note the author calls attention to the presence of ray 
tracheids in the wood of Q. alba. It is believed that this is the first record 
of the occurrence of ray tracheids in the woods of the dicotyledons. 

Measurements of '^bark renewal^’ in Hevea, L. E. Campbell {Dept. Agr. 
Ceylon Bui. 88 (1917), pp. 24). — In continuation of previous studies of tapping 
systems in relation to the physiological processes of the rubber tree (E. S. R., 
34, p, 47), certain conclusions relative to the effects of various types of tapping 
on the rapidity of cortex renewal are here presented. 

Trees tapped daily throughout the year resulted in poor cortex renewal as 
compared with trees tapped on alternate days and every third day. Good first 
renewals were shown by trees tapped by two cuts on one quarter, one cut 
slofilng upward to the left on one half, and two V cuts on one half. 
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In, tlie case of first tapping the renewal may be eoasiderecl good if the renewed 
cortex is 85 per cent of the tbichness of t3ie imtappefi cortex: witMn three years 
of tapping. The renewed cortex of some old trees wMcli had been severely 
tapped had an almost uniform thickness of abont 5 nam„, or 50 per cent of the 
thickness' of imtappecl cortex. 

Hevea tapping results, Experiment Station, Eeradeniya, 1016, T. Fetch 
(Dept Agr. Ceylon Bui. S4 {1917), pp. 10), — A pro.gr«^ss report' on tapping ex- 
periments started in 1912 (E, S. R., 36, p, 243) and on some experiments 
started in 1914-15, V tapping is being compared with simple oblitpie cuts, 
tapping continuously on one quarter with' tapping on the opposite quarter every 
three mouths, and tapping continuously on half of the circumference with 
tapping on the opposite side every three months. 

Increased yield of turpentine and rosin from double cMpping, A. W. 
SCHOEGER and R. L. PiirrTiGEEW {U, 8. Dept. Agr. Bui. 567 {1917), pp. 9, pis. 2 ). — 
This bulletin gives the results for one season of experiments under way at 
Columbia, Bliss., in which standard, narrow, and double chipping are being 
compared. 

As a result of the first year’s operation upon virgin timber double chipping 
produced 31 per cent more turpentine and 36 per cent more rosin than stand- 
ard chipping. The net gain from double chipping was about $450 per crop of 
10,000 faces. The height of the face at the end of the season was approximately 
the same as that of the standard face. Narrow chipping produced 17.5 per 
cent less turpentine and rosin than standard chipping and the faces were only 
half as high as the standard faces at the end of the season. 

Developments in the marking of western white pine (Pinus monticola) in 
northern Idaho, 0. K. MoHabg, J. Kittkeuge, J. F. Pkeston, et al. (Jour. For- 
estry, 15 {1917), Ao. 7, pp. 37i-SS5). — This article describes the new marking 
rules for the white pine type on the Crnur d’Alene Forest. The work of pre- 
paring tlie rules lyas conducted under the direction of the Office of Silviculture 
of the Forest Service of the XJ. S. Department of Agriculture during 1915-16. 

A practical xylometer, J. S. Illick {Jour, Forestry, 15 (1917), No. 7, pp, 
859-863, figs. An xylometer used by the author during the past five years 
in connection with various forest investigations is here described and illus- 
trated, 

A simplified method of stem analysis, T. W. Dwight {Jour. Forestry, U 
{1917), No. 7, pp. 86/f-S70). — ^The author here outlines a method of stem analysis 
which, it is believed, will make possible a greater number of growtli studies 
so as to de'termine to some extent at least the factors i^ontrolling variation In 
growth and tlie effect of those factors in various localities, 

What is a basis for yield tax? F. Both {Jour. Forestry, U {t917). No. 7, 
pp. 886-890). --The author here presents and discusses a basis for detenninlng 
the yield tax on wild woods. This provides for a universal yield tax of arouiicl 
5 per cent on the assumption that the forest pay an equivalent of a propertv 
tax of $8 per $1,000 on full assessment. 

The kiln drying of lumber, H. D. Tiemann {FhUadelpMa and London: J. B, 
lAppineoU Co., 1917, pp. XJ-fdid, pis. figs. 39).— A. practical and theoretical 
treatise, the successive chapters of which deal with the structure and prop- 
erties of wood; common practices in drying; how wood dries, shrinkage warp- 
ing, and case-hardening; the principles of kiln drying; the circulation and me 
method of piling ; special problems in drying ; the improved water spray humid- 
ity regulated dry Min; drying by superheated steam and at pressures other 
than atmospheric; theoretical considerations and calculations, liumiciitv 
evaporation,, 'density, the drying cycle, amount of air and heat required, ther- 
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mal efficiency ; effect of different methods of drying upon the strength and the 
li.ygros<X)piclty of wood: instruments useful in dry Mn work and methods of 
testing wood ; temperatures and humidities for drying various kinds of lumber ; 
and humidity diagram, 

Appeiidef! to the work is a brief discussion of special woods for war uses. 

DISEASES OF PLAMTS. 

Wind-blown rain a factor in disease dissemination, E. C, FAunwETTi® 
(U. 8. Dept Apr., Jmir. Agr. ResearcJi, 10 (1917), No. 12, pp. 639-648, fig. 1).— 
In a contribution from the South Carolina Experiment Station, the author gives 
additional data relating to wind-blown rain as a factor in disease dissemi- 
nation. In a previous publication (E. S. E., 37, p. 49) the results of field 
experiments were described, and in the present paper laboratory investigations 
are reported upon which were found to confirm previous conclusions. 

It wms found that waiter is splashed by a falling drop only when it falls 
upon a film of water, and that it is the water of the film which composes the 
splash drops. The distance of the splash varies according to the size of the 
drop, depth of surface films, elevation and inclination of surface of impact, 
and velocity of the wind, A drop of 0.02 cc. in volume falling 16 ft. upon a 
relatilrely thin film of waiter during a wind of 10 miles an hour, splashed 
water in abundance a distance of 8 ft, or across two rows of cotton, in moder- 
ate quantities as far as 12 ft., and in slight amounts to 16 ft 

In the investigation to determine the dissemination of disease in tlie pres- 
ence of dew and heavy fogs without wind, It was found that drops from leaves, 
which ai’e larger than the average rain drops, failing 12 in. upon a film of 
water will scatter splash drops over an area of 20 to 32 in. in diameter. This 
fact is believed to account readily for the local dissemination of a number of 
diseases. 

Attention is called to the probability that wind-blown rain serves for the 
dissemination of a number of plant disease. 

[Elant, diseases, 1914 to 1916], T. O. Mokbison ([Biefi.] Rpt. Dept Agr. 
Wmli., 2 (1916-16), pp. 91-94 ) • — Eear blight, which has been destructive in 
parts of the State of Washington since 1910, is thought to be controllable, If 
not eradicable. Since 1914 apple mildew has been more threatening than 
previously, Jonatlian being the most seriously affected of the commercial 
varieties. A test with iron sulphid, atomic sulphur, and milled sulphur prac- 
tically controlled the disease and left the fruit buds in apparently good condi- 
tion, though scorching followed the. use of iron sulphid in some localities. 
In tests of dry sulphur, iron sulphid, milled sulphur, and atomic sulphur as 
used against grape mildew , the results from the last three were almost perfect. 

A degree of success was attained in an attempt to combine effectiveness 
with cheapness in the control of aphids and ants (which were supposed to be 
responsible for a large proportion of summer spread of blight), this result 
being obtained by the use of Blackleaf 40 in combination with lime. 

Biologic forms of Puccinia graminis on cereals and grasses, E. C. Staicman 
and F. J, Piemetsel (U. 8. Dept Agr., Jour. Agr. Research, 10 (1917), No. 9, pp. 
429-496, pis. 7).' — In a contribution from the Minnesota Experiment Station, 
the authors give an account of inoculation experiments In cooperation with 
the Bureau of Plant Industry with P. graminis collected from about 30 species 
of grasses in the upper Mississippi Valley, part of the northern Great Plains 
region, and a small area of the Pacific Northwest. 

As a result of the inoculation experiments, a numbar of biologic forms 
were found, which, on tlie basis of their parasitism, may be divided into two 
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groups, the first consisting of ,P. grwminU irUlci, P. §raminis trUid compmti, 
anci gntniinis secalis; the second of }\ graminis avemt, I\ (iraiiimls phlci>> 
prai&isu, and P. gmndms agrostis. For group 1, wheat, cliil) wheat,, rye, and 
Agropyrofi reopens are said to be differential hosts; while foi” group 2, oats, 
PM&um pratense, and AgrosUs spp. serve a similar piirpo.s(\ Barley, rye, and 
Brmnm tectomm have been found infected by all six biologic forms, mid 
oats is reported as being Infected by all but P. graminu trUici compact-'L The 
biologic forms are said to be distinguished from each other morphologically 
as well as parasitically. 

Some notes are given on observations on the overwintering of the iirediniai 
stage on grass hosts, but definite conclusions have not been reached, exceih: 
for P, graminis phleipratensiSf which survived the 'severe winter of 1916-47 
at St, Paul, Minn. 

Some diseases of wheat crops and their treatments, W. J. Spaefokd (Jour. 
Dept. Agr. So. AusL, 20 (1917), No. 7 , pp. 5Sl-~548). — It is stated that of the 
smuts in South Australia, TiUetia tritiei is by far the worst, loose Ksmiit 
(UstUago tritiei) is fairly common (doing but little damage), and flag smut 
iUroogstis tritiei) somewhat reduces the wheat crop. Of other diseases, take- 
all {Ophiol) 0 lm gramims) is becoming increasingly troublesome in many dis- 
tricts, and red rust (Puccinia graminis) does not use the barberry as alter- 
nate host in Australia, being carried over the winter supposedly on some native 
grasses. Mildew (Drgaiphe grmainis) is becoming more or less common in 
wheat fields, where it is thought It may develop into a serious pest under the 
conditions prevalent in this region. ■ 

Some important diseases of truck crops in Florida, 0. D. Sheebakoot 
(Flori-da Sta. Bui 1S9 (1917), pp. 191 - 277 , S8). — ^The author gives descrip- 

tions of the more important diseases affecting different timck crops in Blorida 
and offers suggestions for their control. 

Common diseases of beans and peas, M. T. OooK (New Jerseg Stas. Ctre. 84 
(1917), pp. 2-8, figs. 4). —This is in part a revision of Circular 50, previously 
noted (E. S. B., 35, p. 245). 

Toxic chlorosis of maize, P. Majs:^ (Convpt. Bend. Soe. Biol IFmisJ, 79 
(1916), No. 19, pp. 1059-1066) . — In the course of a study of chlorosis of maize, 
as previously noted (E. S. K., 33, p. 522), the author has found that a form of 
chlorosis different from that caused by a lack of sulphur and of iron can be 
produced experimentally, being due to a sort of intoxication of the plant. On 
the other hand, cell sap from the normal leaves, when deposited on the 
etiolated leaves, causes a return of the normal green color in the cells. This 
curative property of normal juices may disappear for a time under the inliiieiUHj 
of certain atmospheric conditions. This restorative substance is thought to !>e 
elaborated by protoplasmic activity which may produce an internal secretion, 
the function of which is to guard the plant against accidental intoxicatioiia 
and parasitic diseases. 

■ It was found that the addition of lead or of methyl alcohol to a nutritive 
solution which is described, or the removal of zinc therefrom, would cause a 
toxic chlorosis of maize which was relieved by applying to the etiolated cells 
an exudate of normal leaves or an extract of the crushed leaves. The pa.- 
renchymal cells of normal leaves of maize are thought to secrete a substance 
which may prevent the intoxication due to any of several causes, and which 
may prevent also attack by parasitic insects. 

Studies in the mosaic diseases of plants, G. W. Fkexbero (Ann. Missonri 
Bot. Gard., 4 (1917), No. 2, pp. 175 - 232 , pU. 4 )* — Summarizing the evidence 
presented In this paper and by other workers on mosaic diseases, the author 
states that these are not caused by unbalanced inorganic nutrition, inorganic 
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elements being present in about the same proportion in diseased as In healthy 
tissue. Carbodydrates are more abundant in dart green than in light areas. 
Proteins are apparently present more abundantly in the lighter than in the 
darker areas. 

The physiological phase of the disease is thought to be a very important one. 
Preliminary observations appear to show the existence of minimum, optimum, 
and maximum points as regards temperatures favoring the disease, the check 
from unfavorable temperatiii’es suggesting the recovery of the plant. 

The Infective principle is thought to be an enzym different in character from 
that giving the giiaiaciim reaction. Like all colloidal compounds, iochiding 
enssyms, it is greatly absorbed by talc. There is a specificity of reaction between 
the infective principle or mosaic enzym and formaldehyde (if not aldehydes 
in general) which is not observable in case of concentrated antiseptics of other 
kinds. The infectious properties are, however, destroyed by alcohol in concen- 
trations destructive to enzyms, and by temperatures which inactivate enissyins 
or hydrolyze some organic compounds, cooling having no greater effect than is 
exerted, on any chemical compound, including emsyms. The reproduction of the 
mosaic enzym can be accounted for on physiological grounds, but the original 
factors are unknown. 

The above facts and the fact that formaldehyde is one of the first products 
of photosynthesis suggest a basis for the possible explanation of the physiologi- 
cal aspects of mosaic diseases. The continued production of the mosaic enzym 
is considered to be in accordance with the fundamental principles of pathology 
and physiology. 

Further studies of the mosaic disease of tobacco, H. A. All.abi) (17. S. Dept 
Agr,, Jour. Agr. Research, 10 (1917), No. 12, pp. $15->-6S2, pi. continua- 

tion of the author’s studies of the mosaic disease of tobacco (E. S. B., 36, p. 
647), an account is given of an investigation of the susceptibility of tobacco 
plants to infection through the trichomes, resistance to mosaic disease in 
tobacco plants, and the distribution of the virus in inoculated leaves. 

It has been found that the virus of the mosaic disease of tobacco is present 
In the trichomes of the leaves, and the disease may be communicated to 
healthy plants by inoculating the virus into the trichomes alone. The infective 
principle does not readily invade uninjured trichomes or leaf tissues, but in- 
fection readily follows when tlie virus is sprayed upon the leaves and subKSe- 
qiiently rubbed in. Cutting across the midrib at the base of the leaf or sever- 
ing all the larger veins on one or both sides of the midrib did not prevent the 
final dissemination of the virus to other leaves and other portions of the plant. 

Thorough steam sterilization of the soil of the seed bed was found to com- 
pletely destroy any virus which may be present in the soil. Infection from 
diseased material in the soil appears to depend upon injury to some portion of 
the root system. 

Nicotiam glaiiea has been found susceptible to the mosaic disease of to- 
bacco, although visible symptoms of the disease may be very slight The sap 
, of such plants proved highly infectious to healthy plants of N. tabamm. 

As carriers of the disease the author has found that the green peach aphis 
(Myzm per mem) may become active in the greenhouse after feeding upon 
diseased plants, and the large plant louse (Maerosiphum tabaci) is an efficient 
carrier of the infective principle of the disease under field conditions. Bed 
spiders gave negative results, and white dies did not appear actively concerned 
In the transmission of the disease. \ 

The control of tobacco wilt in the j|ue-cured district, W. W. Qaehbb, F. A, 
Wolf, and B. O, Moss (U. B. Dept Agr. Bid. BBt (1917), pp. BO, /Ip. 5).-*Aii 
account l« given of Investigations conducted cooperatively by the North Oaro- 
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llna Experiment Station and tliis Department for the control of the tobacco 
wilt due to Bmterinm solarmceanirrh, TMs disease is widely distributed^ having 
been first reported in North Garolina in 1903 and being known to occur in 
Sumatra, Java, and Japan. 

Experiments liave been carried on to determine whether the wilt can be 
controlled by a chemical or physical treatment of the soil, but without any 
encouraging results. Crop rotation has given satisfactory results, and it is 
recommended that this be practiced, infested land being planted to other crops 
for at least five years. In order to prevent the introduction of the wilt on 
farms not already infested, the authors recommend that seed beds be thoroughly 
sterilized by burning and that care be taken not to allow surface drainage from 
infested farms to reach seed beds or other tobacco lands. 

Winter blight of the tomato, 0, K. Oeton and W. H. McKinney, je. ( Penti ” 
sylvmia Sta. Rpt, 1915, pp, 2S5-2Jf6, pis. 6 ). — According to the authors, winter 
blight of tomatoes has caused considerable damage in certain sections of 
Pennsylvania where this ci’op is grown commercially under glass. The symp- 
toms of the disease are described, the stems, leaves, flowers, and fruits being 
affected. It is said to spread quite rapidly through the greenhouse and seems 
to be carried by soil and insects and to be disseminated by contact. 

Several theories have been advanced as to the cause of the disease, bacteria, 
species of fungi, and nonparasitic causes due to unfavorable soil conditions 
having been considered. Some work is being done on all these theories, and 
a light yehow and an orange-brown organism has been isolated quite con- 
stantly from diseased plants, but all attempts to reproduce the disease by 
inoculating plants with cultures of these organisms have been unsuccessful. 

While the cause of the trouble Is not definitely known, some experiments In 
control have been carried on in which resistant strains were tested and attempts 
made to prevent the disease by combating the white fly and by spraying with 
Bordeaux mixture and other fungicides. Promising results were obtained in 
the test of resistant strains and the white fly control experiments, but spraying 
with fungicides is said to have given negative results. Suggestions for the 
prevention of the disease include tiie selection of healthy plants; sterilization 
of seed ; frequent renewal of seed beds ; proper attention to ventilation, water- 
ing, etc. ; and control of the white fly. 

Common diseases of apples, pears, and quinces, M. T. Cook (Neio Jersey 
Btm. €irc. 80 (1917), pp. 27, figs. 2S). — ^This is a revision of Cirailar 44, pre- 
viously noted (B. S. R., 33, p. 349). 

Common diseases of the peach, plum, and cherry, M. T. Cook (Few Jensey 
8tm. Oirc. 81 (1917), pp. 8-19, figs. 11). — ^This is a revised edition of Cix'ciilar 45, 
previously noted (B. S. E., 33, p. 349). 

Diseases of stone fruits, J, CHiFFnoT (Pomol. Franc., No. 1 (1917), pp. £7- 
It iB stated that among numerous fungus attacks of stone fruits in the 
region of the Rhone Talley very serious damage is done by Bmmms defonnam, 
Gorynmm heyermeJen, MonUia dnerea, and M. tam, particularly the last two • 
named. 

Note on Dr. X SmoMMs paper, A Contribution to our Knowledge of Silver- 
leaf Disease, P. T. Beooks (Ann. Appt Biol., 2 (1916), No. 4, pp. 228, 229).— 
Referring to a discussion of Ms previous communication (B, S. R., 29, p, 847 ) 
appearing in the paper by SmolAk (B. S. R., 34, p. 648), the author emphasizes 
his previous statement that Stermm purpur&im is probably not the only organ- 
ism concerned in the production of silver-leaf disease. 

Barberry diseases in Minnesota, Q. R. Hoesneb (Minn. Sort, 45 (1917), 
No. 6, pp. figs. $}. — Brief description and discussion are given of gray 

or' spur Might, anthracnose, crown gall, and yellow® or curly leaf, which 
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are said to comprise the list of the more important raspberry diseases in Min- 
nesota, 

Grape downy mildew in 1916 at Montpelier, L. Uavaz {Pmg* Agr. et Fit 
(Ed. rEst-’Ccntre), S8 (1917), Wo. 18, pp, 413-415, fig. 1). — A study of the mini- 
bers and the locations of new cases of grape downy mildew of the second and 
third outbreak has shown that such outbreaks arise fronn previous centers of 
mildew attack, that the number of cases decreases with the distance from the 
former center, and that the total number of cases increases greatly with the 
successive outbreaks. The facts as observed and mapxied are thought to explain 
the presence of uoliifected areas along with other areas seriously affected, also 
the relative or exceptional apparent immunity of certain early or late varieties 
which are mentioned. 

Iron in copper sprays for chlorosis, A. DoNNAniEtr (Prog. Agr. et Vit. (Ed. 
FEsPOentre), 37 (1916), No, 34, pp. 176, 177). — The author relates experiences 
claimed to show that the addition of 0.1 per cent iron sulphate to an acid (in 
the case cited, a commercial) copper spray prevents or cures chlorosis in vines 
subject thereto. The iron compound serves also as a fixative for the copper 
in sprays employed for downy miMew^ 

Wood rot of citrus trees, J. A. Stevenson {Porto Rico Dept. Agr. Eo^pi. Sta. 
Oirc. 10 (1917), pp. 10; Spanish ed., pp. 10). — ^A popular description is given of 
wood rot due to the attacks of a number of species of fungi, with suggestions for 
the control of the injury by pruning and protecting the wounds from infection. 

Fungus diseases of coffee, R. Averna-SaccX (Bol. Agr. ISao Paulo], 17. sen, 
1916, Nob. 10, pp. 790-840, figs. 4^; 11, pp. S78-92B, figs. 46). — Descriptive dis- 
cussions are given of cryptogomic diseases of coffee, including Dematophora 
necatrw, Hysterium coffeamini, Peziza (?) coffeicola, Oapnodium drasilieme, 
Pseudo diaporthe coffew, EuryacJiora coffeicola, Scutellum (?) coffeanum, Eutypa 
lutibunda coffeicola, BJiapklospora coffeicola, Didymospimria coffeicola, Splm- 
rella coffeicola, Anthostomella coffew, Lepiosphccria coffeigena, Venturia coffei- 
cola, Oraniella coffeicol..,, Fusarium pallcns, Periconia goldeniana, Macrospori/um 
coffeanum, Gercospora coffeicola, Oleeosporium^ coffeanum, GoUetotrichum 
coffeamm, G. eoffew, G. incamatum, Dendrophoma coffeicola, Phyllosticta 
coffeicola, Bhahdospora eoffew, Hendersonia eoffew, Discosia them, Fusarium 
coffeicola, Gondoihyriuni eoffew, Diplodia coffeicola, Macrophoma eoffew, ScMzo- 
phyllum commmie, Micena (?) sp,, and Physcia integrata sorechiosa. 

Tylenchus acutocaudatus in coffee trees, B. G. de Soitza {Bol. Agr. {Sm 
PamM, 17. ser., 1916, Nm. 9, pp. 726-^736, figs. 7; 11, pp. 87S-S7S, figs. S).— This 
is a brief account of the mode of attack and the serious damage done to 
coffee plants by the nematode T. acutocaudatus, which is found in the roots 
but in none of the aerial portions, 

Wilt or crown-rot disease of carnations caused by Fusarium sp., P. A. van 
deb Bijl {Ann. Appl. Biol., 2 {1916), No. 4 , PP - 267-B91, pis. 4)- — The author, 
giving an account of a disease characterized by a wet stem rot and leaf abnor- 
mality, states that the trouble is due to a Fusax'ium, which is discussed. Ex- 
periments looking to the control of the disease were ineffective In case of 
formalin applied to the soil, but quicklime showed some improvement. Pre- 
ventive measures include rotation and the use of cuttings and of soil known 
to be free from Infection, 

Carnation yellows, G. L. Peltieb (Proc. Amer. Garnation Sac., 25 (IBM), 
pp. 29-35 ). — This is an account, with some discussion, of recent work done on 
carnation yellows, the cause of which remaiiw unknown, although three forms 
are here discussed. . 

Seedlings rarely show yellows, though cuttings propagated from seedling 
plants for two years invariably show that condition, owing ' presumably to 
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infection at tlie cutting !)encli and to an early breaking down of some sort la 
the tissue, whicli later develops into yellows. Overpropagation may also favor 
yellows by lowering the vitality of the cuttings. Of cuttings, layers, and shoots 
taken from apparently healthy seedlings and grafted on stock v/hicli was badly 
diseased, the first two showed little if any indication of yellows, while the 
grafted stock yellowed badly, leaving but little doubt that the disease can be 
coinmiinleated to healthy plants by grafting. 

Some factors influencing the prevalence of Endothia gyrosa, N. B. Stevens 
(Buk Torrey Bot. Chib, {1917), A-o. S, pp. 127-~1U, figs, 5).— In pursuance of 
the work previously noted •with BJ. parasitica (E, S. R., 37, p. 557), the author 
states that the distribution of the American species of Endothia does not coin- 
cide with that of their hosts. The present paper deals with E. gyrosa, said 
to have a much wider range in America than any other species of this genus 
and to be indigenous here with a long history as indicated. It is, however, 
iibundant only in the Southeastern States. 

Inoculation experiments during 1914 and 1915 have shown that this fungus 
can grow- and overwinter beyond the northeastern limits of its present known 
range, and have emphasized the importance of water supply and of the condi- 
tion of the host in relation to the growth of the fungus. It thrives best on 
injured tissue which remains moist for a time, as cut limbs or injured roots. 
The temperature of the Southern States is more favorable to the fungus than 
Is that of the Northern States, the division line between regions of its rarity 
or its abundance being fairly definite, this fact suggesting some significant 
factors other than climate. The chief of these appears to be increased oppor- 
tunity for infection in the Southern States, due to the increase there in num- 
ber and relative importance of its host plants and to the increased opportunity 
for infection due to soil and cultural conditions causing greater erosion and 
consequently more frequent exposure of the roots of Fagus and Quercus to 
injury and infection. 

[Chestnut bark disease], H. Metcale (North, Nut Growers Assoc. Proc., 7 
(1916), pp. lfl-5If ). — It is stated that during the first year or more of its life 
the chestnut (even in the case of sprouts growing from diseased stock) is 
immune to attack by the chestnut bark fungus. No evidence has been obtained, 
however, that the disease is stopping naturally anywhere in its progress, 
which is now very widespread. Cutting out aft'ected parts of trees which have 
been attacked is effective but too expensive to be profit«a!)le. No immune native 
trees have been found, but some Asiatic chestnuts appear to be more or less 
resistant 

[Diseases of the English walnut], S. M. McMubban (Worth. Nut Qrowers 
Assoc. Proc., 7* (1916), pp. 67--79). — ^In this discussion, which also referred to 
the so-called winterkilling and to other more or less obscure troubles of walnut 
trees, it was stated that walnut blight has been found at a number of points 
in New Jersey, Delaware, and Pennsylvania, leading to the view thal: the 
disease has been present in this section for a long time. It is apparently less 
actively pathogenic here than in California (where sprajuiig has not provc'^i 
economical), but It is thought that selective breeding for resistant fornus will 
prove to be the most effective measure looking to its control. 

Observations on some diseases of plantation rubber in Malaya, F. T. 
Beooks (Aw. Appl. Biol, 2 (1916), No. 4 , pp . 209-227, pis. This is an ac- 
count of observations on diseases of plantation rubber during 1914, some of 
which have already been published (E. S. R., 34, pp. 57, 448). The several 
sections' of this article deal with Pomes lignosus, Polyporm rugulosm, Bphmros- 
Mhe repms, 'Hym^nocTimte Ustidim zmata, BotryoMpMia theobromw, 
bark diseases, burs, thread blight associated with CyphelU hmem and perhaps 
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other fungi, Phffllosticta rmnicola, Glceosporiiim alborulmm.^ a species of 
Cephal euros, and two or more of Loranthus. 

Diseases of Hevea hrasiliensis, G. Betce {Dept Agr. Ceylon BuL 29 (19M), 
pp. JO) --This bulletin gives the principal facts regarding diseases of Hevea, 
iijciiiding Pomes lignosm (F, scmitostus) ^ brown root disease (Egmcmehwte 
3 '>ink disease (GorticAum sahnonicolor) y Dlplodia disease and clieback 
(Botryodiplodia iheobromw) y and the four diseases caused by Phytophthora 
fa'beriy stem canker, abnormal leaf fall, pod disease, and bark rot of the tapping 
surface, 

A nursery blight of cedars, G, G. Haj-in, O. Haetlky, and R. G. Pieeoe ( {7. B. 
Dept. Agr.y Jour. Agr. Researcliy 10 (1917), No. 10, pp. 53S-540, pis. S).— The 
authors give a description of a disease of hitherto unknown origin which has for 
several years been known to cause great losses to growers of cedars in a num- 
ber of nurseries. The disease is believed to attack primarily young plants, 
trees over four years old being seldom affected under nursery conditions. 

A species of Phoma has been isolated from infected plants, and the parasitism 
of the fungus has been proved on two and three year old plants of six species of 
Juniperus, three species of Thuja, and one species of Onpressus. 

Spraying with commercial lime-sulphur solution and Bordeaux mixture has 
given little indication of their availability for the control of the disease. 

White pine blister rust, IT. W. Bane (Ann. Bpt Btate Porester Mum., 1$ 
(1916), pp. 15-19). — It is stated that infection with white pine blister rust on 
Ribes was general over most of the State, indicating the spread during 1916 of 
the disease in the summer spore stage on currants and gooseberries. A light 
infection appeared on pine, but this was confined to foreign stock (probably 
diseased when planted) or to native pines which had stood near currants or 
gooseberries for many years. The progress on pine has been slow’^ and the actual 
loss from this cause very slight 
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The moose book, S. Merrill (New York: M. P. Dutton d Co. 119161, pp. 
XII+S66, pis. 25, figs. 52). — ^TMs popular work deals fi,rst wutli the American 
moose (pp. 1-268) and then with the Old World elk (pp. 269-355.) 

Trapping moles and utilising their skins, with especial reference to the 
Pacific coast States, T, H. Scheffer (U. B. Dept. Agr., B'armers^ Bnl. SS2 
(1917), pp. IS, figs. 11). — An account of the best methods of trapping moles in 
the Pacific coast States, but, with modifications, applicable to all localities where 
moles are found. 

The pack rat as an enemy of natural reproduction on the Angeles Jffational 
Forest, E. N. Munns (Jour. Forestry, 15 (1917), No. 4, pp. 417-4^8). — Neotoma 
fuscipes niohajenMs is said to be destructive to Jeffrey pine (Pinm jejfreyi) 
by girdling the main stems of the trees. 

Holden^s new book on birds, G. H. Holden (Neiv York: Author, 1917, pp. 
ISS, figs. 28). —A small handbook dealing with the food, care, breeding, dis- 
eases, and treatment of house birds. 

Birds worth knowing, N. Blanghan (Garden City, N. Y.: Doubleday, Page 
S Co., 1917, pp. XII+^57, pis. 4S).—A popular account. 

The bird study book, T. G. Pearson (Garden City, N. Y.: Doubleday, Page 
d Co., 1917, pp. Xy-f^58, pis. 17, figs. 26).— A popular work. 

How to attract birds in the Middle Atlantic States, W. L. McAtee (U. '8. 
Dept Agr., Farmers^ But 844 (1917), pp. 15, figs. 11).— This is the third of a 
series of publications (E. S. E., 36, p. 151) which describe the best methods of 
' 37450*^—18 5 
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attracting birds about homes 3,0 the various parts ot the United States, especially 
by providing a food supply and other accessories about tlie hoiiiesteacL 

The natural enemies of birds^ B. K. F<>uliU^sII {Mass, Bd. Agr,, .fhxriL IHol 
Bui S pp, 5S, pis, 7, figs. 6). — is a (Hscussioii ol; the more iiuportani. 

natural enemies of birds, particularly in Massaclm setts. 

Insect pests in the West Indies in 1916 (Agr. News I Bar ha das], 16 (i.9i7), 
Wo, S92, pp. 13S, I$9). — This consists of brief notes 0 x 1 tlu': iu(>r<^ iruportajit In- 
sects of the year. 

A natwalist in Borneo, E. W. C. Shelvoud, edited by IT B, Poui.ton {Lon- 
Hon: T. Fisher Umoin, Ltd,, 1916, pp. XXVHA-SSl, pU\ 32). — This work In- 
cludes observations of insects of econoinic iniportance. 

How to detect outbreaks of insects and save the grain crops, W. K. W.\lton 
(U. (Sk Dept. Agr., Farmers* Bui. 835 {1917), pp. fJh figs. 15). — This po|)uia.r ac- 
count deals with the Hessian fly, chinch bug, army worm, ciii;\\'Oi'in?c grass- 
hoppers, white grubs, billbugs, corn root a])his, wireworms, etc. 

Some common garden insects, J. Tiioop and P. W. Mason {InManu Bki. Circ. 
64 {1917), pp. 15, figs. 9). — A popular summary of information. 

Control of some garden insects, L. B. Smith (A^irginm Truck SUi. But. 23 
(1917), pp. 489-506, figs. 9). — A summary of control measures Tor some of ilio 
more common insects attaching vegetables. 

Entomological notes, B. C. Btuit (Fpt Cmmpoj^e llndia} Agr. 8t(k, 19 1 (I pp. 
$5-41). — These notes consist of records kept during the cotton- growing sofisoii 
of various bollworms attacking cotton and bhindi. A table is given sliowlng 
the relative numbers of Farias fahia and F. imulana and the lUiogfis para-Site, 
Notes on other cotton pests ax'e included. 

Insects attacking cotton and their enemies, F. Iglesias {Bol. Agr. [Sao 
Paulo}, 17. ser., No. 12 (1916), pp. 968-998, figs. 85). — A siinuiiariKed account Ik 
given of the more important insects attacking cotton in Brazil and tlieir nat- 
ural enemies, particularly Omteroeereodes gossypii, a weevil which attacks tlm 
rootstalks previously described by Fierce (E. S. E., 32, p. 658), and the cotton 
leaf worm. 

Insects attacking hemp, P. Noel (Bui. Lab. Regional Ent. Agr. No, 

1 (1917), pp. 11, 12; ahs. m Rev. Appl. FnL, Ser. A, 5 (1917), No. 4 , p. 159).— 
A list is given of hemp Insects. 

Insect enemies of maisse, P. Noel (Bui. Lab. Rfigiomil Ent. Agr. No. 

1 (1917), pp. 6-10; abs. U Rev. Appl Ent., Bcr. A, 5 (1917), No. 4, p. 159). 

A list is given of the insect enemies of corn. 

The behavior of some soil insects in gradients of evaporating x)ower of air, 
carbon dioxid, and ammonia, O. 0. Hamilton (Biol Bui, jUar. Biol Lab. 
Woods Sole, $2 (1917), No. $, pp. 159-182, figs. 5). — This is a report of sUidleM 
made with a view to determining the behavior of some soil Insects in eva|)ora- 
tion, carbon dioxid, and ammonia gradients under experiineiitfii conchtfiurs. 

Arsenical residues after spraying, W. O. O’Kane, C. H. Hadtey, .ib., and 
W, A. Osgood (Neto Manipshire Eta. Bui 18$ (1917), pp. 62, figs. 14).— Tim re- 
sults of investigations from 1912 to 1916 are here re:i)orted. Data, on the 
amounts of arsenical remaining on fruit and vegetables after spraying with 
arsenate of lead are followed by a discussion of the toxic standards and the 
possible danger of human poisoning, the results of feeding lead arsenate am! 
white arsenic to guinea pigs, and the effect of the drip from sprayed trees on 
calves, sheep, and poultry. 

On apples from 10 trees picked at intervals ranging from 5 to 90 clays after 
spraying the residues were as follows: Carefully picked fruit 0.08 tO' 0.77 
picked in the ordinary way, 0.02 to 0.5 mg,; picked with, cotton gloves, 0.1 to 
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0.21 m&; picked witii cotton gloves and wiped, 0.08 to 0.18 mg. Ealn and 
weather had consicleralile influence; w’^hen picked in the ordinary manner tlie 
residue per fruit decreased 75 per cent when fruit remained 75 to 01 days on 
tlie trees as compared with fruit picked 3 to 5 days after spraying. Four 
tug. of ASaOa was found to he the maximum amount that will a,dliere to the 
fruit With small fruits and vegetables picked before and after rains the 
amount of residue recovered ranged as follows: Strawberries from S.6 to B4,2 
mg. per quart, currants from 6.8 to 10.2 mg. per quart, blackberries from 3.8 to 
11.2 mg. per quart, cabbage from 43.5 to 51.4 mg. per head and lettuce from 1.6 
to 10.6 Dig. per head, the outer leaves being included. 

It is pointed out that the standard medicinal dose of arsenic (AssOa) is from 
3 to 5 mg, and the dangerous dose, 60 to 120 mg. Cooperative experiments car- 
ried out at the University of Chicago have shown lead arsenate to be somewhat 
soluble in liuuian gastric juice, but probably less so than white arsenic (AsaO®). 

The results of feeding lead arsenate and white arsenic to guinea pigs are 
reported. 

The evidence pre^sented indicates that under ordinary conditions no apples 
will reach the consumer carrying such amounts of lead arsenate per fruit as will 
cause fatal poisoning in a healthy human adult. Strawberries should not be 
directly sprayed with lead arsenate after they have fully formed, nor should 
blackberries after they have formed, and currants if so sprayed should be 
washed. With cabbage and lettuce ready for market arsenate of lead should 
not be applied except sparingly, and in that event the outer leaves should be 
removed and the heads washed. 

In experiments to test the effect of the drip from sprayed trees on live stock 
it was found that average drip from trees amounted to 11.2 per cent where the 
spray material was applied with reasonable care. Calves were confined to plats 
of grass carrying spray material directly applied at concentrations of 3, 6, 
and 10 lbs. of lead arsenate paste to 50 gal. of water. Calves pastured on 7 
successive plats sprayed at the rate of 3 lbs. to 50 gal. of water were not seri- 
ously poisoned but failed to gain weight and showed some minor effects. 
Those pastured on grass sprayed at concentrations of 6 : 50 developed definite 
symptoms of serious poisoning, but when removed to grass containing no 
poison they fully recovered. Two calves pastured on grass carrying concentra- 
tions of 10 : 50 developed serious poisoning and one died, but the other recovered 
when removed to grass’ containing no poison. 

Sheep were pastured on grass containing similar amounts of lead arsenate. 
Those which consumed grass on 10 successive plats carrying arsenate of lead at 
concentrations of 3 : 50 gave no evidence of serious poisoning ; those which con- 
sumed grass on the 6 : 50 plats developed serious symptoms but fully recovered 
on removal to unsprayed grass; those on the 10:50 plats gave evidence of 
serious poisoning, one dying, but another recovering after removal to grass 
free from poison. Sheep pastured within a pen beneath sprayed trees showed 
no evidence of serious poisoning -when the spray material was used at the rate 
of 3 : 50 or 6 : 50, Oven though large amounts of spray were applied, but when 
the application was at the rate of 10 : 50 they showed definite symptoms but 
recovered. 

Hens and young chicks confined in pens and pastured on gi'ass carrying 
arsenate of lead at concentrations of 3, 6 , and 10 lbs. to 50 gal. of water devel- 
oped no symptoms of serious poisoning, although fed on 10 successive plats 
within a period of 56 days. 

Quassia extract as a contact insecticide, N. E. McIndoo and A. F. Sieviaes 
(U. S. Dept Agn, Jour. Apr. Me$eardk, 10 (iW7), 10, pp. 497-5S1, figs. 5),— 



56 


E3LPEEIMBNT STATION EECOIilX 


rVoL 38 


FoHowiiig a Mstoiical review of the literature dealing witli quassia and qiiassliii, 
and witli quassia extract as an insecticide, the authors report iiwostigatloiis 
conclncterl with a view to deteriolning (1) the efllcioney of various extracts ot 
quassia wood, and (2) the pharmacological effects of these extr:icts upon 
Insects. 

*‘Tlie exhalations alone from the qnassiin powder killcil aphids, but tlie 
exiuilatloiis from quassia chips, quassia powder, and those from si,)1utions coji- 
taiiiiiag qnassliii extract and quassia extract were ineffe<!tive. Quassia powder 
dusted upon insects is ineffective, while qnassiin powder is quite effective, iiidl- 
eating that the exhalations pass into the respiratory sy.stem and that they then 
affect tlie nervous system. The minutest particles of either powder sire 
cientiy small to pass into the spiracles, but they do not cause death l)y closing 
the entrances of the traclieje. 

“ Quassia and quassiin spray solutions, not coiita'inixig soap, kill aphids when 
applied sufficiently strong. By the process of elimination it is concluded tliat 
death occurs as a result of some of the fine spray being breathed into the 
respiratory system while the aphids are being sprayed. The greater effective- 
ness of solutions containing soap is due to the weaker surface tension of such 
solutions, which pass freely through the spiracles and finally reach the nervous 
tissue, where they kill by slowly affecting the nerve cells.*’ 

It wms found that unlike nicotin, which acts quickly and causes pronounced 
symptoms, quassliii acts very slowly and causes but few synaptoms and these 
are never pronounced. It is concluded that omng to the poor insecticidal 
properties of qnassiin, quassia extract can never become a general insecticide 
for all aphids. Although the amount of extract to be used can be sufliciGntly 
increased so that the spray solution will perhaps be efficient on any paidicular 
aphid, in most cases the expense will prohibit its use. The most effecUve 
formula used was prepared by soaking 22 lbs. of quassia chips in 100 gal. of fisih 
oil solution (1.6 lbs. of soap to 100 gal. of water) for 24 hours. 

A list of 48 references to the literature is included. 

How to test fox’ the presence of nicotin on sprayed plants, V, I. Safro 
(Jo«f. Bcon>. Eyhi.f 10 {1911), No. 5, pp. 4^9-461 ). — The test recommended by 
the author is made by thoroughly rinsing a number of sprayed loaves with a 
minimum amount of distilled water, then filtering, and acidulating the filtrate 
with a few drops of hydrochloric acid. If a precipitate is formed at this point 
the filtration should be repeated and to the resulting filtrate several drops of 1 
per cent silicotungstic acid should be added, when a white cloud will denote 
the presence of nicotin. 

This test has been applied successfully to aqueous solutions of * free ’ riieo- 
tin, nicotin sulphate .solutions, nicotin soap solutions, nicotin-arseiiate of lead, 
and nicotin Bordeaux. It has not been found effective in testing incotlii 
llme-suIphur, as the presence of colloidal sulphur derived from the polysiilphlds 
seems to interfere with the test.” 

Buies and regulations for carrying out' the provisions of the Insecticide 
Act of 1910 (U. Dept Agr., Office Bee, Circ, $4, 2. rev. (1917), pp. 1,5).-— 
The text of the Insecticide Act of 1910 (B. S. R., 24, p. SOI) ami the rules 
and regulations, as amended to August 3, 1917, are here given, 

Goiiiphus parvidens, a new species of dragon fly from Maryland, Bebtha 
P, CiTBRiE (Proc. U. 8 . Nat. Mm., 5 $ (1911), pp. 22S-226, pis. 2). 

An asymmetrical bird louse found on three different species of troupials, 
J. H. Paine (Proc. U. 8. Nat. Mus., SS (1911), pp. 2S1, 2S2, pi. 1). 

The European earwig and its control, D. W. Jones {V. 8. Dept Agr. Bul 
5$6 (1917), pp. 12, figs. S).— This is a report of investigations made of FcrflmU 
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aurimlaria at Newportj E, I., dtiring the summer and fall of 1915 and the 
entire season of 1916. A brief account of this pest by Glaser has previously 
been noted (IQ. S. B., 32, p. 247). This earwig, first noted at Newport in 1911, 
where it is supposed to have been introduced on nursery stock from Europe, 
has increased so rapidly as to become a serious pest and cause rniicli annoy- 
ance. By 1916 about 10 square miles had become heavily infested, and many 
new small colonies were found outside of this area. Mention is also made 
of a smaller colony reported from Seattle, Wash., in 1915, which had in- 
creased rapidly. Although found all over Europe, it seldom oi^ciirs there in 
great numbers. 

Eggs have been observed to be deposited in the ground in November and 
December to the riiiniber of 50 to 90. The young earwigs, or larvse, may be 
found in the ground or at night on the soil surface about Mn,y 5. They feed on 
very tender green shoots, such as clover and grass, and possibly portions of 
grass roots. Later they feed extensively on green shoots, such as Lima beans 
or dahlia plants. When the dahlia buds begin to appear and the blossoms of 
sweet wiiilam and early roses plentiful, they are damaged by the young ear- 
wigs, which feed on the bases of the petals and stamens. After passing 
through four larval stages they become adult about July 18. The adults teed 
almost entirely on the petals and stamens of flowers, although many other 
kinds of food, such as clover, grass, and terminal buds of chrysanthemums arid 
other fall flowers are eaten. They also kill and eat certain unprotected, 
sluggish larvm, dead flies, and the dead or dying of their own species. In late 
summer the adults congregate in large numbers in crevices or behind vines 
near a good food supply. The males seldom live over winter, but the females 
hibernate successfully in the ground from 2 to 8 in. below the surface. In 
1916 they emerged from hibernation quarters the last week in April. 

The most important natural enemy appears to be the nematode Filaria 
loomtWf which caused the death of approximately 10 per cent of the larvse 
kept under close observation in the laboratory. Insecticidal and trapping 
control work here reported led to the recommendation that from May 15 to 
Juno 15 poisoned bread bait be broadcasted over the lawns and gardens just 
before dark, followed by one or more additional applications at intervals of 
three or four nights and that plants which show signs of having been eaten 
be sprayed with arsenate of lead, 6 lbs. to 50 gal. of water. After July 1, when 
necessary, a contact spray should be applied at night, covering the insects well 
as they crawl over the grass and plants and repeated every three nights until 
the miinbers are sufficiently reduced. As a supplement the injection of con- 
tact sprays into cracks and crevices where earwigs commonly hide through 
the day should be made every other day. The author recommends that traps 
be placed every 10 or 12 ft. along borders or near vines and the earwigs re- 
moved therefrom each day by shaking the excelsior over a pall of kerosene 
and water. 

Preliminary trials with the cacao thrips fungus {Agr. News [EarDados], 
16 (1917)^ Wo. S89, p. 94). — A brief statement of the parasitism of thrips by 
Sporotrichum globuUfemm. 

Injury by tarnished plant bugs to the vine, L. Fulmek {Msclir. Fflanzm- 
hranh., 26 {1916), Wo. 6 - 7 , pp, S2S-S29, figs. 7 ). — ^This paper deals with Lgg^^s 
spinolm, which was the source of great injury to the vine at San Michele, 
south Tyrol, and at Ligist, Steiermark, and L. pratemis at KrottendoiT. 

Report on further investigations on the capsids which attack apples, 
J, 0. P. Petee and P. E. Pethebbridge (Jour. Bd. Agr. ILondonJ, 24 (1917), 
Wo. 1, pp, SS'-JfJf, pi, i).— BMrther investigations (E, S. E., 35, p. 464) show that 
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Eicotiiij even wliea titgiily diliitedj is fatal to and tbe best insecticide for use 
in combating capsid bugs wMcb isijui’e apples in England, of wliicli tlie giT.en 
bug (Ple^noeoris rugieoUis) is the most important. It Is pointed out that nicotlii 
may be applied in conjunction witli soap, lime-siilpbur, or Borc'kMux:. 

Miscible oil v, fisb-oil soap sprays for tlie control of Florida aleyrodids, K 
A. Back and S. S. Cbossman (Jour. Boon. Bnt., 10 (1917), No. 5, pp. 4§3-Ji5S).— 
The spraying investigations here reported show miscible oil sprays to have a 
very practical advantage over fish-oil soap sprays. The importnnee of spray- 
ing citrus groves while the average number of aleyrodids per leaf is still siiKili 
is empliasiaed. 

Control work with phylloxera in Teramo from 1901 to 1916, B. G-rassi 
(Bol. Min. Agr. e Indus., Com. ed. Lavoro IRomeJ, Ser. B, 15 (1916), II, No. 
9-12, pp. 69-1S5, pis. S, figs. 11). — detailed report of control work. 

The secondary host of Myzus cerasi, W, A. Boss (Canad. Wnt.^ 10 (1917), 
No. 12, p. 434 ). — The author’s observations have led to the conclusion tliat 
Y. eera-si is partially monophagous and partially migratory. 

“Apterous forms reside throughout the season on the primary host (cherry), 
and in addition alatse produced during the summer migrate to and establish 
colonies on a secondary host In Ontario, according to our observations, the 
favorite alternate host is wild peppergrass, Lopidnim apetaUm. We have made 
several collections of M. eerasi from this weed and in migratory tests we have 
repeatedly been successful in transferring the louse from the cherry to the 
wild peppergrass. No doubt other crucifers serve as summer hosts. In our 
insectary experiments we have succeeded in establishing colonies of If. eerasi 
on Oapsella hursa-pastoris, Brassica arvensis, and Erysimum cheiranthoides, 
but so far these results have not been verified in the field.’’ 

The gipsy moth and the brown-tail moth and their control, A. F. Bit, mess 
(U. B. Dept. Agr., Farmers^ But 845 (1917), pp. 28, figs. 14 ). — A popular sum- 
mary of information dealing with the present status of these pests {iiid control 
measures. 

The velvet bean caterpillar, J. O. Hutson (Agr. Netos [Barbados], 16 
(1917), No. 880, p. — This noctuid (Anticarsia gemmiatilis), an account of 
which by Watson has been previously noted (E. S, K., 36, p. 459), is said to 
be the commonest of the leaf -eating caterpillars attacking several leguminous 
plants used generally throughout the West Indies m cover crops. 

The cocomat-tree caterpillar (Brassolis isthmia) of Banama, L, II. Bunn 
(Pfoc, Med, Assoc. Isthmian Canal Zone, 9 (1916), pt 1, pp. $2-48, pis. S; Jour, 
FJcoiti. Ent, 10 (1917), No. 5, pp. 475-488, pU. This lepi dopier aii Is said to 
be the most destructive insect enemy of the coconut tree {Cocos mwifera) in 
Panama. The caterpillars form long bag-shaped nests of the leaflets by fasten- 
ing the ends together and spinning a silken lining on the inner side. Tiiey live 
In great numbers in these nests and feed upon the leaves, the average nest coxi- 
taining about 400 caterpillars, though as many as '2,000 may occur, TJ'ie 
author’s observations of the pests were made of the two annual generations 
for a period of two years. 

The eggs are deposited during May and June and again the latter part of 
October, the whole of November, and the early part of December. They are 
deposited largely in masses of from 150 to 300 eggs on the lower side of the 
leaves or on the trunk of the coconut trees, but numbers are also found on 
buildings or other sheltered places. The incubation of the egg reciiiires a 
period of from 25 to 30 days, the development of the larv® about 4 montijus, and 
the transformation of the pupa from 14 to 17 days. They may be kept under 
complete control by removing the nests. 
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An account of tMs pest by i^chuita has previously been noted (B. S. K., 21^ 
p 561). 

The banana iiiotli (Hotarelia [Hacoleia] octasenia) and its control^ S« 
Leefm,xVns (Dept. Landb,, Nijv. en Handel IDutch Eant Indies}, Meded. Lab* 
Idmiiemeiek'tcn, No. 23 (1916), pp. 2S, pis. 5 ). — This report of iovestigatioos bf 
the banona laoth deals partlciiUirly with its biolog’y and control measures. 

The cranberry girdler (Crambiis iiortuellus), H. B. Sgammeix (U. S. Bept. 
Agr. Bui. 55 (;/.9i7), pp. 20, pis. 7). — This is a report of biologic investigations 
of 0. hortiicllus and means for il,s control made in New Jersey tlirougliout a 
period of nearly four years. 

This crambld, originally described from Europe, occurs throughout the United 
States, Elurope, and Canada, not being confined to cranberry-growing sections. 
It is very abundant in tlie cranberry-growing districts of Massachusetts and 
New Jersey and in the latter State especially the majority of the bogs show 
more or less injury by it. That it has not become a serious cranberry pest in 
Wisconsin is tbonght to he due to the fact that the bog floors are kept wetter 
than those in ejistern cranberry States. 

Its injury, which commences in early .Tune and continues throughout the 
summer and fall until about mid-October, is caused by eating through the 
bark of tlie runners into the wood, often to such an extent that the runner is 
completely severed. The lessened vitality of such vines is evidenced by the 
foliage, which in September and October becomes fiery red or brown. Large 
quantities of the leaves drop off and the few which remain on completely 
girdled vines become dry and drop during the winter, leaving areas of dead 
vines, often as large as one-half acre, denuded of foliage. 

Under dry bog conditions moths appeared from May 11 to June 18 ; when the 
winter flowage was removed on April 10 the moths began flying June 7, and 
when withdrawn on May 10, the adults were first noticed from June 10 to July 
8. The eggs are so minute that it is impossible to find them under natural bog 
conditions. In rearing cages as many as 103 eggs were deposited in a single 
day, 243 being the greatest number laid by a single female, though Felt records 
as many as 700 (E. S. B., 6, p. 62). The incubation period of the egg varied 
from 6 days in August to IS days in June. 

G. lioriuellus is one of the species of Crambinoe which defy all attempts to 
rear the larvfe, as previously noted by Ainslie (B. S. E., 35, p. 659), but the 
investigations demonstrated beyond doubt that there is only one generation 
annually In New Jersey. It was found that in New Jersey some larv® form 
cocoons in late September and the majority in early October. Larvie in cocoons 
are able successfully to withstand the usual wijiter flowage applied in Decem- 
ber and held until the following April or May. Some few are able to with- 
stand a flrnvage lasting until July, although an infestation is always greatly 
reduced by such late holding. The cocoon is not impervious to water and 
becomes filled with water about 3 days after submergence. Pupation occurs 
after the removal of the winter flowage and is dependent upon the time of this 
removal. On dry bogs it may occur in late April or May and on winter-flowed 
bogs it may be retarded by late holding of tlie flowage until July. After pupa- 
tion has occurred the bogs may be reflowed for several days without effecting 
the death of the pupa. On one occasion a pupa in its cocoon was found alive 
on the bog after submergence for between 5 and 6 days. Records show that 
the pupal stage lasts 21 days on the average. 

But few parasites attack the cranberry girdler, only two species of ichneu- 
monids having been secured. Remedial measures mentioned Include spraying, 
repellents, burning, trap lights, late holding of winter flowage, fall flooding, 
spring flooding, and sanding. Fall flooding immediately after picking the 
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crop, wlien tliis operation can be completed in time to apply the water before the 
last of September, lias been found to be tlie most effective control ixieasBre. 
Tills treatment is effective in that it comes before tlie worms hav€^ spun their 
cocoons, anil a reflow lasting not more than a week is imdonbtedly of siilHeieiit 
diirjition to Mil all naked girdler larvsB, 

“ If tlie berries can not be removed from tlie vines in time to permit fall 
Hooding before tlie last of September, or if the water su.pply is iasufltclent, the 
next best method of control is to hold the winter flowage over the vines until 
July 20, thereby loshig one crop of berries, but gaining a clean bog and tlie 
possibility of tiaving a crop twi'ce the normal in quantity the following year. 
In the event that tlie foregoing remedies can not be employed, recourse may be 
had to sanding and better cultural methods.’' 

A list of 12 references to the literature is appended. 

A little-known ciitwoimi,, Euxoa excellens, A. Gibson { Camid . F / nt ., 4 $ 
(J9J7), No, 12, pp. — ^A contribution to the knowledge of this ciitworni, 

which III the Frovinco of British Columbia has been abundant enough In certain 
years to effect important danaage to vegetables of several kinds. 

Apple and thorn skeletonizer (Hemerophila pariana), E. F. PklT' {Jour, 
Scon. Ent,, M {1917), No, J, p. 50 %), — ^This ypoiiomeutid is said to have become 
well established at Irvington, N. Y., ranging east to White Plains, and south to 
Scarsdale, and is reported as being present for a mile or two on the west bank 
of the Hudson. The caterpillar skeletonizes the upper surface of the leaf, 
usually drawing in a variable strip on each side about 0.5 in. wide and spin- 
ning a light web near the center of the leaf. Its work may fje distinguished 
from that of the fall web worm by the absence of tlie enveloping web inclosing 
one or more leaves. The caterpillars are said to be easily destroyed by 
arsenicals as they feed upon the upper surface of the leaf. 

Motes on the life history of Marmara elotella, a lepidopterous sap feeder 
in apple twig's, S. G. Vinal {Jour, Econ, Ent,, 10 {1917), No, 5, pp, 4SS-496, 
fig. I), — The life history studies here reported relate to a tineid {M, elotella) 
which forims serpentine mines in the bark of apple twigs and is prevalent at 
various points tlirouglioiit Massachusetts. Its tunnels do not penetrat’.cj i!«je|) 
enough to injure the cambium and therefore it is of little economic importaiicjo. 
Similar mines thought to tie caused by different species were observed by the 
author on poplar, ash, and pine. 

An infestation of potatoes by a midge, Koith M. Fatom (Jour, Eeon, Ent,, 
10 (1917), No, 5, pp, 4^1^* 4^3, pi, i).— The mining of potn,to iulfers at Eoxle, 
Me., in 1013, by a chironorald of the genus Oamptocladius is recorded. 

An improved method of rearing tabanid larvm, W. Mabcmtano {Jour, Eeou, 
Ent, 10 (1917), No, 5, pp, 469-^47%), — ^The author has found that tlie larvm of 
a number of species of Tabanidse, and probably of most of them, do not raxed 
earth or sand for their developmetit They can be kept very conveniently In, 
test tubes laid out with a rolled-up sheet of filter paper somewhat less limn ilie 
length of the test tube and filled with water to about 0.5 to 1 in. high, whieli is 
sufficient to keep the filter paper moist for a number of days. Meat proved to 
be an excellent substitute for earthworms as food. 

The house fly, L. O. How Aim and K. H. Hutchison {U, S, Depl Agr,, Farm- 
ers' Bui, 851 (i.9i7), pp, %S, figs, 15).— -This publication, which replaces Farmers’ 
Bulletin 679, previously noted (B, S. R., 33, p. 455), gives a summary of In- 
formation on the house fly, particularly as based upon recent investigations of 
the Bureau of Entomology (E. S. R., 33, p. 455; 34, p. 654). 

Fly traps for camps, hospital precincts, and trench areas, A. 'Balfour 
{Jour, Boy, Army Med, Corps, 27 (1916), No, i, pp. 61-^7%,^ Jigs, P).— Tills dis- 
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cusslon Includes photographs of fly traps and a design for a fly trap for use in 
camp. 

Hibernation of tlie lioiise fly in. Minnesota, G. W. Howard {Jonr, Ecm. Ent., 
10 il9J7), Wo. 5, pp. 46Jf~-468 ). — ^The observations here reported sliow that the 
temperature of Minnesota winters is not favorable to the overwlotering of the 
house fly in any except the adult stage, and in that stage only in places where 
there is a sufficiently Mgli temperature and where food conditions are favor- 
able. A list of 13 references to the literature on the subject is included. 

Key to the subfamilies of Antliomyidge, J. li. Malloch (Canail. Jf9 

(1917), No. 12, pp. 406-408). — Subfamily keys are presented for both males and 
females. 

The food of Drosophila melanogaster, X P. BAmfEicaGi® (Froc. A^at Acad. 
8ci., S (1917), No. 2, pp. 122-126). — The author’s experiments show^ that yeast 
is the food of Drosophila larvae. “ The insect depends upon these cells for its 
proteins and has no greater synthetic power than is common to higher animals. 
Adult flies do not require proteins but survive for a much longer period on sugar 
agar than upon yeast agar. This difference between the nutritional require- 
ments of larva and adult is probably due to the rapid growth in the former 
which requires proteins and leads to fatal changes in their absence.” 

The genus Calosonia, including studies on seasonal histories, habits, and 
economic importance of American species north of Mexico and of several 
introduced species, A. P. Burgess and 0. W. Collins (U. S. Dept. Agr. Bui. 
417 {1917), pp. 124, 19, figs. 5). — ^The first part of this bulletin (pp. 1-16) 

gives a brief history of the genus Calosoma, a general seasonal history of 
species of the genus, the number of generations, food habits of adults and larvse, 
the economic importance of the species of Calosoma, limits on the increase of 
the species, briefly describes an experiment to determine the climbing habits 
of Calosoma larvje, gives a brief account of their natural enemies, and records 
methods of shipping and rearing Calosoma beetles. 

The remainder of the bulletin (pp. 16-124), which relates to their classifica- 
tion, gives tables for determining adults and larvfe, describes 38 .species of the 
genus, summarisces the present status of knowdedge of their biology, and in- 
cludes technical descriptions of their immature stages, so far as known, and a 
chronological bibliography for most of the species. 

Scientific note on beetles causing damage to cotton in Yuma Valley, Ariz,, 
E, A. McGeegoii {Jour. Boon. But, 10 {1917), No. 5, p. 504)* — The loss of about 
500 acres of cotton, replanted twice, on newly cleared land is said to have been 
clue to Myoehrous longulus. Investigations have shown that arrow weed 
{Fluclieii sericea), which was abundant on the land the previous year, is prob- 
ably the native host plant of this beetle, and that when the land wms cleared 
they turned their attention to cotton. 

A clerid larva predacious on codling moth larvse, II, D. B. Mbreill {Jour. 
Boon. Bnt., 10 {1917), No. 5, pp. 461-464 )* — A. record of further observations 
(E. S. E., 31, p. 353) of this predacious beetle {Oyrnatoilera wtMops) in New 
Mexico. 

The asparagus beetles and their control, F, H. Chittenden (U, S. Dept. 
Agr., Farmers^ Bui. 8S7 {1917), pp. IS, figs. 9). — A revision of Bureau of En- 
tomology Circular 102, previously noted (E. S. E., 20, p. 59), 

Some weevils of the genus Diaprepes in the West Indies, J. C. Hutson 
(Agr. Netvs IBarhadosJ, 16 {1917), No. Sd5, p. 186). — Those notes are based 
upon identifications of West Indies collections by W. I). Pierce. See also a 
previous note (B. S. E., 33, p. 360), 

The tobacco beetle and how to prevent 'damage by it, G. A. Eunner (?7. B. 
Dept Agr., Farmers^ But 846 {1917), pp. 22, figs. 7).— A suiivmarfeed account 
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of the cigarette beetle (Lasioderma serricorne), its life history and iiohlts, and 
control measures based upon iiiTestigations of the Bureau of Biilomology. 

The lieiieqneii ciirciilioiiid (Sesrpliophorns acupnnctatiis) (BoL Dir, Agr, 
[1/ex*.], 2 {1916), No. 4^ PP‘ ISI-ISS ). — This is a sixmnmry of iiiforroatlnii on 
/Sf* (liHipunctatug, which is the worst enemy of heneqticii or sisal In Yiieataih 
mdiere It Is commonly known by the name “max.” Tiie paper deals with Its 
morphology, biology, economic importance, and control. 

The coconut reel weevil (Rliynichophora ferruginea), C7f. M. llKwaY {Trap, 
Agr, ICetflon}, -58 (191*1), No, 4, pp, 218^ 219, pi. I).— Tins pest is widely spread 
and common in Ceylon wherever coconuts are grown. 

The boll-*weevil problem, with special reference to means of reducing’ dam- 
ag'e, W. D. HxjxTEii (17. S. Dept. Agr., Farmers^ Bui. 848 {1917), p'p. 40, 

7). — This summary of information includes the practical results of the more 
re< ‘en t i nvestiga tions. 

Collection of weevils and infested squares as a means of control of the 
cotton boll weevil in the Mississippi Belta, B. R. Coad and T. F. McGniTEf^ 
(IJ. 8. Dept. Agr. Bui. 564 (1917), pp. 51, pis. 2, fig. 1).— This Is a report of a 
series of studies conducted in Mississippi and Louisiana during the seasons of 
1915 and 1916, with a view to ascertaining the value of various methods of collect- 
ing boll weevils and Infested cotton forms as a means of control for the cotton boll 
weevil, of which a report of the work in 1915 has been previously noted (B. S. 
B., 35, p. 554). Since the investigations in 1916 were conducted under seasonal 
and climatic conditions which differed considerably from those of 1915 and were 
more extensive, the combined results of the two seasons’ investigations, here 
presented, are considered to be fairly conclusive. 

The data are presented under the headings of tlie time interval between bag- 
ancl-lioop collections in relation to the proportion of infested forms secureci, plat 
tests of the value of the bag-and-hoop as a means of weevil control under field 
conditions, and studies on the value of a mechanical collector of boil weevils. 

In summarizing the work the author finds that t'wo points in particular stand 
out in the results of the studies in 1916: (1) The complete failure of the pick- 
ing operations to exert any appreciable beneficial effect on t!ie weevil Infesta- 
tion, and (2) the injurious effect of the use of the biig-and-iioop upon the plants 
themselves. It is thought that in a year of light infestation a, slight degree of 
benefit may be secured from the picking operations, but that in a year of a;ver- 
age or heavy infestation this benefit is completely lost The nieehaiiical phfkcr 
failed to give satisfactory results. 

The bulletin concludes with a discussion of the relation between labor supply 
and malaria. 

The introduction into Canada of the ichneumon fly, Mesolaius teuthredinis, 
a parasitic enemy of the larch sawfly, Hematus erichsonii, C. G'. HMuu''rr 
(Agr. Gaz, Canada, 4 (1917), No. 5, pp. S55-857, fig. 1). — The author records the 
introduction of if. ienthredinis from England where It parasitizes a lilgli per- 
centage of tlie larch sawfly. Cocoons were distributed at several points in 
Quebec and Ontario in 1911, in the Biding Mountain Forest Reserve, east of 
Cedar Lake, Manitoba, in the spring of 1912, and near Aweme, southern Mani- 
toba, ill the spring of 1913, and the parasite appears to have become established. 

A second importation of the European egg parasite of the elm leaf beetle, 
L. O. Howaed (Jour. Boon. Ent, 10 (1917), No. 5, pp. 504, 5d.5).— The author 
records the second importation of TetrasUchm xanthomelmm into this country 
(E. g. R., 20, p, 957) and its distribution in Philadelphia, Washington, B. 0., apd 
Ithaca, N. Y.. in dune, 1917. 
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A mew Amerioan parasite of tlie Hessian fly (ICayetiola destriictor)^ P* 
Myees (ProG, U. (S'. Nat 5S (1917), pp, 2S5-257) .-—Polygmtus mmaUs, 

reared in groat abiiiiclaiice from Hessian fly piii^aria collected at various locali- 
ties ill Maryland, Pennsylvania, and West Virginia, is liere described as new. 

Admit liyriienopterous parasites attached to the body of their liost^ O. T. 
BsiJES (ProG. Nat, Acad, Set, S (1917), No, 2, pp. lSG-140, fig. i).— Under the 
name fLepidosccUo matrix the author describes a new scelionld, the females of 
which were received from, Walajanagur in South India attached by the jaws 
to the abdomen of the common Jola or Dekkan grasshopper {(Jolenumia splie- 
narioides) at the sntnres. This habit of attaching to the body of the locust 
appears to be for the purpose of finding the eggs of the host more readily. 

The type species of the genera of the Cynipoidea, or the gall wasps and 
parasitic cynipoids, S. A, Ron web and MxVeg^vbet M. Fagan (Proo, U. S, Nat. 
Mus., (1917), pp. S57S80). 

The red spider on cotton and how to control it, E. A. McGeegob (U. S. 
Dept, Agr., Farmers' Bui, SSI (1917), pp, 15, 12), — This is a revision of 

Farmers’ Bulletin 735, previously noted (B. S. B., 35, p. 468), 

Hew species of economic mites, H. B. Ewing (Jour. Econ, Ent, 19 (1917), 
Wo. 5, pp. 497-501, figs. 2 ). — Seven species of mites are here described, six of 
which are new to science, namely, Tetrcmychus tiniufigms from arbor-vitae at 
Urbaiia, 111. ; T. muUidigiiuU fx’om the bark of honey locust at Wooster, Ohio ; 
ScJmotetrangchus latitarsus from bamboo at Pasadena, Cal. : Caligonus mali 
from apple leaves at Hillsboro, Oreg. ; Hypoaspis armatus from lemon leaves 
at Whittier, Cal ; and Monieziella hiptmetata from the base of buds of filbert in 
Oregon. 

FOODS— HUMAN NUTMTIOM. 

Report on canned vegetables, W. D. Bigelow (Jour. Assoc, Off. Agr, Chem., 
1 (1917), No. 1, pp. 1-21 ). — Tables are given showing the results of analysis of 
the juice pressed from raw and cooked tomatoes, of diiferent degrees of maturity 
at various times throughout the season (to show the effect of rainfall), tomatoes 
from blighted vines, and of different varieties of canned tomatoes. The drained 
solids, sugar as invert, acid as citric, sugar in solids, and acids in solids are 
given. 

There was a higher percentage of sugar in the juices and a higher percentage 
of acid in the seed cavities. The solids increased as the tomatoes matured. No 
definite conclusion was warranted as to the relation between composition of 
tomato and amount of rainfall. The blighted vines had a light yield with fruits 
that had about the same composition as green fruit at the same stage of 
maturity. Variation in duplicate cans of tomatoes was as great as 10 per cent 
of the amount of total solids present. 

Methods for analysis of tomato pulp are given. 

The adequacy and economy of some city dietaides, H. 0. Sheeman and 
Lucy H. Gille'it (N. T, Assoc, Imp. Condition Poor Puh. 121 (1917), pp. S2),—’ 
One hundred and two studies were made, 87 in New York City and the rest 
different parts of the country. Ten nationalities were represented and the 
study extended over 12 months in 1914-1915. 

' One-fourth of the families spent less than 25 cts. and one-fourth more than 40 
ets. per day per person for food, with the greatest frequency from 25 to 35 cts. 
Thirty-six per cent of the diets were below 2,500 calories, 59 per cent were be- 
low 3,000 calories, and 76 per cent below 3,500 calories per man per day. The 
cheapest dietaries averaged 78 gm. of protein, with only 13 per cent below 75 
gm. Of those getting 3,000 calories, 30.5 per cent were below the standard for 
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pliosplioms (1.44 gill, per man per da^), 40.2 per cent wew few in calciMin 
(0.69 gm. per man per day standard), 19.6 per cent were low in iron (15 mg, 
sta.iida.ri!), and only 2 per cent had less than 75 gm. of protein. 

If energy was sufficient 'the other food factors seemed to be adequately sup- 
plied also. Deiicieiieies frequently occurred where there was enough money to 
supply the rieedefl food values but the food was poorly chosen. Relatively 
hlgli expenditure for meat seemed to be more at the expense of vegetables and 
fruits than of any other type of foot!. The amount of calcium and the energy 
value seemed to decrease with the increase in expenditure for meat. As the per- 
centage expended for gs‘a,iQ products increased the total cost of tlie dietary de- 
creased. At least § qt. of milk per man per day was needed to insure the proper 
calcium reciutrement 

Fats and sugars averaged about 20 per cent of the total dietary, dlhere was a 
decided decrease in the percentage of calories from fats and sugar as the 
amount of iron increased. 

A scheme Is appended for calculating the value of foods according to their 
calorie, calcium, phosphorus, Iron, and protein content, and tables showing the 
score value of some common typical foods. 

The food of working 'women in Boston, Lucile Eaves ( [Boston] : Women's 
Md. and Indus, Union, 1917, pp. 21S ), — ^The study was conducted from December 
to March, 1915, and covered economic and social phases, as well as the nutri- 
tive value, of the food. A large number of studies were made dealing with 
noon lunches, food problems of women not living with families, the food of 
women in cooperative houses, the Y. W. 0. A., etc., and the food of certain dis- 
pensary patients. 

The menus, on the whole, showed a healtliful variety but no evidence was dis- 
covered of an intelligent effort to get a balanced ration at minimum cost. 
Bread constituted 33 per cent of the total range of food eaten by women earn- 
ing less than $6 per week. There was a small use of other cereals. Tea and 
coffee and protein foods %vere taken on an average of 16 times a week. The 
diet of higher wage women contained more mineral and less protein and was 
less constipating. 

In the cooperative houses, the Y. W, 0. A., etc., the lowest protein conwimip- 
tion was 58.6 gm., and the highest 100.1 gm. per day, The low^est calorie con- 
sumption was 1,760 per day, and the highest was 3,350. Thei*e was a great 
variation In the dietary from day to day. 

A new form of food chart; The inometer, T. Johnson (Dept, Agf\ mil IWh. 
Imtr, Ireland Jour,, 17 (1917), No, 3, pp. i4S-'450) .—The chart herti descrllit'd 
represents an attempt to arrange coinnion food materials according to their fuel 
value and at the same time to show the cost and the ratio of protein to energy 
of each, and also to indicate the commonly accepted energy requirements for 
men of varying muscular activity. The practical utility of the chart is impaired 
by the fact that while the energy values are based on edible portion data, the? 
prices quoted are for material as purchased. All figures used for coinpiitiiig 
fuel values are based on analyses published by the U. S, Department of Agri- 
culture, 

ASriMAL PEOBUCTIOl. 

The selection problem, R. Peabl (Amer. Nat, 51 (1917), No, 602, pp, * 

This is a brief review of some of the more important findings regarding tlie 
selection problem that have accumulated in the experimental study of evolu- 
tion, and a' plea for more investigations as to the causes of genetic (factorial) 
variation. 
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The theory of the gene, T. H, Mougan (Amer. Nat,, SI (1917), Wa, $09^ pp, 
SlSS44f fi'ffs, 12), — In this paper the attempt is made to explain what the 
genetic factor means to those who use it, and to answer some of the objections 
to the factorial hypothesis of heredity. 

Statistical studies of the number of nipples in the mammals^ J, A. Haeris 
{Amer, Nat., 50 {19X0), No. 599, pp. 696-70Jf.). — A review of statistical studies 
upon the type, variation, and correlation in number of niamm®; correlation 
between the number of the young in the litter and the number of mamm® in 
the dam ; and inheritance of number and arrangement of nipples in swine. 

Observations on the skulls of hybrids between wild and domestic horses 
and cattle, I. Philiptschenko (Gompt. Rend. Boo. Biol. [Parfo], 78 (1915), 
No. 18, pp. 6S6-6S8; ahs. in Intermt. Inst. Agr. [i^owe], Internat. Rev. Bci. and 
Pract. Agr., 7 (1916), No. 2, pp. 246-248 ). — ^Measurements were made of skulls 
of (1) hybrids between ordinary cattle and species of Bison, namely, American 
bison (B. americanm) and “ zubr ” {B. honasus) ] and (2) hybrids between 
horses and zebras. The inheritance of skull characters in the case of these 
hybrids showed the usual complexity found in hybrids between species. 

Studies on inbreeding. — VII, Some further considerations regarding the 
measurement and numerical expression of degrees of kinship, R. Peael 
{Amer. Nat, 51 {1917), No. 609, pp. 545-559, fig. 1). — ^The author repeats and 
extends his definitions of the basic concepts of inbreeding (B. S. E., 32, p. 665), 
and on the basis of these definitions a new and more accurate method of meas- 
uring and expressing numerically the degree of kinship between any twm indi- 
viduals whatsoever, whose pedigrees are known, is set forth and illustrated by 
examples. A new constant, the partial inbreeding index, is described. Its 
purpose is to indicate numerically the part of the total inbreeding exhibited In 
the pedigree of any individual which is due to relationship between the sire 
and the dam of that individual. 

Fecundity and. the relation between male and female descendants in im- 
proved G-erman pigs, A. Machens (Berlin. TierdrzU. Wchmehr., SI (1915), 
No. ^7, pp. 559-562; ahs. in Intemaf. Inst. Agr. IRomeJ, Indernat Rev. Bci. and 
Pract. Agr,, 7 {1916), No. 2, pp. 256, 257). — ^The author studied 3,464 offspring 
of the improved German pig recorded in the Herd-Book of the Breeders^ Syndi- 
cate of the Duchy of Brunswick. 

The average number of pigs per litter was found to be 9.56, the maximum 
generally being reached in the fourth litter. The first litter of a young sow 
usually contained' more males than females. After the fifth litter the females 
predominated. In small litters there was a majority of males, and in large 
Utters a majority of females. The fecundity was higher from September to 
March than in the warm period during the rest of the year. 

Maturation of the ovum in swine, G. W. Ooehek {Anat Rec., 13 (1917), No. 
2, pp. 109-112). — The author gives a brief review of the literature of the sub- 
ject, together with descriptive notes of a series consisting of 15 ova from 7 

BOWL'S. 

The results of a study of these ova indicate that the sequence of maturation 
is the same in swine as in previously studied forms of ' other orders. The first' 
polar body is extruded and the second polar division proceeds as far as spindle 
formation before fertilization, the second polar body being cut off only after 
the entrance of the spermatozoon. 

Experimental Intersexuality and the sex problem, E. GomscHMiuT {Amer. 
Wat, 50 (1916), No. 800, pp. 705-718, figs. 3). — A review of the quantitative 
conception of sex determination. 
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Results of breeding experiments with gipsy moths are cited wMcli are Inter- 
preted to show (1) that two nearly related forms, both normal in regard to 
sex-iniieritaiice, produce if crossed in one direction normal oitspiiiig, In the 
other (Ifrectioii normal males and intersexual females; (2) that ilie degree of 
iiitersexiiality is dclinite in a given cross, but different in different crosses; 
( 3 ) that interscxuallty shows Mendelian segregation; and (4) tliat males 
may become Intersexual in certain crosses. Both sexes contain the aiilage for 
either sex. In both sexes, Irrespective of the zygotic constitution, both milages 
might become patent. Which one is to appear depends entirely upon t!ie 
quantitative relation of both. 

The control of sex, A. MoiiosiNi (Nuovi Ann. Agr. Siciliana, (I m\, 4 {19 J 5), 
Wo. S, pp. 162-169; abs, in Intemat. Inst, Apr, [JSowie], luteniat. Rev, iS'ei and 
Fraat. Agr., 7 {1916), Wo. S, pp. SOS, 399 ). — The author summarizes the more 
important hypotheses advanced on the subject of the determination of sex, and 
reports results of laboratory experiments on the nature of the sex cells. 
concludes that sexual dimorphism can not result from the action of the same 
factors in ail 'Species, and that the real crux of the question must be sought in 
various circumstances which, according to the particular case, act on the 
metabolism, and consequently also on the sexual differentiation. 

Combining the more important factors which other biologists have applied 
separately in each case, the author announces that he has succeeded in obtain- 
ing for a long series of generations of different pairs of animals, litters 
exclusively unisexual, first all males and then entirely females from tlie same 
parents. 

A metliod of calculating food values, H. Suchting (Jour. Landw., 64 
(1916), Wo. S, pp. 17S-1S0). — method is proposed of estimating the value of 
a food based on 1,000 calories as a unit, and with a comparative value of 1 feg. 
starch equal to 4,000 calories. It is claimed that this unit, while not exact, 
is simpler and more practical than the starch unit proposed by Kellner. It is 
deemed more practical to determine the vfilue in terms of fuel rather than In 
terms of one of the components of the food as starch. As the starch content 
varies in foods it widens the limit of error. The digestible food values he 
would express in heat units. 

In estimating the value of a food, instead of reducing the digesti!>le nutrients 
to starch values he would xdace 1 kg. each of protein, fat, and nitrogerefriie 
extract as equal to 4, 9, and 4 Kellner values, respectively. 

The comp’osition of some fodder grasses of German Bast Africa, P. I'Ion- 
CAMP and H, Zimmebmann (Landw. Vers. Btat, 87 Wo. 4-5, pp. 35 i- 

S6S). — Pood analyses of the following plants are given, together with « 
cussion of their range and botanical characteristics: RragrosHs S'Uperba, /I 
minor, Fapimphonim scahrum, Bporoholus robustus, 8. spioakis, B. rehmanii, 
AHsHda adseensionis, Cynodon plecto stachymn, Chloris virgata, 0. 
stachya, 0. gayana, Dacfyloctcnkim mgyptiacum, Leptocarydimn a}^pecuroi(te$, 
Digitmia horisontalis, and Feimisetiim Hliare. 

Comparative value of concentrated protein meals for dairy cattle, sheep, 
and swine, R S, Abchibald {Agr. Qm. Canada, 3 {1916), Wo. 8, pp. 6&7-692).-- 
This experiment was undertaken to compare the palatability and nutritive 
\-aIue of linseed-oil calve, cottonseed meal, gluten feed, fish meal, and peanut-oil 
meal. 

AH the feeds were found to be palatable. Their relative values at local prices 
were based upon gluten meal at $32 per ton. The following table gives the 
comparative standing of the various feeds, with the several classes of anirnaLs 
under experimait: 
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Cmfiparatim stanMng of various feeds for different amimals. 


land of feed. 

Milch cows. 

Finishing lambs. 

Feeding pigs. 

Production 
of milk 
and fat. 

Economy 
of produc- 
tion at 
prices 
quoted. 

Total 

gains. 

Economy 
of gains 
at prices 
quoted. 

Total 

gains. 

Bkonomy 
of gains 
at prices 
quoted. 

GiutBB feed, 23 per cent protein 

Linsced-oil meal, 35 per cent protein. 
Cottonsee-dmealj 43 per cent protein . 
Peanut-oil meal, 41 per cent protein. 
Fish meal, 63 per cent protein 

First 

Second. . . , 

Fourth 

Third 

Fifth 

First 

Second. . . 
Third.... 
Fourth... 
Fifth 

Third.... 
Fourth... 
Fourth... 
First 

First 

Fom*th... 

Fifth 

Third..., 

Foiu'th... 

Second... 

First 

Fifth 

Sixth.... 

Third.... 

TMrd. 

Second. 

First. 

Fourth. 

Si.xth. 

Fifth. 

('prn 



Second... j 

Fust. , . , . 






The by-products of rice milling, J. B, Reed and F. W. Liepsnee (U. S. 
Dept, Agr, BuL 670 (1917), pp, 16, pi. 1 ). — description of the niillmg process, 
analyses of rice and its by-products, and a discussion of results are given. The 
milling process is illustrated by a diagram showing the progress of the grains 
through the various stages. 

Three by-products result from the fuilling process — rice hulls, rice bran, and 
rice polish. The percentage of hulls varies from 18.7 to 20.9, of brans and 
polish from 10 to 11.7. The moisture of the rough rice is mainly in the hernel. 
The rice hulls are very high in both ash and fiber and so low in protein and 
fat as to have practically no feeding value. The brans usually found on the 
market are a mixture of the stone-reel bran and the huller brans, since the 
latter do not keep well alone. This mixture should contain over 26 per cent fat 
plus protein and should not exceed 13 per cent of crude fiber or 5 per cent of 
ash insoluble in hydrochloric acid. 

Inspection of feeding stuffs (New York State Bta. Bui, 464 (7917), pp. X41-^ 
809). — Analyses are reported of various feeding stuffs collected during the fail 
and winter of 1916-17, Among the samples examined were cottonseed meal, 
linseed meal, malt sprouts, distillers’ and brewers’ dried grains, yeast and 
vinegar dried grains, corn-gluten feed and meal, hominy feed, meat scrap, meat 
meal, tankage, fish scrap, bone meal, blood meal, corn meal, alfalfa meal, wheat 
bran, wheat middlings, buckwheat products, corn-germ meal, rye by-products, 
barley by-products, ground screenings, red-dog flour, oats, dried beet pulp, dried 
bread, pea meal, peanut-oil meal, oat hulls, corn bran, and various mixed and 
proprietary feeds. 

[Animal husbandry] work of the Belle Fourche reclamation project ex- 
periment farm In 1916, B. Aune (U, S. Dept. Agr., Bur, Plant Indus,, Work 
BcUe Fourche Eospt. Fann,4916, pp. 6 - 8 , 11 , 12 , 16-19, fig. 1), — ^An inventory of 
the live-stock industry on the project is given which shows a steady increase 
each year from 1913. 

In an experiment in pasturing alfalfa with sheep 10 lambs averaging 75 lbs, 
in weight were used on 1 acre of third-crop alfalfa. The acre was divided into 
two parts, on which the sheep were turned in on August 28, 1915, and pastured 
alternately for 40 days. The iambs made a total gain of 155 lbs. on the acre, 
an average of 0.39 lb. each per day. On May 29, 1916, 10 yearling sheep were 
turned in on the same acre of alfalfa and pastured for 120 days. They gained 
during that period 266.5 lbs. At no time during the experiment was there any 
trouble with bloat in the animals nor was there injury to the alfalfa. The 
two experiments indicate that an acre of alfalfa divided into two parts ’and 
irrigated frequently will support in good condition from 1,400 to 1,700 lbs. live 
weight of sheep. 
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In a 6-year rotation a S-f ear-old stand of alfalfa was pastured wlthi hogs and 
tlie corn lioggcil oft Wliile on pa.Btiir6 tlie liogs were fed a, daily ration of 
2 lbs. corn for eaeli 100 lbs. live wcdglit The net return per acre of alfalfa 
from 1913 to 1016, inelustve, rtinged from $21,14 to $62.97, The alternjitC3 pjistrirc 
iTiethotl IS advised. Pastured alfalfa should be lrrlj:ca.tcd more frequently than 
when for hay. and animals should be kept off while the soil is wet and 

until tile plant makes new growth. Alfalfa should not he too closely pastured, 
as tl'ie fields will bo very slow to recover. 

In hogging corn 12 animals of about 100 lbs. eacli were employed per acre. 
The gains and profits for the years from 1912 to 1916, inclusive, ranged from, 
$23.80 to $40.72. 

An experiment was made during the year in harvesting alfalfa and corn with 
sheep. The results from the season Indicate that com can be harvested by 
lambs as profitably as !)y hogs. 

Energy values of hominy feed and maize meal for cattle, H. P. AeMvSby and 
J, A. F'pjws (U. S. Dcpi. Apr., Jour. Agr. Research. 10 (i^i7), No. 72, pp. 599- 
61$). — III cooperative i,nve.stigaiions between the Pennsylvania Institute of 
A.nimal Nutrition and the Bureau of Animal Industry a specific comparison 
was made of maize meal with hominy feed by methods previously reported 
(E. S. E., 36, p. 469). The experiment was carried out with two steers of 
similar type and breed. The composition of feeds, weights of animals, digest, abil- 
ity of feeds, energy values, heat production, etc., are shown in the tables. 

An increase in the mixed ration of hay and hominy feed consumed resulted 
in a slightly decreased digestibility, while a greater increase in the amount 
of mixed hay and maize meal consumed caused a considerable decrease in 
digestibility. The losses of energy in the excreta were greater with the maize 
meal than with ho,miny feed, due chiefly to the low^er digestibility of the former, 
especially in the lieavier ration. The metabolizable energy of digestible organ, Ic 
matter was greater for the hominy feed than for the maize meal, the difference 
being due to the Iriglier gross energy and smaller losses in the foriBex case. 
The increment of heat production of dry matter consumed was slightly less 
for the hominy feed than for the maize meal, but slightly greater than the 
average of all experiments in maize meal. 

The net energy value of the hominy feed in this experiment vras distinctly 
greater than that of t,he maize meal. A computation of the net energy Viilues 
based on the average composition and digestibility of the two materials rediiciM'l 
this difference to an insignificant amount.” 

Corrections are reported foi* the not energy values of hominy feed nB,d maize 
meal contained in earlier tables, the corrected values 85.5 tiier.ms for dent 
maize, 84 for flint maize, 85.2 for maize meal, and 88.78 for hominy feed 

Steer feeding: experiments, W. H. Tomhavs and B. O. S,kvkiis()n {Fenmf/h 
mnia Rpt 1915, pp. 156-188, pis. 7). — ^Most of the results rc^ported .have 
been previously noted (15. S. R., 37, p. 305). 

In a comparison of molasses with corn, the results with two lots of 6 steers 
each indicate that 5 ihs. per head per day of molasses could be used for a 
short period of 60 days with good results. A limited amount of molasses (1 lb. 
daily per head) increased the utilization of inexpensive roughage. 

Molassfc in a concentrated grain ration for heavy feeders was not advisable 
when fed over long periods, as 140 days. The average daily gains per head 
were 2.36 lbs. for each lot, and the respective costs per pound of gain 11.66 and 
12.62 cts. The gains were made with a lesser amount' of dry matter on the 
ration made up of corn, cottonseed meal, mixed hay, and corn silage. The feed-^ 
mg of a concentrated grain ration to the capacity of the steers tor 140 days 
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during 1014-15 proved unprofitable, as did tbe fiiiisliing of prime cattle of 1,300 
to 1,400 lbs., due to tlie unsatisfactory market conditions. Molasses, at $20 per 
ton, was even less profitable than corn, at 70 cts. per bushel. 

Body measurements of steers, W. H. Tomhave and B. O. Seveesow (Penmyl- 
mnia Sta, Upt, 1915, pp. tS8-20S), — The nieasureraents were taken of 72 steers 
used 111 the feeding experiments noted on page 68, to gather data from which 
correlations might be shown between form, represented by body measurements, 
and gains In weight. The measurements and weights were obtained at the 
beginning and the end of the feeding experiments, and the individual data for 
each animal are shown in tables. 

The, maintenaiice of a beef -breeding herd, W. H. Tomhave and B. O. Se’vtes- 
SON (Pcnnsylvmiia Bta, Rpt. 1915, pp. 107-156, pls» 9). — A more detailed ac- 
count of the work previously noted (E. S. K., 35, p. 168). 

The economic importance of Aberdeen- Angus cattle^ W. A. STE\VAnT (Jour, 
Bd. Ayr. [London}, 2S (1916), No. 8, pp. 756-760). — Brief notes are given on the 
value of Aberdeen- Angus cattle for beef and milk production and for crossing 
with other breeds. 

[Zebu cattle], R. L. LuAces (Wl Gunado Oebil en el Mejoramiento de Nuestra 
Gammleria. Baham, Cuba: Sec. Ayr. Com. y Trab., 1916, pp. S$, pW. 21). — ^A 
discussion of breeds and cross breeds of cattle and their adaptation to the 
tropics. Attention is called to the value of Zebu cattle, especially in tick in- 
fested countries. The results of crossing Zebu with native and other breeds of 
cattle are , illustrated and described. 

Calf -rearing experiments at Woburn, 1916-17, J, A. Voelckeb (Roy. Agr. 
Bog. England, Occas. Note$, No. 2 (1917), pp. 9, 10). — ^The results of a 14 
weeks’ trial witli crushed oats, calf meal, beans, palm-nut cake, and maize and 
fish meal are reported. The highest gains were given with the maize and fish 
meal mixture, closely followed by the palm-nut cake and oats mixture. Diffi- 
culty was experienced in getting the calves to eat the palm-nut cake alone in 
the beginning, though they did w^ell on it. 

Barm sheep raising for beginners, P. R, Maeshall and R. B. Millin ( U, S. 
Dept. Agr., Famiers^ Bui. 840 (1917), pp. 24h fig^> 6). — Information on the gen- 
eral outlook for sheep raising in the United States and regions of the country 
especially adapted to farm sheep raising is given, together with suggestions to 
beginners on the management of the farm flock and the preparation of lambs 
for market. 

Dry lot V, pasture crops for growing and fattening pigs for market, W. H. 
Tomhave and H. H. Havnee (Pennsylvania Sia. Rpt. 1915, pp. 220-226). ^ — ^A 
continuation of the work previously reported (B. S. R., 35, p. 568). 

Ill this experiment 40 pigs were used. Dot 1 (on a dry lot of J acre well 
drained and shaded) consisted of 21 pigs fed on a ration of corn meal and 
tankage 8: 11. Dot 2, on a pasture lot of three 1-acre plats, A (oats and peas), 
B (corn), and 0 (rape), was composed of 19 pigs fed a ration of corn meal and 
tankage 12 :1. The pigs were transferred from plats A, B, and C as these be- 
came exhausted. 

The average daily gain of lot 1 for 91 days was 1.029 lbs. per head, as com- 
pared ’With 0.873 lb. gain made by lot 2. Dot 1, however, required 4.07 lbs. grain 
per pound of gain to 3.31 lbs. for lot 2. Dot 2 made gains at a costrlower by 
from 1.04 to 1.44 cts. per pound than lot 1. 

Battening pigs for market, W* H. Tomhave and H. H. Havnee (Pennsyl- 
vemia Sta. Rpt 1915, pp. 226-281, pis. 6). — ^A continuation of the "work pre- 
viously reported (B. S. R., 35, p. 568). 

37450^—18 6 
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Iq the present exi^eriinent 16 pig's averaging 1424^ lbs. teci for 71.) 

days with the following results : • 


Results of civperimeMs i7i fattenhig pigs for niurtrt. 


Lot 

Feed. 

A vr'r;i;'i> 
I'-'t'd 
licafl 

cun ''UnrHHl 
duily. 

A vcrui’c 
d;»{ly 

i'K'l' 

I 

Com meal and tankage 10:1 

Lh. 

! 7.0'}: 

iJilu 

LOTS 

II 

Shelled corn and tankage 10:1 

I 0.77 

Li'ttij 

III 

Corn meal and buttermilk 1:1 - 

I 7.71 1 


IV 

Corn meal and wheat middlings 1:1 - . . ^ 

1 

.5IUU 


The rations containing corn and corn meal with tankagi^ and buftiaiiillk 
proved profitable. There was little difference in the cost of II ic Hi*h;t 
rations, and a choice should depend upon die price o1: tiiese fecils In the 
locality and upon the conditions existing on the Individual 'farm, '’.riiere was 
no gain in gxdnding corn for pigs when the price was below 50 cis. per iiiislicd. 
Either buttermilk or tankage was a cheaper source of protein for tlH‘ |)igs 
than wheat middlings. 

Beport on pig feeding experiments conducted at the college farm, Kil- 
marnock, in 1914 and 1915, W. G. R. Patkbson and L, IIobb of Hmt, 

Agr, Oot Bui. 75 (1916), pp. 12). — ^The experiment was mmle to eoinparci the 
feeding of a grain ration (1) raw and dry, (2) soaked in vrhey and fed nmlsf;, 
and (3) scalded with water and fed moist. Tlie experiments worn carrlofl mi 
through two periods of 16 weeks, each using 48 pigs divided Into h'd;M, 

The pigs fed the grain dry made the greatest progress and ia^'nifoiiih'^al 
gains. They also show^ed the best general appearance. The nvmii^o wt'M'kJy 
gains for the pigs fed the dry ration were 7 lbs., soaked in whey Ihs., and 
scalded 6.6 lbs., with a cost per pound of S.Scl, 4,3(1, and 3,5d., r(Wf)eeMv<4y. 'hs 
a second experiment one lot was fed dry grain with oiKMMglif:l'i puft of the grain 
substituted by fish meal. The pigs on the dry ration gained 8.<S Ihs. weekly, dry 
ration with one-eighth fish meal 9.5 lbs., and scalded 8.3 !bs. TIic' cost per 'I'ionod 
of gain was S.5d., B.Sd., and 3.7d., respectively. 

Report on expenment on the feeding of pigs carried out at Caldrffwood 
Estate, East Kilbride, J. Wyxxie {West of ^eot, Agr. CoL BuL 77 (iiUih. pp. 
79-98).— ‘Tim experiment was made to test the efileacy of pafmomi inilce m 
meal in the ration for fattening pigs. 

Thirty-two pigs, one-half males and one-half females, wore divided iiiio fo'iir 
lots. Lots 1 and 3 were fed a mixture of meals dry. ,rx)i;s 2 and 4 iVmI Use 
same mixture but with 4 parts of palm-nut cake ndd(Ml to 10 parts of the itilx- 
ture. At the eucl'of 95 days, 8 pigs were slaughtered, and at iritm-vals of froiri 
one to two weeks 8 more w^ere killed. Lots 1 and B made a,n av^'-'rato'^ dally gain 
per head of 1.19 lbs., requiring 4.48 lbs. of grain per pound of gain, Lota 2 a ml 
4 gained a daily average of 1.26 lbs. per head, using 4.62 lbs. of iho ferni per 
pound of gain. The average cost of the ration per pound of gain, was wllli lot's 
1 and 3, 4.41d., and with lots 3 and 4, 4,79d. 

Comparing lots 1 and 2 (barrows) with lots 3 and 4 (sows), tlie gains eo^rf 
5.09CI and 4.11d, respectively. However, in the dressed weiglits the 'porcimlogos 
vrere enough higher with the barrows to nearly equal i;«e tins Cfo.sts. 

No difficulty was found in getting the pigs to eat the palm-mit c:ak,(j« 
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Fattening' draft horses for market, H. H. Havnicr and 0, L» Goomma 
Sia. Rpt, IBU, pp. WS-419, 17).—Contuiiiiiig previous work 
(K. S. R., 28, p, 171), C3q)erliiients with 30 head of draft horses, divided into 
five lots of 0 liorses eadi and fattened for market, gave the following results: 


Ecmills of CiTperimm-fH in failening draft horses for market* 


T.ofc. 

Feed. 

! 

Averai:;0 j 
daily 
gain per 
head. 

Cost per 
pound 
of gain. 

I 

Shelled com, cottonseed nml, comsilapfe, and timothy hay 

SheUed corn, molasses, cottonseed moal, and timothy nay 

XfA-?. 

1.03 

C'te. 

21.7 

II 

1.07 

2(19 

III 

Sl'iolie<i corn, cottonseed meal, and timothy hay 

1.39 

20. S 

IV 

Jiqtiai parts shelled corn and oats; timotliy hay 

Shelled corn and alfalfa hay. 

2. 32 

15. 1) 

V 

2. 17 

14. 4 


At the prices prevailing tlie ration of shelled corn and alfalfa hay produced 
1 II). of gain at the lowest: figure, giving a gi'eater profit than any other ration 
used, wiiile the standard ration of corn, oats, and timothy hay ranked second. 
Keplacing ihc‘ corn with an equal ‘amount of molasses (2.8 lbs. daily) was not 
foiiiid prjictilcal. Molasses is an appdfr/.er and In this amount is not a substi- 
tute for corn. Silage in the ration caused a lessened consumption of hay and 
grains, Imt <lld not iiroduee so large gains. 

The encouragement and improvement of light horse breeding, 1915—16 
iJom\ Ikl Agr- [London}, 2S {JOH), No. 12, pp. ii.9//~12d2').--This is a brief 
review of the horse lireeding operations of the Britisli Board of Agriculture 
and Fisheries during the year ended October 31, 101C. 

Poultry-feeding tests, F. 0. BxtowN (Jour. Apr. {New Zeal.}^ .1^ (1917), No. 
6\ pp. fig. I). — Owing to the high i>riee of wheat this experiment was 

carr’h,Hl out to find substitutes iu ])oiiltry feeding. 

Two pens of WIvite and tw'o of Bro-wn Leghorns, exuli pen of 6 birds, were 
fed during two periods of one year each. All lots the first year 'were fed 
|•)oll{lrd, lu'sin, maize meal, and meat an<l bone meal, t\vo lotvS wheat, and two 
lols Jilfallh i'f'ifilT and oats. In the second year alfalfa, meal was substituted for 
pollard :In t,wo lots. 

d’lie Wiilt'O Leghorns with wiieat iu the ration av<u'a,ged 239 eggs per year 
ai'id without; wla^at, 238 eggs, anti gave profits iku* l>ird of £1 2s. Oil. and £1 Is. 9d., 
respeel;iv<‘ly. d’lu* Brown 'Loghonis with wla'nit in the ralion avm’agCMl 243 c'ggs 
per year and wifJiouf: wheat 2-tl eggs, ,and gave profits per liird of £1 2s. 9ci 
and £1 2s. Ikl, r(\spi*ci,i'vi4y. In I, he second year the Wliite JjOgtiorns witli 
wlnait laid 109 eggs and wdUunit wdauit 171:1 eggs. Tlie Ib:own Leghorns 179 
eggs with wlieat; and 291 eggs without whetit. The profits per bird were for 
Wliile Leghorns fed vvdieai i;?s. fid. and without wdneat 14s. till, and for Brown 
Tugliorns 1(5s. 4cl. aiuJ l8s. M. 

From t:hese experl men d,s It apfiears that wheat and even pollard are not 
Ii'Kllspcuusahle In tlie firofitalilo prodrnrtion of eggs. 1\lcat meal may be fed in 
large amounts, 4 f Icept W'parately so that the hens can eat :it as wanted. The 
quantity ealen is inflrmuced by tlie numixer of eggs laid. Alfalfa, meal Is deemed 
preferalde to the c'liafAM alfalfa hay and does not require steaming overnight. ^ 

A study of the proteins of certain insects with reference to their value as 
food for poultry t 4. S, McHakgtj!*: {If. »Sl Dept. Apr., dour. Agr. Jtmearch, 10 
(1917), No. 12, pp. In this contribution frotu the Kentucky KxperL 
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ment Station, attention Is called to tlie necessity, owing to tlio cost, 

of •iililizlng every source of animal protein. The eillckfricy of luriuij'!! firoloir, 
over that of vegetable origin Is noted and certain ex|H^lilneuf:s :rro cUthI 
bear out the statement. It is further pointed out iluit holh wild ami rioimwii- 

cated birds seek insects, two of which— grasshoppers and June Inif, stiaiii^d fiy 

the author, show a liigh lysiri conteiit. June bugs, while corilalnlng a 
greater protein content, are not so plentiful as gnisshopiiers and a. re sad. lb, ran' 
fore so economical as a source of protein. The grasslioppers eentain a tiiglHrr 
protein content than meat meal, and could be dried and used in rat, ions Ihr l,rvi‘ 
stock. 

The following analyses of grasshoppers and June I, nigs, comi’Kiral urilli bc'm 
beef and white turkey meat, are reported : 


Amino-acid groups in animal proteins from differed I sources. 


Group. 

Grass- 

hoppers. 

June 

Inigs. 

1 

Amnaonla iiitro£?Gii 

Per cL 

0. U 

Pet ct 
8.90 

Per ct. 
3,27 

Melanin nitrogen 

3.42 

0.7S 

5. 22 

Argiiun nitrogen 

34, OS 

31. 53 

15.44 

Histidin niUogen. 

5. 02 

(i. 57 i 

13.34 

Cystin .nitrogen 

.23 

. 35 : 

.49 

Lysin mtrogen. . * 

8,04 

a 02 

8. 40 

Amino nitrogen (in filtrate from bases) 

52. S7 

50. Si) 

40. HI) 

Nonamino mtrogen (in filtrate from bases) 

4. 32 

6. S-1 

9. 38 


Total 

98. 02 

98. 85 

Oil 43 



Turlaw 
mnul , 


Pfr ft. 

a «),'» 
1.7:3 
I'iVr 

.*17 
7.1)7 
•k?.4l 
7, 21’, 

IIS. i,;i 


[Eeport of poultry laying competitions, 1912-1915], F. W. Riiookh kt ai.. 
{Earper Admns Agr. Col. Buis, 1 (1914), pp. 50, pis. 5, figs. 7; 1 (PJifi), pp. bVI, 
figs. 4; 1 (1916), pp. 54, pis. 7, fig, 1 ). — Detailed reports a, re ghAui of tlie find 
three annual egg-laying competitions conducted by the Ihiriica* Adams Agrbaii" 
tural College, Salop County, England, in conjunction with the Ulilify r'oii!f,ry 
Club. The first two of these contests lasted 12 months eacli, ami llu‘ third lo 
months. Tabulated data show the egg production, etc., of (aicb bird In tto* 
contest. The average egg yield per bird during the first coniivd, wjim I ALP, 
during the second 187,2, and during the third (10 months) ;H]8,r». 

Egg-laying tests at Hawkesbury Agricultural College, 1016-17, C. li 
Boss and J. Ha-DLington (Agr. Qaa. N, Wales, 28 (1911), 'No. 5, pp. 
figs, if).— This is a detailed report of the fifteenth annual iMtgdnylii;.: <'nnt,4\si 
held at the Hawkesbury Agricultural College. This com})elJtIon wjim Dh'* first 
one of this series that has been conducted entirely, upon ihe hns.is of slnnlr-lmn 
pens for first-year hens. A Black Orpington hen laid 9.12 eggs and a While 
Leghorn hen laid 308 eggs during the 365 days of the contc^si. am said tv* 

be world’s records. 

Marketing eggs by parcel post, L. B. Flohii (U. Dept. 

Bui 8S0 (1917), pp. 2S, figs. 7).— -A summary of the cond,it:ions a, ml possIhlliHos 
of the parcel post in furthering direct sales between the profliic^er am! t„lm con- 
sumer of eggs. 

The work Is based on the results attained in trial shipments of abrnit TO,! 
doz. eggs in lots of 1 to 10 doz. each. Of the whole, 327 eggs were brokeri, of 
which' 209, or 2.3 per cent, were beyond u.se. 

Essentials to successful marketing are pointed out, containers desciribccl, sim'l 
, postal regulations given. 
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DAISY EASMim— DAIEYIMa. 

Sciii'ie nitrogen studios with dairy cows in milk, B\ S. Pifcnet Jind Cl W, 
l»A5«soN (rirrinsyl mrMa t}sta, Rpt. pp. plf^. 4 )» — The studies here 

reported were iiiidertakon for the purpose of giving a tlioroiigli ^experimental 
triul 4 if tile uietlicKl of coinpuiiiig dairy rations according to the Armsby net 
energy sfanda nl (K. S. K., 27, p. 17G). 

IMie di;.‘:(\‘d.io!i trisds, whicli were conducted during the winters of 1B14 and 
11 ) 15 , wcu*e nsjifle wilii three groups of ^ cows euclL Diuiug the tesi.s each 
r;roiip was AhI (1) ti!uothy hay, silage, and grain mixture No. 2S0 (cfu’ii meal, 
flistillers’ grains, eotionsecd meal, gluten feed, and wheat bran 4: 1.25: 1:1. :1) ; 
(2) alfiilfa hay, silage, and grain mixture No. 2SG; and (3) alfa.lfa hay, s.llage, 
aiid, grain mixture No. 287 (the above concentrates mixed in the proportion of 
2:1.25:1.5:1:1), 

Idw (Miergy rocpisrements for maintenance and the energy supplied in the feed 
were calculated according to the method already noted (E. S. R,, 19, p. 65), 
Tfio (mergy reiiuiremesits in the milk were calculjited at the beginning of each 
tost from tiio siverage milk production according to fornmlas which are set 
fortlh Enough roughage, in the proportion of 5 lbs. of silage to 1 lb. of hay, 
was fed to mainttiiti properly the energy requirements of the animal and to pro- 
ttiice 5 lbs. of millv. Tii addition to the roughage, enough of each grain mixture 
'was fed to balance the energ^^ requirements as f<,)und by using the above-men- 
tioned formuIjiK. No attention was paid to the amount of protein fed. 

The 0 cows used In the experiments represented several breeds and showed a 
wide range In age, average milk yield, fat content of milic, and stage of lacta- 
tion, Each winter the visible excreta was collected from one cow^ from eacli 
group for tliroe periods of from 5 to 10 days each. The nitrogen in composite 
samples O'C feces, urine, and milk, and the fat and specific gravity of milic were 
cIcderinlnocL Analyses were also made of the feeds used. Tabulated data show 
'for each <"ow and period the amount of feed offered and refused, the average 
live weight, the yield and analyses of mi.lk, the water consumed and urine and 
dung «yx.cret',ed, the calculated nitrogen balance, the percentage distribution of 
nitrogen In outgo, the di.ffcren,ee between total digestible protein fed and pro- 
tein rcMiuircments according to Eckles (E. S. R., 30, p. 773), and the percentage 
Of nitrogen uElimi 

It is noted tluit little difference existed in the dally amount of water drunk 
«m the (Hfr(‘rcu,it rations. However, the average daily urine excreted was 
uoticcnVbly U'^ss when timothy hay was fed. The average daily milk yield was 
nisi* slightly Uess when timothy luiy was fed. The average live weight of the 
faws wai’ maiui.nlned. llmre was practically no difference in the average dally 
excrdloti of dung on the different rations. 

The, calculated ni'irogen distribution in the 1914 tests showed that there was 
a iiotlc’cahle iri<*rease In the percentage of nitrogen in the urine on the rations 
when more nitrogen was fed. The largest percentage of nitrogmi was secured 
hi, 'llaMuIlk 'When the ration con tu I necl a small amount of nitrogen. During the 
feeding of alikdfa and grain mixture No. 287, 7 cows showed a gain of nitrogen. 
When the cows under three months of lactation period are compared %v!th those 
over live months the results possibly indicate that the former group were still 
cira'wing nitrogen from their bodies to furnish milk. These results were for the 
most part confirmed in the 1915 tests. Most of the cows used in 1915 were 
early in their period of lactation, but the average of those under three months 
on lactation period showed an increase of nitrogen in percentage of milk. The 
avewige percentage utlllKatlon of nitrogen for all tlie cows and periods, in 1914 
wfis 62 and in :1915, 50. The authors believe that this difference may be due to 
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the difference in the lactation and gestation periods ot the cows used in llic, 

experiments. 

No definite conclusions as to the protein reqnirejiicnts of dairy (‘O'W'a di 
milk are suggested, but the results are thought to unTmiti^ tho siaodur;! 
proposed by Eckles is a safe guide for practical feeding. 

Standard cows, W. A. N. Robisktson (Jour, Dcpl, Apr, I'iviorin, !:} 

No. 9, pp. 578-541, figs. 15 ). — This is the fifth annual on losiuiy; of 

pedigi'ee herds of dairy cows, conducted by the Victor in ,l)ei;Kuini(*nt oi" Agrb 
culture for the year ended June 30, 1917. During ttie year 205 covvn rojufiltMoil 
their 273 days’ term. Of the three breeds represented, .170 J'ersey.s, fill ;\yr«ldrrs. 
and 38 Reel Polls obtained certificates, thereby becoming “siaiidard cuvvsfi’ 
Tlie records of the certified cows for the year are tabulated. 

Should all heifers be raised? W. J. Fbaseu (Cream, and Mdk idmU Mo., 5 
(1917), No. 2, pp. 65-57 ). — It is noted that of a large luimlKU' of rows te.sii'Hl 
in dairy herds in different parts of the State the po<n*e.st ihinl produced an 
annual average of 3,654 lbs. of milk and 134 lbs. of milk fat, each cow hudiing 
about $7 of paying for her keep. The middle tiiird of these cows averaged 
5,000 lbs. of milk and 198 lbs. of fat and returned a yearly profit of atiout $7 
each. The best third averaged 6,765 lbs. of milk and 278 lbs. of fat, ea.cli cow 
making an annual profit of about $27, The author advocat;es saving oiily the 
heifer calves from the best third of the cows, and these calves sliould be si:rc?.d 
by bulls from good producers. 

Age at first calving Q. C. White (Jour, Dairy Sei., 1 (1917), 'N(k 2, pp. 
1S9-147, figs. 2). — Tabulated data are given showing the age at first t*alvliig 
and the milk and fat production during each lactation period of 12 Ilolstotii 
cows In the Connecticut College dairy herd. Of the 1.0 of these coWvS which have 
completed a year or lactation period, 5 are grouped as etirly ca Ivors, or tlioxr* 
calving at 30 months of age or under, and 5 as late calvers, or those cjilviug «i 
the age of over 30 months. The production for each la(?tation period of each 
group is averaged and discussed. 

No conclusions are drawn. 

Sunflowers as a silage crop, G. Lageange (Jersey Bui. mid Dairy 'Wmid, 
85 (1917), No. 45, p. 1749 , figs. 2 ). — Sunflowers cut at llm blooruisig werv 
successfully used as silage. Cows gi’eatly relished the sunliower silage iffil 
not eat as much of it in bulk as they did of corn silage. 

Bacteriological methods for determining the quality of niilk, !.■■■ TIk- 
action of agar for the bacterial analysis of milk, J. M'. Hiiehman' niHf l'\ Ih 
REYNOins, JE. (Penmylmnia Bta. Rpt. 1915, pp. 2iH-W9, pin, 5) .--VAnnimfhmw 
were made of agars 'with neutral, +0.5, +1, and +1.5 ren.(*Morts, iihenot* 
phthalein being used as indicator. The lactose agar plates wer^ii inciiba/tetl for 
48 hours at 37,6** 0. Average counts of 10 plates each of IB ,sauiph*N of usllfc 
show much lower counts obtained with thd +1.5 reaction than with tins others. 
In all these samples the +0.5 agar gave the highest eoinits. In u furUier 
paiison of +0.5 and +1 agars 12 samples were plated as above. In 9 (if those 
samples the higher count was obtained with' the +0.5 agar, " 

In order to get definite information on tlie size of colonies whitdi develop on 
agars of different reactions, pure cultures of four common milk orgautsms wern 
plated, and the colonies were measured with a micrometer, The organisms used 
were Bacterium lacUs acidi, Bacillus coU, a liquefying coccus from the hitcuior 
of the udder (probably Microcoeem alhus), and an udder strci^i+ococcfim. The 
ten largest colonies on each plate were measured except In the e«,se of li ImiU 
acidi in which ease ten average steed colonies were measured. The c’oloiileB'of 
B. lactis midi were measured differently because this orgaBism produced a few 
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friiirface colonfefcs iiiilch werc^ very mueii 1{irrj:er t’huii those which grew iirider the 
siii‘lhco anti sc* csiily (.hs;^p colooies were measured. In every case the size of tlie 
(•«, doilies dooreased with fUi lucreaMe In acidity l)eyoiicl +0.5, while In nil except 
JL lr/r'/7.v iidiili iJui i,uaitra,l reaction gave slightly larger colonies than did the 
agar. .strepiococcnis and mi,<*ro<ioceus failed to efeveiop on agar with a 
rcuclJoii of '"hl.5. A'Vitli B. lactis arldi thei'o was u much greater difference in 
ll'ie size of , surface colonies on the <lijTerent reactions than there was la the 

case of deep colonies. By using the surfa,<,‘e colonies of B. laciis acidi the fol- 
lowing iiia,meier.s were obtained: .Neutral— .1,280 microns, +0.5—1,320 microns, 

4'1 G30 ivucrojiS, and +1.5—200 microns. "The relative sixes of the colonies 

on agars of clilTorent reactions are represented graphically. It is recommended 
that; d“d,r» Ikj adopted as the standard reaction of agar for the bacterial analysis 
of milk. 

The clfsteamiination of bacteria in ice cream, S, II. Atkks and W. T. John- 
son, JR. {U. Dept, Agr. Bui. S&S (1917) y pp. 16y fig. 1 ). — After calling atteii- 
IJoii to the difficulty of nialclng accurate bacteriological analyses, the authors 
report results of experiments, the ohjeeff of which was to throw light upon the 
eveiim^ss of disi:ributlon of bacteria in ice cream. 

The results lndi<*at.e I ha t,.“ bacteria in connnercial ice cream are distributed 
puile evciily, and that an analy.sis of one sa,iux)le from a gallon of ice cream 
gives results which will hold for tiny other similar sample from the same gallon. 
Stoiaige of ice cream for 11 day.s in a. commercial ice cream cabinet or in a 
hardening room for a period of two mouths did not seem to cause an uneven 
dlslrll.Hiliori of lia<*t(U'ia. In a series of from five to ten samples taken directly 
from a large cornmet'cial fr<'.‘e7ja,\ tlie bacterial counts on each sample checkt^ 
witirin the usual llmils of’ error of bacterial analyses.’’ 

Ill i'l com|)arLsou <.)f two imdbods of incubation 'it was found that incubation 
at r/r" 0. for ‘is hours did not give counts which showed greater variation than 
tlu'Kse obtalruMl by Incubation at 30*^ for five days. It is noted, however, that 
the <!m:nds ohtaluojl by the latter method of incubation were practically 
double tlwse obtained by the former. 

A study was also made of the <iuestlon as to which dilution will give the 
more uccfui^jite count. The re.siilts show that when dilutions were such that 
about: 200 colonies were iiresent on tlie plates a louder variation between counts 
of samples of tee cream was found than whtm there \vere 50 or fewer colonies 
per plate. 

Varhitlons beiwocm duplicalo counts from the sa,me samide and the same 
dihilvhm rnnc:<'d from T ti> ]'>or cemt. Among duplicate phites in the exami- 
mitioi'i of nihr*!' samples ol* lc(^ cT4.'am a variation as high as 41 per cent was 
found, ‘‘•'rhis must l»e nnucmhcred In coruuK'tlon w'iiU the fact that the varia- 
th';n foiinrl in our <'xpmim<utts between avtu-age counts of different samples of 
Ice crea.m from the sumo gallon lot ranged, generally speaking, between 20 and 
30 p<M* cerd:. To ifiis variation hetwaum dupUcaite plates or a series of plates 
fj'om ilie same <'!llut:io!i must be added the error introduced In removing 1 cc. 
portions of Icc’; cream from different samples.” 

In discussing tlie interpretation of ba,eterla1 counts, it is stated that differ- 
«iieev« 111 tlie rrumlier of luicteria per <mbic centimeter should ixever be consid- 
areil except In relation to the total count of each sample. 

Studies on tlx© production of sanitary milk, J, M, Shwman (Pmmplvmda 
BtU: BfrL 19:1th Pih Brief reports are made of studies under the 

following Ikmw, lings : 

I. Btrmc burlindelogiml IrwAs* of the milk ohrriilor.— The 'mllknised In the pre- 
lim! aary tests here reported came from the coll€#e herd and was, produced 




under sanitary conditions of a grade equal to that required for ceitifi'ecl mill:. 
Tests were made on tue effect of the clarifying process oa the miBiber of 
bacteria, the subsequent activity of the organisms, and tlie keeping quality of 
the milk. On 15 tests the milk before clarification contaiiaed from 2,600 to 
6,500 with an average of 3,640 bacteria per cubic centimeter, while tiie milk 
after the process contained from 4,900 to 10,900, with an average of 7,027 bac- 
teria per cubic centimeter. “The increase in the number of bacteria in the 
clarifierl milk is, of course, only an apparent one and is due to the agitation of 
the macliiiie wMeli breaks up the clumps of bacteria, thus increasing tlie 
count as cletermined by the plate culture method,” 

Eeduction tests w'ere made in order to test the relative physiological activities 
of the microorganisms in ordinary and clarified milks. The tests were made 
by adding 10 cc. of milk with 1 cc. of a solution of 1 gm. methylene blue to 2 
liters of physiological salt solution, and incubating at 37° G. For the deter- 
mination of the reducing powers of the milks, five check samples each were 
ruB on the clarified and unciarified milks in each test. Four such tests were 
ran, and in every case the reduction took place sooner in the clarified milk. 
The differences were well marked and indicated that the clarifying process 
actually stimulates the activity of the organisms contained in milk. 

A study of the keeping quality of milk as affected by clarification showed 
that in each of the four samples tested the development of acid in m|lk held 
at 10° was gi'eater in clarified than in normal milk. In these tests tlie clarify- 
ing process did not appear to have any hygienic significance, as evidenced hy 
Its failure to remove streptococci to a measurable extent. 

II. TM sigmfiemiee of the udder flora in the production of high-grade milh . — 
In the course of otiier work it has been noticed that relatively large numbers 
of bacteria occur in the udders of certain cows, and that the existence of such 
animals Is more frequent than is ordinarily thought. Of 142 cows, from six 
different herds wiiicli have been examined, 19 have been found to give over 
10,000 bacteria per eiibie centimeter in their fresh milks, while in 41 cows the 
number ot organisms exceeded 5,000 per cubic centimeter. Two of the animals 
mentioned gave milk containing over 100,000 bacteria per cubic centimeter. All 
of the cows -were in normal healthy condition. 

In order to show the relation of the udder flora to the bacterial content 
of the finlshecl product, 12 cows of the college herd were selected, 6 of which 
had low numbers of microorganisms in their udders, while the other 6 luir- 
bored relatively large numbers. Three tests were made at intervals of several 
days of the milks from all 12 of the individual animals. The average bacterial 
count of the 6 low-, group cows was 140 and of the 6 liigh-gi-oup cows 10^'TO 
per cubic eeatimeter, ' 


The milks from these two groups of cows were also collected separately for 
a period of 15 days. The milks from the animals of the low group were placed 
in one can and those from the animals of the high group in another can ' AM 
of the cows were milked by two men, each milker taking three cows from mdi 
of the two groups. The milking was done with no extra precautions, the miito 
t en being weighed, strained, cooled, etc., in the usual way. Samples were 
rilT exposed to ail the handling it gets up to flie 

milk and 296 for the evening milk of the cows of the low group, and 11,240 tm 
ae^mormug milk and 7,353 me evening of i cows of hS 


HI. Wke mnml m»urreme of sk-eptocoem m the past vear 

examinations for streptocoed haw made of the milks from the indivlLai 
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cows of tile college lierd. Of 48 healtliy cows, showing no signs of nclfler 
trouble, streptococci were found in 15 of the individuals examined. Exami- 
nations were also made of the mixed milk from the college herd. Of 25 samples 
which were examined during the period of about four months all showed strep- 
tococci in relatively large numbers. 

The results obtalnec! at the station indicate “ that the mere presence of strep- 
tococci in milk has little if any significance from a sanitary point of view.” 

Analogy between lactic ferments and streptococci, from the standpoint of 
the action of antiseptics, Ohaislotte and H. Gabdot (Gompt. Rend. Acad. Sci. 
[Paris], 165 (1917), No. 7, pp. 27^-275, figs. 2 ). — A comparison was made of the 
action of different strengths of phenol and sodium fluorld upon streptococci and 
lactic ferments. 

The results show a remarkable similarity of action of these antiseptics upon 
the two groups of microbes. From the strict analogy observed between the two 
microbes it Is concluded that the results obtained from a study of the lactic 
ferment may be applied to pathogenic bacteria. 

Butter shrinkage, E. S. Guthbh! (Jour. Dairy Sci., 1 (1917), No. B, pp. 1$6- 
168 ). — Tabulated data are presented showing the decrease or increase in each 
of 100 tubs of blitter after storage for 134 days at from 0 to — 10° F. The 
butter was made at the Cornell TJniversity creameiy from eight different 
churnings from sweet, pasteurized cream. 

Seventeen packages showed an increase in weight ranging from 0.5 to 27.5 
oz. and totaling 85 oz. Eighty-three tubs showed shrinkage which varied from 
0.5 to 15.5 oz. and totaled 377.5 oz. The net shrinkage was 18.28 lbs., or 0.29 
per cent. The individual weighings were not checked. 

The infiiience of salt on the changes taking place in storage butter, R. M. 
Washbubn and A. 0. Dahijbebg (Jour. Dairy BcL, 1 (1917), No. 2, pp. 114-126, 
fig. 1 ). — This is a report of studies of salted and uiisalted butter held for the 
usual cold-storage period in a commercial cold-storage butter room, and then 
for a short time at the usual ice-box temperature In order to give it the treat- 
ment usually received by stored butter before being consumed. 

Salt, exclusive of its antiseptic property, hastened the deterioration of the 
butter. When stored at —15° F., unsalted butter kept as well as salted butter. 
The bacteria in the unsalted butter decreased more rapidly at —15° than 
they did in the salted butter, but increased more rapidly at 58°. The acidity 
of the unsalted and the salted butter increased uniformly at —15°, but at 58° 
the increase was greater in the unsalted butter. Moisture was lost from the 
salted butter, but not from the unsalted, at —15°. Little, if any, relationship 
existed between the bacteria, tlie acidity, and the score in this butter. 

Blowing renovated butter oil at pasteurizing temperature, K. H. Shaw 
and R. P. Noeton (Jour. Dairy Bci., 1 (1917), No. 2, pp. 127-185 ). — ^Renovated 
butter was made from a uniform grade of packing stock under factory condi- 
tions. The details of manufacture, except the blowing temperatures, were held 
as nearly alike as possible. Part was blown at the pasteurizing temperature, 
and the rest at the usual temperature. Samples were scored while fresh, and 
after holding three weeks in cold storage. 

No differences were found that could be ascribed to the blowing temperatures. 
From 2.5 to 4.5 hours were required to ** sweeten ” the butter oil at the pasteur- 
izing temperature, while about 15 hours were required to bring the butter oil 
blown at the usual temperature to the same condition, thus cutting down two- 
thirds of the operating time of this phase of the process. 

The, results of the investigation indicate that the butter oil may be blown at 
temperature that will insure its pasteurization without impairing in any 
way the flavor, grain, or keeping quality of the finished product. 
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Soft clieese making*, R, W. Bbowk and M. Moeteksen {Iowa Bta. Circ, SS 
(1916), pp, 4 ). — directions for making Nenfchatel, pimento, olive cream, 
sanch^dcli nnt, cream, club, cottage, and butternut cheeses. 

How to make cottage cheese on the farm, K, J. Matheson and F, E. Cam- 
hack iU. S. Dept Agt,, Farmers^ But 850 {1911), pp, 15, figs. 7).'— Full direc- 
tions are given for making cottage cheese from skim milk on. the farm, with 
and without the use of pepsin or rennet, in small quantities for home use and 
on a larger scale for marketing. 

YETEEISTABY MEBICIIE. 

Veterinary obstetrics, W. h. Wibliams {Ithaca, N. Y.: Author, 1917, pp. 
XIV +837, pis, $, figs. 140). — ^This is the first of two volumes of which the 
second wdll relate to associated diseases. This volume is based upon the work 
previously noted {E. S. R., 21, p. 579), wMch has been rewritten and rearranged 
upon an entirely new plan. 

Report of the veterinary department for the hiennial period ended June 
30, 1916, J. I. Gibson {Bien. Rpt Vet, Burg. Iowa, 10 {1915-18), pp. 34 ). — In 
addition to a short history of the general outbreak of foot-and-mouth disease 
throughout the country, by J. R. Mohler, a detailed statement of the outbreak 
in Iowa in 1914-15 is given, together with notes on the eradication work with 
hog cholera through sanitary measures, on dourine, etc. ^ 

A plea for the standardization of reports of agglutination tests, P. B. 
Hadley (Jour. Immunol. , 2 {1917), No. 5, pp. 403-4^7 ). — The author, at the 
Rhode Island Experiment Station, proposes the following scheme for records 
and for publication of results of agglutination tests : 

‘‘ That a complete flocculation and clearing, so that the medium becomes water- 
clear, be referred to as a complete agglutination, and be expressed by the 
symbol (0). That the last tube, beyond which no significant agglutination can 
be observed, be regarded as an agglutination of grade 1, and be expressed by the 
symbol (1). That between these two extreme grades of reaction there be re- 
corded, if present, three intermediate grades expressed by the symbols (4), (3), 
(2) .... That a negative test (i. e., no appreciable agglutination) be expressed 
by the zero sign (0). That when no test is made in a certain dilution for a cer- 
tain antigen, this circumstance be expressed by the minus sign or. blank 
( — ) .... That statements regarding the degrees of sedimentation in the con- 
trol tube should always be reported in a ‘ control column.’ That the smallest 
detectable quantity should be regarded as a trace of sediment, and expressed 
by the symbol (T). That a significant sedimentation . . . should be expressed 
by the symbol (S). That such a degree of sedimentation as might perhaps 
invalidate the test should ... be expressed by the symbol (SS).” 

It is indicated that such a system for recording and expressing results would 
eliminate much confusion in interpretation and render the tests of different 
workers comparable to a much greater degree than is possible at the present 
time. 

Studies in anaphylaxis.— XX, The reciprocal relations of antigen and 
antibody within the cell. — A contribution to cellular immunology, B. Weid 
(J o«r. Immunol., 2 {1917), No, 5, pp, 409-499, fig, i ) .—Continuing the studies 
previously noted (B. S. B., 36, p. 677), data are submitted which further es- 
tablish the previously made contention of the coexistence of antigen and anti- 
body within the cell and also the influence that these two factors exert upon 
each other in the cell. 

**,When guinea pigs are passively sensitized by the injection of rabbit Im- 
mutte serum, quantitative studies show that the anchored, or cellular, antibody 
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is capable of combining witb varying quantities of tbe antigen/' Tiie phe- 
nomenon was observed •whether a complex (horse serum) or a simple (crystal- 
line egg albumin) antigen was used, in experiments on the living animal as 
'^vell as on the isolated uterus, and also with native antibody as shown in the 
experiments in active anaphylaxis. 

Partially combined cellular antibody manifests a marked diniinutiori in its 
affinity for fresh antigen. This diminuation is inverse, but only very roughly, 
to the degree of saturation by antigen. • Considerable variation in the amount 
of the- desensitising dose of antigen may produce in practically the same de- 
gree a loss of reactivity, or of avidity, toward fresh increments of antigen. 

“The minimal anaphylactic dose after partial desensitization shows an 
enormous increase over that in the undesensitized animals. This increase can 
not possibly be accounted for on the theory of neutralization of part of the 
cellular antibody, leaving the remainder free to act. Partially saturated anti- 
body shows not a diminished, but a qualitatively altered reactivity. Native 
guinea pig anti-antibody attenuates alien (rabbit’s) sensitizing antibody. In 
relatively large amounts the former may completely abolish the reactivity of 
the latter ; in smaller amounts it lowers the reactivity in such a fashion that 
very large amounts of antigen are required to induce an anaphylactic response. 
Partially neutralized antigen shows, not a diminution, but a qualitative alter- 
ation of its reactive function. 

“The combination of cellular antibody with antigen in varying proportions 
suggests an analogy with colloidal reactions, or adsorption phenomena. A 
very essential point of difference is the specific affinity of the two rea- 
gents. . . . 

“ The same antibody, when in solution as precipitin, combines with antigen 
quantitatively, and in strictly constant proportions, to form precipitate; when 
attached to the cell, as sensitizing antibody, it combines with antigen in vary- 
ing proportions. The living cell, therefore, modifies its properties. There is 
no general law governing the mode of reaction of antibody. Depending upon 
circumstances, it may combine with antigen according either to chemical or to 
physical (colloidal) analogies.” 

Bole of hepatic tissues in the acute anaphylactic reaction, W. H. Man- 
WAEiNG and H. E. Ckowe {Jour. Immunol., 2 {1917), Wo. 5, pp. 517-52Jf ). — “The 
detoxicating action of the anaphylactic liver is not tine solely to the presence 
of anaphylactic humoral elements. There is evidently an acquired detoxi- 
cating function of the fixed liver cells. The detoxicating action is not due to 
a removal or destruction of the foreign protein in the perfusion fluid. Evi- 
dence points to the explosive formation or liberation of vasodilator and broncho- 
dilator substances by the sensitized liver cells.” 

Bate of the foreign protein in the acute anaphylactic reaction, W, H. Man- 
•WAEINO, Y. Kxjsama, and H, E. Geowe {Joiir. Immunol., 2 {1917), Wo, d, pp. 

Erom the results obtained in the study reported, in , which perfusion 
methods were applied to isolated organs and tissues, it is concluded that “ no 
demonstrable destruction or binding of the foreign protein hy the fixed tissues 
takes place during the acute anaphylactic reaction.” 

The influence of temperature on the fixation of complement, H. B. Beak 
{Jour. Path.' and Bact, U (1917), Wo. 2, pp. lB$-'2Ur figs* 8).— Data obtained 
in the study show that in a mixture of antigen and antibody more complement 
is fixed at 0® G. than at ST®, The maximum fixation, however, is attained more 
rap*«dly at 37** than at 0®, 

“ If suitable proportions of antigen, antiserum, and fresh' guinea-pig serum 
are mixed, it is possible to demonstrate that a precipitate is formed at 0®, which 
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^issolTes at and reappears if tlie temperattire is again brongM down to 0* . 
When antigen, antiserum, and complement are mixed, the englobnlin of the 
guinea-pig serum is adsorbed by the particles of the precipitate. The formation 
of this adsorption compound is favored by keeping the mixture at a low tem- 
perature. These observations explain the fact that more complement is fixed at 
0® than at S7\ 

‘*The formation of an adsorption compound in a mixture of antigen, anti- 
serum, and guinea-pig serum is an essential part of the mechanism of comple- 
ment fixation. Where the antigen is a cell which can be lysed, the effect of the 
formation of the adsorption compound is to concentrate at the surface of the 
cell the active or lytic component of the complement. The subsequent reaction 
which involves the lysis of the cell is, of course, favored by a relatively high 
temperature.'^ 

The data are submitted in tabular and graphical form. 

Preservation of coiiipleinent. — A preliminary report, B. W. Bhamt (Jour, 
Am&r, Med, Asme., 69 {1917), No, 1%, pp, 973, 974), — ^The author has found 
that complement diluted to 40 per cent with 10 per cent sodium acetate in 0.9 
per cent sodium ciilorid solution will keep perfectly until used in ordinary 
routine work. A sample of guinea-pig serum so diluted, which showed a unit 
of 0.1, one month afterwards showed a unit of 0.125. 

Anthrax in the Territory of Hawaii, V. A. Nosgaabu (Hawaii, Forester 
and Agr,, 14 (1917), No, 6, pp, 156-165), — ^An outbreak of anthrax at Hanalei, 
Kauai, is recorded and a general account given of the disease and directions for 
its control. 

The stisceptibillty of the prairie dog to rabies, G. Waltees (Jowr, Amer, 
Yet, Med, Assoc., 51 (1917), No. 5, pp. 702-704), — The inoculation of several 
prairie dogs with rabies virus resulted in fairly typical symptoms, although a 
thorough search of the literature failed to show any previous record of rabies 
infeetion among them. Attention is called to the ease with which the disease 
might be spread among prairie dogs by coyotes or other enemies and thence to 
other animals which come in contact with them offensively. 

Rinderpest in swine with experiments upon its transmission from cattle 
and carabao to swine and vice versa, W. H. Boynton (Philippim Jour, Sd., 
Sect B, 11 (1916), No. 5, pp, 215-M5, pis, 2, figs, 10). — ^This material has been 
previously noted from another source (E. S. E., 3T, p. 79), 

The recent outbreak of vesicular stomatitis, A. A. Leibold (Vet, Alumni 
Quart, lOMo State Unw.J, 4 (1917), No. 4 PP* 132-134) • — A report of observa- 
tions made during the course of an epmootic outbreak of the disease, particu- 
larly among horses, though some cattle were affected, in Utah, Nebraska, Colo- 
rado, Missouri, and northern Illinois in the fall of 1916. 

The sensitiveness of tubercle and other acid-fast bacilli to acids, A. E. 
FoETEa (Jour. Em ICatiibridge}, 1$ (1917), No. 1, pp. 66-68).— In the study 
reported a very great difference in sensitiveness to both organic and inorganic 
acids was observed between tubercle and other acid-fast bacilli. Tubercle 
bacilli were Mlled in 24 hours by tenth-normal acid, but could resist more dilute 
acid, while other acid-fast bacEli were MBed by -^normal acid. No difference 
could be observed between the action of inorganic and soluble organic acid upon, 
the bacilli. A difference between soluble and insoluble fatty acids was, hom^ 
ever, observed. If the insoluble add was in a fine emulsion and was' sha^^n 
with the bacilli bacteriolysis occurred. Acid-fast bacilli other than the tubeC'cIe, 
although‘'more sensitive to lower adds, were less affected by the insoluble /fatty 
'adds. No difference was observed in sensitiveness between human and' Ifv^ovina 
bacilli. F 

, P 
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The bacteriolytic action of gland extracts on tubercle bacilli, A. E. Pobteb 
(Jour. Myg» IGambridge], IQ {1911), Yo. 1, pp. 55-65). — Lung extract was 
found to be the least bactericidal, w^hile pancreas extract was found to be the 
most powerful. The extracts of liver, thymus, and lyinpliatic glands were all 
strongly bactericidal. Suprarenal gland, pig and cat spleen, human and cat 
kidney, human and ox brain, ox thyroid, eat lung, ox bone marrow, and ox 
pituitary gland ’ extracts were all found to be bactericidal to a lesser degree. 
A human skin extract was examined for bactericidal properties and found to 
be exceptionally rich in esterases. It is noted that this sample of skin extract 
bears out the relationship between lipolysis and bacteriolysis of tubercle bacilli, 
since the extract was extremely bactericidal. No difference was observed 
between the bovine and human tubercle bacilli in susceptibility to any of the 
gland exti'acts examined, 

“ Other acid-fast bacilli, though on the whole less susceptible than tubercle 
bacilli to the influence of these extracts, were bacteriolyzed by them. They 
were also killed by one lung extract (pig’s) which contained an unusually large 
amount of olein lipase and which had no effect on tubercle bacilli.” 

The data are presented in tabular form. 

On the claimed differential characteristic of the avian tubercle bacillus, 
A. Rochaix (Compt. Rmd. 8oc. Biol. [Paris], 80 {1911), No. 12, pp. 510, 511). — 
Data are submitted from which the author concludes that the medium pre- 
viously described/ consisting of agar with carrot juice, can not be used to 
differentiate the avian from the human and bovine tubercle bacillus as has been 
recently claimed by Ran j el de Morals.* 

Vaccination against bovine tuberculosis, A, Beijschettini {Rev. Path. 
€omp., No. m (1911), pp. 5i Q; ads. in Vet. Rev., 1 {1911), No. S, pp. B95, 
B96). — A vaccine is described which has been prepared by injecting virulent 
bovine bacilli (previously washed in a mixture of alcohol and ether to reinove 
the fat) into the pleural cavity of rabbits. After 48 hours the bacilli are col- 
lected, carefully ground with quartz sand, and emulsified in an agitator wuth 
0.5 per cent phenol solution. After the addition of ether the mixture is filtered 
through cotton and preserved under toluol in a refrigerator. 

Eight calves were vaccinated wnth the preparation, five subcutaneously and 
three intravenously. Six months later the calves were inoculated wdth tubercle 
bacilli, four of them with the culture and the other four with an emulsion of 
mammary tuberculosis extremely ribh in bacilli. The results obtained were so 
satisfactory that a practical test on a large number of animals has been 
recommended. 

Tuberculosis m farm animals, O. L. McAuthub {Arkansas 8ta. Bui. 1S6 
(1911), pp. S~15, figs. 5). — ^TMs bulletin briefly describes tlie disease in cattle, 
swine, and fowls ; the tuberculin test ; and the duration of life of the tubercle 
bacillus outside of the animal body. 

Kaua^ing a tuberculous herd {Iowa 8ta. But 172 {1917), pp. 79-90, figs. 
j^),— -This bulletin consists of two parts. 

I. Sisiory of the tuberculous herd at loioa Btate College since 1909, W. H. 
Pew (pp. 79-86). — ^This material has been essentially noted from another source 
(E. S. R., 37,’ p. 379). 

II. Plans for the control and eradication of tuberculosis, O. H. Stange (pp.^ 
86-90).— The author here briefly outlines the methods which have been pro- 

"'^'spsed for the control and eradication of the disease and gives the recommenda- 

. ' ' , 

Eend. Soc. Biol. CF&rls], 74 (1913), No, 11, pp. 604-606. 

'* T'aatajens de um novo meio vejetal de cuitura. FatoloJIa Geral [Rio de 
1911, Aug. 
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tions of the International Commission on the Control of Bovine Tuberculosis, 
as previnsly noted (E. S, E., 25, p. 384). 

Fooling vsdtii tuberculosis, F. F. Field et al. (KiMtalVs Dairy Parmer^ i$ 
(1917), ¥o. 19, p. 7.^^) — The successful eradication of tuberculosis from a large 
herd of dairy cows in Massachusetts by the Ostertag method is reported upon. 

In the 3.5 years that the system was under way there were hut three reactors 
in young animals reared in this way. 

Eoisoning of cattle with horse-radish, W. Hackett (Jour. Gompar. Path, 
and Tlier., 30 {1917), A^o. 2, p. 158).— The author reports upon the loss of sev- 
eral head of cattle from feeding upon a considerable quantity of horse-radish 
roots. 

Poisoning of cattle with British ragwort, S. Stockman (Jour. Compar. 
Path, and Tlier., 59 (1917), Ho. 2, pp. 151-15.^).— A report upon the loss of a 
large number of cattle at Northallerton from feeding upon forage containing 
ragv;ort (Senecio). 

Eradicating tall larkspur on cattle ranges in the National Forests, A. B, 
Aldoks (U. S. Dept Apr., Fanners’ Bui. 826 (1917), pp. 23, flgs. 8). — This pub- 
lication gives the results of grubbing w^ork in the eradication of tall larkspur 
on the National Forest ranges where the annual losses of cattle due to poison- 
ing by this plant amount to about 5,000 head. The methods of operation, equip- 
ment, etc., are described. “ The average cost of eradicating larkspur by grubbing 
probably falls between $3.65 and $4.15 per acre on range that is comparatively 
free from rocks, willows, and brush. For willow and rocky areas about $10 an 
acre probably represents the maximum cost.” 

Investigations into the cause of worm nodules (Onchocerca gibsoni) in 
cattle, C. G. Dickinson and G. F, Hill (Melhourne, AustrGovt,, 1916, pp, 7). — 
The work here reported has definitely excluded certain species that have been 
considered as possible vectors, namely, Lyperosia exigua, Stcrmoxys calcitram, 
Tabanus masiersi, T. nigtitarsis, (Boophilus) Margaropus australis, and any 
purely aquatic forms other than those possibly found in the bore water. See 
also a note by AleEacliran and Hill (E. S. E., 34, p. 581). 

External parasites of sheep: Eradication of ticks in New Zealand, A. Mat- 
thews (/oiir. Agr. [Hetv Zeaf}, 15 (1911), No. 2, pp. 75-78). — A discussion of 
methods in eradication work with the sheep tick or ked (Melophagus ovinm) 
in New Zealand. Attention is called to the eradication of the sheep scab mite 
that was effected many years ago under very^ great difficulties, since which time 
there has been no return of the disease. 

Hog cholera: PieTention and treatment, M. Doeset and O. B. Hess (U, 8 . 
Dept. Ag7\, Farmers’ But SS^ (1917), pp. 32, figs. 13). — A summary of infor- 
mation on the subject based upon the more recent investigations and demonstra- 
' tions of control work carried on by the U. S. Department of Agriculture in co- 
operation with the State authorities. “ Experiments of the Bureau of Animal 
Industry have demonstrated the possibility of greatly reducing the losses from 
hog cholera wherever farmers ax'e willing to cooperate and take steps to prevent 
the spread of infection and secure the proper treatment of their herds.” 

On the possibility of the infection of pigs with the flukes OpisthorcMs 
felinus, Bseudoamphistomuni danubiense, and Metorchis albidiis, Joan 
CiUBEA (ZtseliT. Fleisoh. u. Milchhyg., 26 (1916), pp. 323-326; ahs. in Abs. Bad., 

■ 1 (1917), No. 4, p. 517).— Fish containing larvfs of 0. felimiis, M. atUdus, and 
' P, dmuMmse were fed to young pigs. The liver, gall bladder, and bile ducts^''^ 
, became infested t^dth the first two of these but not with the third. 

Eepinay^s treatment of mange of the horse by sulphurous anhy4rid, 
VifxEL and Ohollbt (Yet. Jour., 73 (1917), No. 506, pp. 267-276, figs. 6*).— The 
authors find that In the treatment of the horse for mange sulphur dioxi<| is 
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eifecti¥e, simple, inoffensive, rapid, and economical. A generator which they 
have had constructed is described and a claim of originality made for the pro- 
cedure and its application in the treatment of mange In the horse, all the specific 
clinical signs of which disappear within a few’’ days after treatment The results 
obtained in the treatment of nine horses with ringworm are said to have been 
satisfactory. The lice and nits are radically destroyed without any recurrence 
by a suiphiiration of 25 minutes. 

Auto-inoculation and early development of the larva of the horse botfly in 
the buccal mucous membrane, B. Roxjbatjd {Campi. Eend. Acad. ScL [Puns], 
164 (1917) j Yo. ii, pp. 4^3-456; ahs. m Internet. Inst. Agr. IRomeJ, Internat. 
Eev. ScL and Fract. Agr., 8 (1917), No. 5, pp. 757, 758). — In experimenting with 
the guinea pig the author has found that the egg of the horse botfly (GasirO'- 
philus intestimiUs DeGeer) does not hatch spontaneously but that the larva may 
remain for several v^eeks awaiting the mechanical contact by which hatching is 
brought about. The larvse w'hich are liberated at once by mechanical contact — 
the mucous membrane of the tongue is not indispensable, since sharp rubbing 
against the animaPs teeth or gums has the same effect — never perforate the 
epidermis but bury themselves in the epithelium and develop in the mucous 
membrane of the mouth. In the guinea pig the larva was observed to penetrate 
beneath the epithelium parallel to the surface and remain in a superficial posi- 
tion. One individual observed in the mucosa of the tongue had tripled in size by 
the ninth day. After the first molt the larvse pass to the stomach. 

Contribution to the study of epizootic lymphangitis, Trijche and Guignabd 
(Bill. So€. Vent, Med. VM., 9S (1917), No. S-4^ pp. 64-'68; abs. in Vet. Rea., 30 
(1917), No. 1513, p. 6). — The author reports observations wdiich show that 
galyl, a chemical product similar to salvarsan, has a valuable specific action in 
epizootic lymphangitis. 

Investigations of a fungus (Monilia capsulata) found in the pus from a 
mule affected with epizootic lymphangitis, F. Lindnee and P. Ivnuth 
(Ztsohr. Infektiomkrank. u. Egg. HamUere, 17 (1916), No. 5, pp. 200-308, pis. 
4, figs. 2 ). — In infection experiments with M* capsulata the autliors failed to 
produce the disease. 

Intestinal parasites ' of poultry, their prevention and treatment, A. B. 
WiCKWAEE {Ga>nada Dept. Agr., Mealth Anim. Branch Bui, 25 (1917), pp. 13, pis, 
S ), — A popular discussion. 

Coccidiosis of the fowl, H, H. Ctjbson (Union Bo. Africa, Dept, Agr. Bui. S 
(1917), PP- 4 )' — brief popular account of this disease, which is said to be very 
prevalent in the Cape Peninsula and probably, in other parts of South Africa. 

A means of transmitting the fowl nematode Heterakis papillosa, J. B. 
Ackert (Science, n, sen, 48 (1917), No. 1190, p. 394)- — ^Recent experiments are 
said to have demonstrated that tlie fowl nematode S. papillosa may be trans- 
* mitted to chickens by feeding them a dung earthworm (Belodrilus gieseUri 
JiempeU). Of ten 5-week-old chicks given the dung earthworms every few days 
until each chick had, ingested approximately 40 worms, four became infested 
with H, papillosa, 

“'Of S95 chickens taken locally and examined in this laboratory during the 
last 8 years, 298 were infected with S. papillosa. The average infection was 
84.4 nematodes, but a single infection of 100 nematodes is not uncommon, and 
in one instance a fowl contained 326 of these parasites.’^’ 

While the data presented indicate that the relation of the nematode to 'the 
earthworm is that of an association, in which ease the eggs of the former might 
be carried on the slimy surface of the earthworm or in Its engulfed food, the 
evidence is not such as precludes the possibility that this earthworm may ;!n 
some way serve as an intermediate host of Jff. papillosa. 
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Earm reservoirs^ S. Fobtieu (17. jSf. Dept, Agr,, Farmsrs^ Bnl, 828 (1917)^ pp, 
86, figs, SI ) , — ^Tliis publication gives practical information to tbose wlio Intend 
to build or are operating farm reservoirs. The chief featiires of such struc- 
tures are discussed, and various kinds of reservoirs adapted to the storage of 
water on farms are described, including reservoirs used with pumping plants, 
reservoirs built in beds of streams, stock-watering reservoirs, concrete-lined 
reservoirs, and cobblestone reservoirs. Reservoirs adapted to conditions in the 
Atlantic Coast States and in humid regions in general are also described. 

Surface water supply of Colorado River Basin, 1914 {U, 8, Geol. Stirveg, 
W ater~8uppUj Paper 389 {1917), pp. 19S-fXXX/II, pis, 2 ), — ^TMs report, pre- 
par^ in cooperation with the States of Arizona, Nevada, New Mexico, and 
Utah, presents the results of measurements of flow made on streams in the 
Colorado River Basin during 1914, together with the usual list of gauging sta- 
tions and publications relating to w’ater resources. 

Surface water supply of the Great Basin, 1914 {U. 8. Geol. Survey, Water- 
Supply Paper 390 (1917), pp, SOB+XXXIII, pis, 2 ). — This report, prepared in 
cooperation with the States of Utah, Nevada, California, Oregon, and Idaho, 
presents the results of measurements of flow" made on the Great Salt Lake, 
Sevier Lake, Pavant Talley, Beaver River, Sal ton Sea, Owens Lake, Mono 
Lake, Walker Lake, Humboldt-Carson Sink, Pyramid and Winnemucca Lakes, 
Warner Lakes, Abert Lake, Silver Lake, and Malheur and Harney Lakes basins 
during 1914, together with the usual list of gauging stations and publications. 

Surface water supply of St, Lawrence River Basin, 1915 (U. 8, Geol. Sur- 
vey, Water-Supply Paper 404 (1917), pp. 122-j-XXXI, pis. B).— This report, 
prepared in cooperation with the States of Minnesota, Wisconsin, New York, 
and Yermont, presents the results of measurements of flow made on streams 
in the St. Law^rence River Basin during 1915, together with the usual list of 
gauging stations and publications relating to \vater resources. 

Surf act water supply of western G-ulf of Mexico basins, 1915 (U, 8. Geol. 
Survey, Water-Supply Paper 4O8 (1917), pp. 111-pXXVI, pU. g).— This report, 
prepared in cooperation with the States of Texas and New Mexico, presents 
the results of measurements of flow made on streams in the western Gulf of 
Mexico drainage basins during 1915, including especially the Rio Grande Basin, 
tog'Bther with the usual list of gauging stations and publications relating to 
water’rogOTrces. 

Revenue'^eport on the irrigation works of the Ajmer-Merwara District 
for the year ended March 31, 1916, 0, C. Watson (Rev. Rpt. Irrig, Works 
Afnier-Merwara^ ^916, pp, 25, pis. 2 ). — This is a report of irrigation works, 
expenditures, and -revenues for the district for the year ended March 31, 1916. 

Revenue report of the Government of Bihar and Orissa, Public Works De- 
partment, Irrigation Branch, for the year 1915-16 (Rev. Rpt. Bihar and 
Orissa [Jfidm], Irrig. -Dr aneli, 1915-16, pp. II+[124'j ). — Data on irrigation 
work, revenues, and expenditures in Bihar and Orissa for the year 1915-16 are 
reported. 

Water analysis (Ann. Sup. Bd. Health Prov. Quebec, 22 (1916), pp. 
58-97), — Physical, chemical, '"^nd bacteriological analyses of 422 samples of 
water from different parts of Province of Quebec are reported. 

Report upon the operation of a nonflush chemical closet, P. W. Wabd 
(Ann. Mpt Prov. Bd. Health Ontario, S4 (1915), pp. Ill, 112, fig, 1).— Tests, 
conducted at the Ontario Boavd of Health experiment station, of a nonflush 
chemical closet for the use of schools and buildings are reported. The outfit 
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consists of a white porcelain bowl, a cylindrical iron tank of 100 gal. capacity, 
sufficient white enamel pipe for ventilation purposes, and 30 lbs. of an electro- 
lytic caustic soda for chemical. The bowl is so constructed that solids do not 
strike the bowl, bnt fall directly Into the tank below. 

It was found by a series of experiments that 24 hours after the addition of 
fecal matter all traces of bacterial life had disappeared, the solid's had been 
digested, and only a small amount of flocculent sludge was left out of solution. 
During the reaction a small amount of ammonia gas was given off, but the 
ventilation provided prevented the escape of any odor into the room. Analyses 
of the solution in the tank showed that in 100 gal. there were i Ih. of potash, 
i lb. of phosphoric acid, and ^ Ih. of nitrogen, all in a form available as plant 
food. A warning is given that if a charge of chemical is not maintained this 
system will be a nuisance. 

Chemical closets {Puh, Health Rpts. [17. ^.], 32 (1917), No. 26, pp. 1017- 
1020). — In a brief statement of the advantages and limitations of chemical 
closets it is pointed out that “ everything depends upon the sufficiency of the 
disinfection and the means of final disposal. No system should be installed 
or recommended for installation in the absence of definite and satisfactory 
evidence that the treatment proposed will in fact destroy pathogenic bacteria, 
and, in those sections of the country where hookworm disease is prevalent, the 
eggs and larvse of hookworms. While the design and satisfactory operation of 
such a device is quite possible, its general adoption ought not to be recom- 
mended without giving the fullest consideration to the possibilities of mis- 
management, and it is believed that, whatever means are adopted for final 
disposal, these should he so safeguarded that the almost inevitable failure at 
times of the chemical toilet may not result in serious danger to the health of 
those affected.’^ 

Sewage purification. — ^Decantation, H. VEBEikKE {Ann. Fonts et ChamsSes, 
9. ser., S7 {1917), pt. 1, No. 1, pp. 7-151, figs. 37). — This is an extensive report 
of experiments at the Mesly experiment station in France on sedimentation as 
a factor in sewage purification. 

Eesults of operation of small sewage-disposal plants, L. G. Feank {West, 
Engin., 8 {1917), No. 7, pp. 270, 271). — ^Experiments conducted by the U. S. 
Public Health Service on the operation of small sewage-disposal plants con- 
sisting of an Imhoff tank and sand bed are reported, 

“ Sewage was tested from two sources. The sewage subjected to the most 
careful test wms from 25 people comprising a nurses’ dormitory and one resi- 
dence. . . . The sewage flow was 100 gal, per capita daily. The occasional 
samples of raw sewage gave an average value somewhat over 1,000 parts per 
million total solids and 177 parts per million for a 24-hour, at 20® C., oxygen 
demand. The other sewage used for testing was from 60 people in a small 
community in Chevy Chase, Md.” The following conclusions are considered 
justified : 

'‘It is possible by means of a 5-hour detention period in a properly designed 
Imhoff tank to remove from the raw sewage of small communities 98 per cent 
of the settleable solids without producing a nuisance. A mean detention period 
of 6 hours, based on the average daily flow, will not cause the sewage to become 
septic or foul-smelling if it is fresh when it enters the tank. The accumulation 
of a disagreeable mass of grease and fecal matters in the first compartment of 
the settling chamber may be prevented by the introduction of a horizontal 
eoarse-mesh screen at the water level of' this chamber. The screen keeps' the 
floating matters submerged and apparently results in all fecal matter sooner or 
' 87450®— 18— 7 
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later becoming water-logged and sinking throngli tlie slot into tlie sludge 
chamber, 

“ It is too soon to state with conviction the amount of digested sludge that may 
be expected from small-scale tanks, but one tank indicates an apparent acctimn- 
iation of 2.6 cn. ft. per year per person, and another tank, 4 cii, ft. 

“ The only time when tanks required daily attention was during the foaming 
period, which lasted about 10 days, and during which time some of the foam had 
to be removed and buried. At all other times attention once a month at most 
was ample. Since the foaming period has been passed the scum formation has 
been slight. 

The decomposed sludge obtained from the small-scale Imhoff tanks re- 
sembled that obtained in large tanks except that it had a higher moisture con- 
tent. This may perhaps be explained by the shallowness of the sludge layer. 
A 15-in. sand bed dosed with settled sewage at a net rate of 190,000 gal. per 
acre per clay during the second summer reduced the average oxygen demand 
from 63 to 12 parts per million (24-hour at 20°). This is probably ample puri- 
fication for many cases, but insufficient for others. 

The sand bed required little attention during the summer months, but what 
would seem to be a prohibitive amount of attention during the winter months, 
even though covered with a tongue-and-groove wooden cover. No nuisance was 
produced during the summer months by the dosing of the uncovered sand bed 
with the tank effluent. The growth of weeds on the surface did not seem to 
have an unfavorable effect upon the operation of the sand bed.” 

The management of liquid and solid manure in Belgium, H. Vendelmans 
(Jour. Bd, Agr. [London} , (1911), No, 12, pp, 1208-1221, figs, Tanks 

and pits for the conservation of liquid and solid manure are described and 
illustrated as developed by experience in Belgium. 

Tanks for liquid manure are best placed immediately under the standing 
place of the cattle, occupying the full width and running the entire length. A 
depth varying from 32 In, at the shallow end to 35 in. at the outlet is consid- 
ered sufficient Walls of one thickness of solid 9-in. bricks set in cement 
mortar are sufficient without foundation. The floor is of bricks waterproofed 
with cement. 

Manure pits are made to provide easy handling of the manure and shelter 
from sun, rain, and wind, to avoid white molds, and to improve the ripening 
process and hygienic conditions. A water-tight, solid manure pit of brick or 
cement is made against the wail of the cow house, running its entire length. 
The capacity is calculated on the quantity of manure produced between two 
successive emptyings and is varied by varying the width. The pit is sunk 
into the soil about 32 in, to avoid atmospheric influences. 

State highway mileage and expenditures for the calendar year 1916 (U. B, 
Dept, Agr., Ofiice Sec, Circ. (1917), pp, 8, fig. i).— This circular states that 
**cash expenditures on the rural roads and bridges in the United States in 
1916 amounted to §272,634,424. To this should be added the value of the 
statute and convict labor, which can not be fixed with any great degree of 
accuracy, but probably amounted to not leSsS than §15,000,000, thus making the 
grand total expenditure for the year §288,000,000. ... At present there are" out- 
standing more than §400,000,000 of road and bridge bonds and long-term war- 
rants, maturing at the rate of about $20,000,000 per year and requiring about 
an equal amount for the payment of interest charges. . . . More than $40,- 
, 000,000 of new road and bridge bonds are now being issued annually. . . . 

, The public rural roads of the United States at present have a total length 
of 2,455,761 miles, of which aliout 287,000 mUes, or 11.6 per cent, are improved 
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with some form of surfacing, Tiie mileage of liard-snrfaced roads is increasing 
at the rate of ahont 15,000 miles per anmnn. During 1016 the States having 
State highway departments surfaced about 7,000 miles under State supervision 
and also improved an additional 9,000 miles by grading or otherwise. Thus, of 
the really constructive work of permanent improvement in the United States 
last year, about one-half was more or less directly under competent State super- 
vision. In addition to this work of construction the several State highway 
departments also supervised the maintenance of 75,811 miles of main and trunk- 
line highways.” 

Tabular data are included on expenditures during 1916 by or under the super- 
vision of State highway departments, on road mileage, and on cash road and 
bridge expenditures for the years 1904, 1914, and 1916. 

Third biennial report of the Wisconsin Highway Commission 1914-15 
(Wi^. Highway Com. Bim, Rpt., S (1914-15) ^ pp. 329, figs. 172). — This report 
covers State aid road and bridge construction in Wisconsin for the calendar 
years 1914 and 1915, and includes a preliminary report of similar operations in 
the calendar year 1916. 

Standard forms for specifications, tests, reports, and methods of sampling 
for road materials (U. S. Dept. Agr. Bui. 555 (1917), pp. 56, fig. 1). — These 
standard forms were recommended by the first conference of State highway 
testing engineers and chemists at Washington, D. G., from February 12 to 17, 
1917. 

Dust prevention by the use of palliatives, H. B. Shattuck (Ann. Rpt. 
Penn. State GoL, 1915, pp. 153-162). — This is a brief description of the use of 
fresh water, sea water, calcium chlorid, waste sulphite liquor, vegetable and 
animal oils, road oils, emulsions, and tar as dust preventives on roads. 

‘‘Earth roads will usually best respond to treatment with water, calcium 
chlorid, and light oils. Gravel and macadamized roads may be treated with 
these or with asphalts, emulsions of oils, and tars. Very sandy roads will be 
improved if a suitable amount of clay is first mixed with the sand and the 
whole consolidated before the application of a dust preventive. In like man- 
ner a very clayey road should be given a suitable admixture of sand to pro- 
duce a better stability before the surface treatment.” 

Concrete in the country (Chicago: Portland Cement Assoc., 1916, 13. ed., pp. 
112, figs. 134). — ^This bulletin describes and illustrates the construction of a 
large number of farm structures, using concrete as a building material. 

Tests showing the effect of using dry and wet coal as fired in a low-pres- 
sure steam-heating boiler, J. J. Light (Ann. Rpt. Penn. State Col. 1915, pp. 
148-152). — ^Tests on the eflBciency of a honse-heating plant when fired with 
coal made wet and with coal as usually found in residence cellars, which can 
be considered practically dry, are reported. 

It was concluded that “the common inference among coal consumers that 
an addition of water to the coal as fired is beneficial to the operation of the 
furnace seems false. . . . One lb. of combustible evaporates more when the 
coal is fired dry or as is ordinarily found in cellars of residences than when it 
is purposely moistened. The efficiency of the furnace throughout the tests 
shows that w’et coal tends to decrease rather than Increase operating economy.” 

Effect of velocity and humidity of air on heat transmission through build- 
ing materials, J. A. Moyee, J. P. Caideewood, and M. P. Helmaw (Ann Rpt. 
Penn. State Col. 1915, pp. 55-62, pis. 6). — ^Experiments on heat tx-ansmlsslon 
through glass, common red brick, and diatomite insulating brick are reported. 

“These data show that the transmission through glass and red brick are 
increased very materially with increase in humidity. Thus for glass the unit 
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transmission was increased 0.25 B. t. n. bj increasing tbe bnmidity from 74 
to 84 per cent, wlilcli is equivalent to a change of 24 per cent in transmission 
for a variation of 10 per cent in relative humidity. For red brick the unit 
transmission was increased 0.102 B. t n. by increasing the relative humidity 
from 80 to 90 per cent, which is equivalent to a change of 15 per cent for a 
variation of 10 per cent in relative humidity. 

®*The effect of velocity on the transmission of heat . . . varies greatly, de- 
pending upon the arrangement for conducting the air over the surface tested. 
In the case of glass the unit transmission corrected to 80 per cent humidity, 
and at 1,000 ft per minute velocity has these values: Two and nineteen- 
hundredths B. t u. for a cube equipped with spouts ; 4 B. t. u. for cube equipped 
with air cone alone. These facts show very conclusively that in studying the 
effect of velocity upon the transmission of heat through a material the arrange- 
ment of apparatus for protecting that portion of the material which is considered 
under still air conditions is of the utmost importance. . . . 

** In the test made upon diatomite brick . . . the number of tests were small 
[and] no definite conclusions can be drawn, but from the results obtained the 
unit transmission does not remain constant, but varies directly with the tem- 
perature within the test box.'* 

Tractor hitches and adjustments for use with power plows, C. H. Gamble 
(Farm Machinery, No. 1S42 (1917) ^ pp. 9, 10, d). — Hitches and adjustments 

are described and illustrated. 

Harvesting hay with the sweep rake, A. P. Yebkes and H. B. McCluke 
(!7. 8. Dept, Agr.y Farmers' Bui, 8S8 (1917), pp, 12, figs, 11 ), — ^The purpose of 
this publication is to suggest to hay growers in the Eastern States the possi- 
bility of using the sweep rake as a means of saving time and labor. “The 
sweep rake consists of several long wooden teeth lying almost flat on the ground, 
pointed at one end and fastened to a strong framework at the other. The point 
frequently consists of a steel cap fitted over the end of the tooth and shaped 
so as to prevent it from running into the ground under ordinary conditions, 
yet so as to slip under the hay, no matter whether lying in piles, windrows, or 
swaths. The teeth usually are about 8 ft long and placed approximately 1 ft. 
apart The total width of the rake ordinarily is about 12 ft., rakes of this 
width having 13 teeth.” Different types of sweep rake, including the wheelless, 
two, three, and four wheeled styles are described and illustrated. 

“The use of a sweep rake in hauling hay from windrow to stack or barn 
under most eastern conditions can reasonably be expected to effect a reduction 
of 50 per cent in the cost of doing this work by the method now commonly used, 
L e., pitching onto a wagon by hand and hauling to stack or barn, 

“Extensive investigations of the efficiency of various methods of handling 
hay, made by the Oflice of Farm Management, show that by the latter, method 
two men pitching onto a wagon and one man loading usually will haul from 
6.5 to 8 tons of hay in one afternoon of six to seven hours. This will include 
putting the hay into the mow with the same crew, using hay fork or sling. A 
two-man crew in the same length of time, using two sweep rakes and four 
horses, with the average length of haul in the East, which is less than 0.25 mile, 
will haul to the barn and put into the mow with slings about double the amount 
of hay handled by the three-man crew working with a wagon. If the hay is 
stacked in the field, three times the amount will be handled, although the third 
man will he required on the stack.” 

Management of common storage houses for apples in the Pacific North- 
west, H. J, Ramsey and S. J. Dennis (U, 8, Dept Agr,, Fatmers' But 852 
(1917), pp, 2S, figs, 5), — ^This publication deals with the fundamentals of con- 
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stniction and the efficient management of common storage houses for apples 
under the conditions prevailing in Washington, Oregon, Idaho, and Montana. 

“ The efficiency of a common storage house wiE depend primarily upon the 
rapidity with which the fruit is cooled and the storage temperatures maintained 
A common storage buEding, therefore, must necessarily provide for two things — 
the freest circulation and intake of cold air during the night or the cooler periods 
of the day and the conservation of this cold air by closing ail hatches and 
intakes before the outside temperature begins to rise and by preventing the 
leakage of heat through the walls, floors, and ceilings of the building. For the 
intake of cold air, openings should be provided at or near the ground or the lower 
part of the building, while air shafts leading upward from the celling of the 
storage chamber or chambers should be provided to carry off the warm air. 
To prevent the leakage of heat into the building, the wails, ceilings, and floors 
must be insulated. As these two factors govern to a considerable extent the 
rapidity of cooling and the maintenance of low temperatures, the importance of 
ventilation and insulation can hardly be overestimated. . . . Upon these depend 
in the final analysis the success or faEure of the common storage house.” 

Potato storage and storage houses, W. Stuart {U. S. Dept. Apr., Farmers^ 
Bui. 8J/^ (1917), pp. 27, figs. 20). — The methods of handUng potatoes in storage 
are discussed and the fundamental factors of the construction and management 
of storage houses dealt with in detail. 

E¥EAL ECONOMICS. 

Introduction to rural sociology, P. L. Vogt (New York and London: D. 
Appleton d Co., 1917, pp. XYI-\-44S, figs. 20). — ^This volume covers the usual 
field of a book relating to rural sociology, and has paid special attention to the 
organization and function of villages. 

The author points out that comparatively little of the field could have been 
explored. Enough has been done, however, to justify definite conclusions as to 
certain phases of the subject, and the attempt has been made to present the 
more important of the conclusions reached. While many of the data are neces- 
sarily limited in scope, they are presented as a basis for further study in wider 
areas. It is believed they are drawn from sources which are typical of the 
entire agricultural area, which has been made the topic of special investigation.” 

The determination of the cost of production of farm crops, J. Wtluie 
(Jour. Bd. Agr, {LondonJ, 24 (1917), No. 4, pp. 40^-410 ). — ^The author defines 
cost of production as a figure which represents the minimum net price at which 
a certain crop can be sold or otherwise realize a fair return on invested capital 
and a reasonable remuneration for the manager of the business. He discusses 
in detaE the cost of producing a few of the more important crops. 

The diversified farm, H. M, Eliot and H. B. Klllough (Texas Agr. Col. 
Ext. Serv. Bui. B-41 (1917), pp. 29, figs. 22). — The authors have outlined the 
monthly labor requirements and the farm earnings of the types of farming in 
which cotton is the principal money crop. Their outline is based on records 
during the year 1915-16 from 213 farms in a number of counties in Texas. 

The fami labor situation in California, B. Jj. Auams (California 8ta. 

1917, pp. 14 )* — ^This report describes the demand for and supply of farm 
laborers and methods for obtaining laborers, and' discusses the relationships 
between employer and employee and similar phases. Model application and 
request blanks are included. 

Food needs for 1918. — ^Agricultural program for the period beginniiig 
with the autumn of J1917 (U. B. Dept. Agr., Offlce Bee. Circ. '75 (1917), pp, 
1|)*— This circular sets forth the acreage of faE wheat and rye necessary to 
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Biippiy tlie meeds of the TJmited States, its allies, and in part the nentral coiiii“ 
tries of Bnrope for the next crop year. It also outlines briefly the situation 
with reference to other crops, fertilizers, and seed stocks, 

Bistrihutioii and utilization of the garden surplus (U, 8. Dept, Agr.^ Bur, 
Markets Doe, 6 (1917), pp. 10). — ^Among the methods advocated that may be 
used to take care of the garden surplus are canning and drying, both in the 
home and factories, storing for winter use in cellars and commercial ware- 
houses, and marketing the surplus through various types of marketing organiza- 
tions. The text gives a number of typical instances to illustrate the various 
methods advocated. 

The marketing of canning club products, L. B. Flohs {U, 8, Dept Agr,^ 
Bur, Markets Doc, 5 (1917), pp. S), — ^Among the recommendations in this pub- 
lication are that there should be an informal survey of the local community, 
county, and State to determine the demand for the products of the canning 
clubs, and that this should be followed by a system of advertising by means of 
exhibits and the use of the local press. Markets might also be found through 
cooperation of town and city housewives. The publication also indicates that 
the products should be standardized in order to facilitate marketing. 

Marketing plans used in a number of States are briefly described. 

[Increase in the price of commodities], J. M. Robertsoi? et al. {London: 
Bd, Trade, 1916, pp. 20). — ^This is the interim report on meat, milk, and bacon, 
of the committee appointed by the Board of Trade of Great Britain to investi- 
gate the principal causes of increase in the prices of food since the beginning of 
the war, and it contains data showing the advance in price and certain factors 
of cost. Recommendations looking toward furnishing a more adequate supply 
at a reasonable price are also included, 

A big stride in agricultural improvement, J. Poster {Hereford, England: 
lAutlior, 19171, pp, S2, figs, 2), — The author suggests that the agricultural 
products of England could be greatly increased by improving the second-rate 
pasture land through the use of properly selected seed mixtures. He outlines 
systems of rotation to be followed and the constituents of various seed mixtures. 

Agricultural practice in time of war, .A, Cadobet {La Pratique de V Agri- 
culture €V V Exploitation dii Sol en Temps de Duerre, Montpellier: Roumegous 
S Dehan, 191$, pp. 62). — This book contains a collection of articles relating to 
methods employed in France during the war in growing crops and live stock, 
and in obtaming the necessary labor, machinery, and animal power to carry on 
farming operations. 

French agriculture and the war, H. Sagnier (Assoc, Frang, Avanc, Sd,, 
Confs,, 1915-1$, pp, 150-155, figs, 5), — In this article are discussed the supply 
of wheat and its price, number of live stock, the labor situation, and the use of 
artificial motive power in agriculture. 

Third annual report of the Cooperative Organization Branch [Saskatche- 
wan], 1916-17, W, W. Thomson {Saskatchetoan Dept. Agr., Ann. Rpt Coop, 
Organ. Branch, S (1917), pp. fi’PS. 9), — ^This report gives statistical sum- 
maries of the business transactions during the year, and special reports with 
reference to wool and poultry marketing, cooperative creameries, hail-lnsurance 
commissions, and the trading department of the Saskatchewan Grain Growers^ 
Association. 

Reports of the Irish Agricultural Organization Society, limited, 1915 
and 1916 (Ept Irish Agr, Organ. Soc., 1915, pp. 155; 191$, pp. idd),— These 
reports continue the information previously noted (E. S, R.,,33, p, 593) ,by 
adding data' for the perlod from July 1, 1914, to March 31, 1916. 

A handbook of Louisiana, H. D, WmsoN (Baton Rouge, La.: State Bd. Agr, 
and Immigr. 119171 pp. 211, figs. 3^).— This handbook points out general and 
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agricultural features, together with crops that can be grown, and gives a brief 
(jesciiptioE of the climate, health, education, industries, railroads, watercourses, 
and forestry conditions in each of the parishes. 

Maine farms for sale, 1915 {Augusta, Me.: Dept Agr. pp. 54, pls, 

J4). — ^Tiiis publication contains a brief description of the type of agriculture 
found in that State, together with a descriptive list of farms for sale. 

Tennessee, the land of great farming opportunities. — Facts about soil, 
climate, and rainfall {Nashville, Term.: Dept. Agr. {1917}, pp. 69, pi 1, figs. 
50). — The soil types, climatic conditions, and crop and live stock situations in 
the State are described. 

Monthly crop report (C7. G. Dept. Agr., Mo. Crop Rpt., S (1917), No. 9, pp. 
81-92, fig. 1). — This number contains the usual statistical data with reference 
to the estimated crop conditions, the estimated farm value of important crops, 
together with the range of prices of agricultural products at important centers. 
There are also special reports with reference to wheat differentials ; cotton and 
wool production; hemp acreage; Canadian wheat, hay, and dairy products; 
Iiouey production ; the production of apples and rice by varieties ; and the com- 
mercial acreage and production of fall onions, together wnth special reference to 
beans, Kaffir corn, broom corn, cabbage, and crops in Florida and Califor- 
nia; etc, 

[Agricultural statistics of Kansas] {Bien. Rpt. Ka7is. Bd. Agr., 20 {1915- 
16), pp. S67-742). — These pages give the usual data regarding the assessed 
valuation on property, number and value of live stock, acreage, and production 
and value of farms, together with data derived from the State census of 1915, 
showing by counties the nativity, State where born, number of children of 
school age, and military and voting ages, together with the number of persons 
engaged in all occupations and in agriculture. 

[Agricultural crops of 1916] {Landw. Jalirh. Bchtveiz, SI (1917), No. 2, pp. 
121-267). — This is a report on an inquiry into the production of crops for the 
year 1915-16, the cost of production, and the value, for the purpose of learning 
the profitableness of Swiss agriculture during that year. 

The economics of a Deccan village, H. H. Mann (Indian Jour. Econ., 1 
(1916), No. 4, PP^ 469-468; Agr. Jour. India, 12 (1917), No. S, pp. 446-465).— 
The author describes the soil types found, sources of water, use of the land, 
number of landholders, and size of holdings and indebtedness of the operators. 
Details are also given regarding the various agricultural practices of the com- 
munity. 

AGMCULTURIL mmAlIOB. 

Agricultural and mechanical colleges, 1914—15 {Bpt Comr. Ed. [U. iS.], 
1915-16, II, pp. S21-352). — This is a compilation, from official sources, of sta- 
tistics of land-grant colleges with reference to faculties, students, courses of 
study, value of funds and equipment, revenues, additions to equipment, dis- 
bursements of Federal funds, etc. 

Iffegro education {U. B. Bur. Ed. Btils. S8 (1916), pp, pis, 42, figs. 

15; S9 (1916), pp. Y -4-724, pi. 1, figs. SS). — ^This is a study of the private and 
higher schools for colored people in the United States, prepared in cooperation 
with the Fheips-Stokes Fund. 

The first volume discusses the various phases of negro education, seeking 
first to present conditions as they are and then to outline means and methods 
for the increase of educational facilities and the betterment of the various types 
of educational activities under consideration. It includes an account of the 
origin and financial status, administration and control, educational organiza- 
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tion^ and needs of the land-grant or State agricultural and mechanical schools^ 
of wliich there are 17 for negroes in the Southern States. All of these institu- 
tions receive appropriations under the acts of Congress of 1890 and 1907, but 
only those of Kentucky, Mississippi, South Carolina, and Virginia receive any 
portion of the funds appropriated under the act of 1862. 

It is found that “ though preparation for rural life is inucli more important 
to the colored people than either literary or trade courses, the instruction in 
agriculture is the least effective of all the work offered. Most of the schools 
have large farms and some equipment, but very few of them are making edu- 
cational use of either land or equipment. Very few pupils are specializing in 
agriculture in any of the 16 institutions [not including Hampton], and only 68 
teachers and workers are devoting their time to agricultural instruction^' 
The efforts of these institutions to conform to the purposes of the land-grant 
acts are stated to have been seriously hindered by at least three conditions, 
viz, inadequacy of -State funds needed to administer the institution as well as 
to maintain courses for the general instruction of the pupils ; the strong desire 
of the colored pdople for literary education and the indifference of many of 
their leaders to both industrial and agricultural instruction ; and the necessity 
of maintaining elementary grades. 

There are also 16 State schools, smaller than the land-grant institutions, which 
are primarily teacher training schools with provision for courses in the theory 
and practice of gardening. Of 56 schools, supported largely by private funds, 
there are 2 large schools (including Hampton Agricultural Institute) offering 
4-year courses in agi-iculture, 22 smaller schools offering some class theory and 
farm practice, 18 schools offering class theory, but farming on a commercial 
basis, and 14 schools giving no instruction, but farming on a commercial basis. 
The 26 county training schools recently organized through the cooperation of the 
public authorities and the private boards all teach gardening and other activi- 
ties necessary to rural life. 

The second volume presents a detailed statement of the facts pertaining to 
colored schools which have been obtained through personal visits to institu- 
tions, from the reports of State departments of education, and from the United 
States census. Bach of the Southern States is represented by a separate chap- 
ter which treats of the school facilities in the State, including public appropria- 
tions and private financial aid, school attendance of colored children, facilities 
for elementary, secondary, and collegiate industrial and agricultural education, 
teacher training, supervision, and summary of educational needs, followed by a 
description of every private and higher school arranged alphabetically by 
counties and cities, for which any information wms available. The private 
colored schools of the Northern States are grouped together in a hnal chapter. 

The work of the Agricultural Instruction Act (Agr, Gaz. Oa 7 iada, 4 (1577), 
'Fo. 8, pp. 647-645). — A. brief summary is given of the objects of the Agricul- 
tural Instruction Act of 1913 and the work that has been undertaken in each 
Province, together with statements of the appropriation to each Province and the 
work to be undertaken by each during the fiscal year ending March 31, 1918, 
In the four years that the act has been in operation it has contributed a total 
of $3,400,CK)0 to the Provinces. With the year 1917-18 the grants reach their 
maximum of $1,100,0()0 a year to continue until the expiration of the act on 
March 31, 1923. 

Historical notes on the agricultural schools in Quebec, X O. Ohapais {Eev, 
Gmad., ». sen, 11 {1916), Wos. 4, pp. S37-S67; 5,, pp, 4B6-446; 6, pp. 526-587).— 
Historical notes are given on 17 schools of agriculture founded in the Province 
of .Quebec. The first of these schools was established in 1670, but only three of 
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them are now in existence, viz, the School of Agriculture of Sainte-Anne-de-ia- 
Pocati^re, founded in 1859, the Oka Agricultural Institute at La Trappe, founded 
in 1893, and the Macdonald College of Agriculture, founded in 1907. 

Agricultural equipment in public schools, J. E. McLaety, B. P. Steeves, 
X B. Dandeno, a. W. Cocks, and X W. Gibson {Agr. Gaz. Canada, 4 (iW7), 
Wo. 8, pp. 699-70S, figs. 3). — Suggestions with reference to equipment necessary 
for agricultural instruction in the public schools are given by officials in charge 
of such instruction in the Provinces of Prince Edward Island, New Brunswick, 
Ontario, Saskatchewan, Alberta, and British Columbia. 

School agriculture and community service, P. E. Heauu (Training School 
Quart,, Jf (1911), No, 2, pp. 128-180). — The author, who is working in collabo- 
ration with H. C. Hoover, suggests a plan for making school agriculture count In 
community food production. The plan includes two charts, dealing with a dis- 
trict survey of different phases of farming and with the development of home 
project wwk, respectively. 

The home-school garden, 0, W. Pugsley (Agriculture IWehr.J, 16 (1917), 
No. 8-9, pp. 296-300, 328; Nehr. Col, Agr. Ext. Bui. 43 (1917), pp. 12, figs. 9).— 
This bulletin contains an account of the organization and development of the 
Nebraska home-school garden plan, -which is the outgrowth of the school garden 
wmrk begun in Lincoln in 1915 and the boys’ and girls’ club work conducted by 
the extension department of the Nebraska College of Agriculture. 

The extension service and the State school board each furnish a full-time 
supervisor with the idea of giving each student enrolled some personal atten- 
tion. School credit is given for the work. The extension service also fur- 
nishes assistance in the organization of the work by supplying record books, 
blanks, etc., interesting the children and adults of the community by means of 
illustrated lectures and demonstrations in canning vegetables and fruit, etc. 

The garden siipervsisor should ordinarily be the teacher of agriculture in the 
high school, but other qualified persons may be chosen for this place. A garden 
market, patterned after the public markets of Europe and some of the eastern 
cities and located usually on a vacant lot in the central part of the towm, should 
be established in towns where there is difficulty in disposing of the products. 

During the 1916 season 25 towns carried on the work, and it is estimated that 
this number will reach 50 in 1917. 

Corn growing: A manual for com clubs, A. W, Nolan and J. H. Geeene 
(New York and Chicago: Roio, Peterson & Co., 1917, pp. 80, figs. 11). — This is 
the first of a series of booklets entitled Home Project Series, the object of 
which is to make as practical as possible some of the principles of scientific 
agidcultiire for the boys and girls in the public schools and to give direct 
vocational value to such work. The plan is to give an outline of one project 
in each booklet, including project directions, practical exercises for laboratory 
work, subject matter for study and recitation, and notebook forms for a<> 
counts and records. It is suggested that one or two of these projects could 
well be taken as the basis for a year’s school work in elementary agriculture. 

This booklet deals with the subject of corn growing in the manner described. 

School entomology, E. D. Sandeeson and L. M. Peaies (New York: John 
Wiley d Sons, Inc.; London: Chapman d Mall, Ltd., 1917, pp. ¥11+356, figs. 
233). — This book, which has been prepared for secondary schools and agricul- 
tural short courses, treats of general and economic entomology, the latter in- 
cluding insects affecting man and domestic animals, household goods and 
stpred food products, field crops, gardens and orchards, and methods of con- 
trol, A list of references to literature on injurious insects is appended. 
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Vegetable gardening and canning: A manual for garden clubs^ A. W. 
Nolan and J. H. Gkeene (New York and Chicago: Row, Peterson d Go., 1917, 
pp. 96, figs, IS). — This manual for garden clubs comprises a garden project 
calendar, the outlines for 10 practical exercises, instructions for vegetable 
gardening, including the preparation of products for market, care of food and 
methods of canning, a model constitution and by-laws for organizing a club, 
hints and suggestions for parliamentary practice, garden rules, recommenda- 
tions concerning companion and succession crops for the home garden, a list 
of home gardening publications, and a form for a student’s notebook on 
vegetable gardening and canning. 

Suggestions for food conservation (St. Louis: Women's Cent. Com. on Food 
Conserv., 1917, pp. 100, fig. 1). — ^This booklet contains suggestive notes taken 
from the lecture course given in the Normal Training School of Food Con- 
servation held under the auspices of the Women’s Central Committee on Food 
Conservation in St. Louis in May, 1917. The notes deal with the following 
subjects : Woman as a buyer in general, food distribution in the United States, 
overhead costs — how women can help themselves by helping to reduce these 
costs now, food protection In commercial handling, classification of food prin- 
ciples and measurement of food values, meals and their substitutes for wmr 
purposes, division of income — ^budget and expenditures, the processes of di- 
gestion, substitutes, adulterations, preservatives, misleading labels, laboratory 
tests, avoidance of diversion of foodstuffs, storage in cave and cellar, can- 
ning fruit and vegetables, practical demonstration on home drying of foods 
and on the packing of eggs, and emergency recipes now being used in the 
St. Louis food conservation schools. 

Three short courses in home making, Caeeie A. Lyeoed (U. S. Bur. Bel. 
Bui 23 (1917), pp. lOlf, figs, 21). — ^TMs bulletin contains simple and definite 
outlines of three short courses in home making for the elementary rural 
schools. The courses consist of 20 lessons each in the care of the home, cook- 
ing, and sewing, together with suggestions to the teacher, and lists of neces- 
sary equipment and textbooks on these subjects. It is recommended tliat 
periods of at least 40 minutes be provided for all of the practical lessons, 
while a 30-minute period is deemed sufficient for a lesson without practical 
work. A list of books bearing upon home economics or on methods of teach- 
ing is suggested for a rural school library. 

The biology of the bird, J. F. Bovaed (Eugene, Oreg.: Ext. Div. Univ. Greg., 
1917, ret)., pp. 2S5, figs. 202). — ^This is a series of 17 correspondence lessons 
offered by the extension division of the University of Oregon on the biology 
of the bird. Each lesson is accompanied by review questions. References 
for reading are suggested and directions given for field wmi'k with birds. 

Prepare for war on insects (New Bethlehem., Pa.: New Bethlehem High 
School 11917}, pp. 17). — ^This book has been prepared for the farmers and 
truck grow-ers of Clarion County, Pa., by the sophomore class of the New 
Bethlehem (Pa.) High School. It gives in condensed form the common 
name, a short description, and means of control, prevention, and remedies of 
the insect enemies and plant diseases of farm crops, truck garden plants or 
vegetables, and live stock. 

War emergency propaganda in the interest of poultry husbandry, PI. R. 
Lewis (Jour. Amer. Assoc, Instr. and Invest. Poultry Hush., S (1917), No. 10, 
pp. 73-76, 77). —A summary is given of the results obtained from an inquiry 
sent to over 150 men engaged in educational, extension/ and research work 
in poultry husbandry in the United States and Canada, as to measures which 
are being specially emphasized to promote the production of poultry and eggs 
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to meet tfie present war emergency conditions, tlie lines of work found most 
beneficial in the State, methods by which the measures are being promoted 
and developed, and the estimated effect of the present conditions of labor and 
feed on poultry production in the State. 

Illustrated lecture on cow testing and dairy records, D. Stuast (U. B. 
Dept Affr., States Relat. Berv, Byllahus $0 {1911) ^ pp, 10). — This syllabus, pre- 
pared by direct cooperation between the Bureau of Animal Industry and this 
Service, gives instructions for testing cows and keeping dairy records. It is 
designed to aid farmers’ institute and other extension lecturers. A list of 40 
lantern slides to Illustrate the lecture is appended. 

Beport of committee on education: Instruction in farm machinery, F. A. 
WiBT (Trans. Amer. Boc. Agr. Engin.y 10 (1916), Ro. 1, pp. 104-114). — This is 
the result of a study, through questionnaires and letters, of the subject matter 
and method of presentation of the first college course in farm machinery, to- 
gether with a recommendation by the committee of the best method of handling 
such a course. 

Short-course instruction in gas engines and tractors, L. F. Seaton {Trans. 
Amer. Bog. Agr. Engin., 10 (1910), No. 2, pp. 146-149). — ^TMs paper has been 
previously noted (E. S, B., 36, p. 400). 

College instruction in concrete construction, A. J. R. Cuetis {Trans. Amer. 
Boc. Agr. Engin., 10 (1916), No. 2, pp. 156-160). — The author describes an essen- 
tially practical, rather than scientific, course in concrete, suitable for college 
agricultural engineering classes, without any attempt to make suggestions suit- 
able for civil-engineering classes. His chief problem is to eliminate all but 
the essentials of theory and practice directly applicable to rural concrete work 
owing to the limited time allotted to this subject in the agricultural engineering 
curriculum. 

1[ISGELLAHE0¥S. 

Thirty-fourth Annual Report of New York State Station, 1915 (New York 
State Sta. Rpt. 1915, pp. 1012, pis. 61, figs. 47). — ^TMs contains the organization 
list ; a financial statement as to the Federal funds for the fiscal year ended June 
80, 1915, and as to the State funds for the fiscal year ended September 30, 1915 ; 
and reprints of Bulletins 394r-41S, Technical Bulletins 40-46, Circulars 33-46, 
and popular editions of Bulletins 394, 396-400, 402, 406, 409, 411, and 412, all 
of which have been previously noted. 

Annual Report of Pennsylvania Station, 1915 (Pennsylvania Sta. Rpt 
1915, pp. 528, pis. 100). — ^This contains the organization list, a financial state- 
ment for the fiscal year ended June 30, 1915, a report of the director on the 
work and publications of the station during the year, departmental reports, and 
many special articles abstracted elsewhere in this issue. 

Monthly bulletin of the Western Washington Substation (Washington 
Bta., West Wash. Bfa., Jfo. But, 5 (1917), No. 6, pp. 78-92, fig. 1). — This num- 
ber contains brief articles on the following subjects: Making Silage, by H. L. 
Blanchard; Preparing for Fall Seeding, by E. B. Stookey; Harvesting and 
Storing Vegetables for Winter, by J. L. Stahl; Poultry Feeding Problems, by 
Mr. and Mrs. G. R. Shoup ; Feeding Straw, by W. A. Linklater ; and Pickles, by 
Mary'E. Sutherland. 

Federal legislation, regulations, and rulings affecting agricultural col- 
leges and experiment stations (V. B. Dept Agr., Btates Relat Berv. [Pttd.], 
1917, pp. 56).— A revision to July 15 , 1917 , of the circular previously noted 
(E. S, R., 36, p. 598). 
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Ala]3ama Oaaebrake Station. — The station is contemplating the establishment 
and development of a dairy herd, using a pure-bred Jersey bull and grade 
Jersey cows. The object will be to demonstrate to farmers of the region how 
to begin in dairy farming. 

Arkansas University and Station. — Special instruction courses for extension 
workers were held from December 10 to 22, 1917, and a course specially designed 
to meet the needs of home demonstration agents, including English, gardening, 
dairying, rural sociology, poultry work, rural social engineering, household 
conveniences, rural recreation, sanitation, home nursing, care of infants, etc., 
from January 7 to February 2, ISIS. 

Dr. G. L. Caldwell, assistant veterinarian, resigned November 1 to accept a 
commission in the Veterinary Corps of the Army Medical Department and has 
been succeeded by Dr. C, B. Oiney. ‘Dr. G. L. McArthur, bacteriologist, re- 
signed November 25 to become assistant professor of bacteriology and assistant 
bacteriologist for the Oregon College and Station. 

Delaware College and Station. — Dr. D. C. Dyer, chemist in the Dairy Division 
of the U. S. Department of Agriculture, has been appointed chemist in the 
station to succeed Firman Thompson, who was transferred January 28 to the 
chemical department of the college and will devote his entire attention to 
teaching. Miss Helen Updegi-aff has been appointed to succeed A. 0. Whittier, 
resigned as associate chemist, and Miss Phyllis Lapham has been appointed 
research assistant in the animal husbandry department. 

Georgia College. — A feature of the annual short course in January was the 
food conservation school for farm women. County demonstration and home 
economies agents who have recently taken up work in the extension department 
were also present at these courses. 

Ira W. Arthur, W. H. Howell, and G. E. Skinner have resigned their positions 
in the animal husbandry department to enter Army service. 

Purdue University and Station. — In response to the demand for information 
and experimental work in truck crops, W. A. Huelsen has been added to the 
station staff as assistant in horticulture. D. C. Kennard has been appointed 
instructor in poultry husbandry and assistant poultry husbandman. 

Kansas College and Station. — The seed testing laboratory has been trans- 
ferred from the botany to the agronomy department. Mrs. Elizabeth P. Hur- 
ling has been appointed seed analyst, vice Robert Schmidt resigned to accept a 
position in the Officers’ Reserve Corps. 

Dr. Albert G. Hogan, assistant in animal nutrition, has accepted a position 
in the Sanitary Corps of the Army Medical Department as nutritional expert 
and has been given leave of absence from December 1, 1917. W. E. Tomson, in 
charge of dairy manufactures, has accepted a position as field agent in dairying 
at the Montana College, effective November 1. * F. S. Merrill, of the horticul- 
tural department, has resigned to accept a commercial position. 

An arrangement has been made whereby C. M. Vestal, of the department of 
animal husbandry, and J. I. Thompson, of the University of California, are 
exchanging services for the present year. 

96 
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loaisiaiia UaiTersity.-- Beginning in 1917-18, aU woman candidates for tlie 
academic degree in the university will be required to take two l-term courses 
in home economics. 

Massachusetts College. — The college is requesting a State appropriation of 
$100,000 for the development of women’s work at the institution, $70,000 being 
for a women’s building and $80,000 for maintenance until November 30, 1920. 
This proposal is regarded essentially as a war measure in view of the recent 
development of women’s interest in agriculture, the emphasis being laid upon 
the lmportanc*e of food thrift in the 'war, and the growing demand for the 
training of women for positions in social service in connection with country 
life, such as community nurses, directors of recreation, Y. W. G. A. secretaries 
in the country, and similar positions. 

Nebraska Fniversity. — Chancellor Samuel Avery has been granted leave of 
absence from February 1 until September 1 for war service. T. T. Thorson, 
insti'uctor in dairy husbandr^^ resigned in February to take up county agent 
work in Iowa. 

New Jersey College and Stations. — A plant for the curing and drying of meat 
is to be erected on the college farm. The structure will consist of two fire- 
proof and two waterproof compartments, one to be used for the slaughtering 
of animals and the other for the curing and storing of meat. There will also 
be a small compartment for smoking meats. This plant will provide facilities 
for instructing students in the long and short courses in agriculture in home 
butchering, which will be given due attention this winter as a part of the 
campaign for the conservation of foodstuffs. 

In cooperation with the commission on mechanical power of the New Jersey 
State Chamber of Commerce, the stations have conducted a 3-day tractor 
demonstration at Plainsboro. The demonstration attracted wide interest 
among the farmers of New Jersey and the adjoining States, it being estimated 
that about 2,000 persons were in attendance. 

Frank Helyar has been appointed director of short courses and associate in 
station administration. Julian Miller, extension specialist in fruit growing, 
and L. K. Wilkins, assistant in soils, have resigned. D. J. Kay, assistant 
chemist, L. G. Gillam, extension specialist in fruit growing, F. P. Schlatter, 
research assistant in cranberry investigations, David Schmidt, assistant in 
horticulture, and O. O. Schultz, research assistant in plant physiology, are 
now in military service. 

North Carolina College and Station. — new tobacco disease caused by 
bacteria and which spreads so rapidly during rainy weather that it has been 
given the name of “ wild fire,” has been isolated. According to preliminary 
reports made on this disease in August, it first appears as small, circular, 
yellow spots with point-like brown centers. The spots rapidly enlarge to 
about 0.5 in. or more in diameter and become dead and brown with a broad, 
yellow . border. AYhen 'Jie spots are numerous they fuse, causing large areas 
of the leaf tissue to become dry. These dead areas either remain in place or 
rot out, causing the leaf to be ragged and torn. The disease is very different 
from frog-eye and seems to , begin in the plant bed. Studies are now being 
made of its origin, means of spread, etc, 

A noteworthy revival of community fairs in the State the past season Is 
reported. Station and extension workers have devoted considerable time to 
Judging and organizing at these fairs. More than 150 community fairs. 30 
county fairs, 6 district fairs, several negro fairs, and the State fair have been 
held, most of them giving much attention to food production' and conservation. 

Cheese making is beginning to be a valuable industry in the State. . It is 
reported that the 18 factories now in operation are selling about $10, WO 
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worth of cheese per month. D. R. Koland has been appointed to assist in 
organising farmers in the mountain region. 

J. E. Eckert has been appointed assistant entomologist in field work and 
nursery Inspector in the station, vice S. C. Clapp. W. 'Kerr Scott has been 
appointed assistant in club work. 

Oklahoma College and Station. — G. P. Plaisance, chemist in the station, has 
resigned to accept a commercial position and has been succeeded by Dr. 0. T. 
Dowell. D. A. Spencer, assistant professor in animal husbandry and assistant 
animal husbandman, has resigned to accept a position with the Bureau of 
Animal Industry of the U. S. Department of Agriculture. 

Oregon College and Station. — A training course for teachers of vocational 
work has been established at the college by the State Board for Vocational 
Education. 

Among the best attended courses in the annual short course work were a 
grain grading course to enable farmers and warehousemen to classify and 
grade their products for hulk handling and a farm tractor course to enable 
farm laborers to operate and care for farm power machinery. 

Because of the scarcity and high price of lead arsenates, the department of 
entomology is recommending the use of calcium arsenate as an insecticide. It 
is requiring, how’ever, that commercial preparations be submitted to the de- 
partment of agricultural chemistry for analysis. 

Dr. L. A. Eufener, assistant professor of rural economics and sociology, has 
resigned to become expert economist for the United States War Trade Board. 

Pennsylvania College. — F. D. Crooks; instructor in poultry husbandry, and 
E. J. Kepler, assistant in botany, have resigned effective January 21 and 
January 1, respectively. 

South Carolina College and Station. — H, G. Lewis has been appointed assist- 
ant professor of soils and chemistry and assistant chemist in the station. 
W. E. Hunter, graduate assistant in botany, has joined an officers’ training 
camp. H. E. Shiver, assistant in chemistry, has volunteered for the Aviatloa 
Corps. 

South Dakota College. — It is announced that the faculty and the students 
voluntarily agreed to sacrifice nearly a week of the Christmas recess, give up 
rest days between the semesters, and go to classes on Saturdays, in order to 
shorten the school year and close early for farm work. About five weeks is 
expected to be gained in this way. 

Utah Station. — Scott Ewung has been appointed assistant meteorologist, vice 
N. E, Edlefsen who has become county agent for Emery County. 

Vermont University and Station. — Through a revision of the general statutes 
of the State, effective February 1, oversight of the station has been placed in 
the hands of the executive committee of the board of trustees of the university, 
acting as a board of control- This replaces the board consisting of the president 
of the university, ex officio, and two trustees, which for 30 years has directed 
its wmrk. Ex-governor B. J. Ormsbee, who has been a member of the board 
since 1SS6, retired under this change. Edwin W. Lawrence, of Rutland, has 
been appointed a trustee of the university to succeed Redfield Proctor, who 
has resigned to enter the U. S. Army. 

L. ,H. Burgwald has been added to the staff of dairy instructors in the 
extension service, and Miss Bertha Holden has been appointed instructor in 
home economics. J, P. Sturtevant, sheep specialist, is to divide his time be- 
tween the extension services of Vermont and New Hampshire. 

Virginia Station. — W. G. Harris, associate chemist, has been granted leave of 
absence to enter Army service. 
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Yirgiaia Truck Station, — J, A. McOlxntock lias resigned, as plant patliologist 
to become extension pathologist in charge of cotton, truck, and forage crop 
diseases in Georgia for the Bureau of Plant Industry of the U. S. Department 
of Agriculture, Avith headquarters at Athens, Ga. 

Washington College and Station. — It is announced that W. d. Spillman has 
decided not to accept the position of dean of the college of agriculture and 
director of the station, to which he was recently elected. 

Dr. J. S. Caldwell has resigned as physiologist of the station to accept an 
appointment as physiologist in charge of the fruit and vegetable utilization 
laboratories of the U. S. Department of Agriculture. P. W. Allen, assistant 
horticulturist, has resigned to accept a position with the Bureau of Markets 
of the Department. E. G. Woodward, associate professor of dairy husbandry 
and assistant dairy husbandman at the Nebraska University and Station, has 
been appointed dairy husbandman, beginning January 1, Dr. P. D. Heald lias 
been appointed head of the newly-established department of plant pathology, and 
Anthony Spuier, assistant entomologist. 

Wisconsin University. — It is announced that seniors drafted or enlisted in 
the Army or Navy during the current year are to receive their degrees in June, 
Other students withdrawing for this service will receive college credit. Albert 
J, Roush has been appointed assistant professor of apucultural engineering. 

Wyoming University and Station. — J. L. Robinson, assistant agronomist, has 
entered a reserve officers’ training camp. 

States Relations Service. — C. H. Lane, for several years chief specialist in 
agricultural education, has been transferred to the Federal Board of Voca- 
tional Education as field agent for agricultural instruction in the Southern 
States, with headquarters at Atlanta, Ga. F. B. Heald is now in charge of the 
work of agricultural Instruction in schools in this Service. H. P, Barrows, 
specialist in agricultural instruction for several 5 'ears, has accepted an appoint- 
ment as professor of agricultural education in the Oregon College. J. D. Black- 
well, for several months assistant in agricultural education, has become director 
of vocational agriculture for the State of Texas with headquarters at Austin. 

R. W. Trullinger, for several years in charge of the abstracting for Experi- 
mmt BtaPkm Record in rural engineering and associated with that in soils and 
fertilizers, has been commissioned first lieutenant in the Ordnance Reserve and 
has been called into active service. 

Experiment Station in Santo Domingo. — An executive order of December 24, 
1917, establishes an experiment station in Santo Domingo under the direction 
Of the Department of Agriculture and Immigration. A tract of land has been 
selected about 10 miles west of the capitol and the work of clearing the land 
and preparing for the erection of buildings has begun. An appropriation of 
$5,500 is available for these purposes. It is announced that special attention 
will be given to live stock with a view of improving the herds of the island. 

Holgef Johansen, formerly of the St. Croix Experiment Station and recently 
connected with the Porto Rico Federal Station, has been appointed director. 

Agricultural mobilization in Portugal. — ^A degree has been passed by the 
Portuguese Government regarding agricultural mobilization, to be effective for 
two years after the close of the war. The object is to organize an active 
propaganda for increasing cultivation, provide agricultural syndicates and 
rural jiostal savings banks, and furnish farmers Avith information regarding 
the best farm practice as to fertilizers, cultural methods, seeds, etc. The 
primary purpose is to promote the cultivation of food products of prime 'neces- 
sity, and the power is conferred to make this obligatory* 
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Under tiie decree, means of acquiring motor machinery and otiier farm im- 
plements will be placed at tbe disposal of farmers ■ wiio need tliero. Fertilizers 
and seeds will be fnrnislied when necessary, to be paid for Immediately or at 
harvest time. Funds and free teciinical assistance will also be supplied to 
those who cultivate new land, land rented by the Government, or land requisi- 
tioned when its proprietors do not develop it 

Prizes are to be offered and other means provided for maintaining and de- 
veloping the breeding of cattle. The ministry of labor may obtain the cattle 
and other material necessary to assist agriculture and may also utilize cattle 
belonging to the Government. 

To carry on the work a special department is established, provisionally in 
the ministry of labor, called the department of agricultural mobilization, with 
consxiiting commissioners and delegations in various parts of the country com- 
posed of agricultural engineers, farmers, agricultural syndicates, and associa- 
tions. A permanent fund of 100,000 escudos (about $50,000) is put at the 
disposal of the ministry of labor to initiate the work. 

War Emergency Board of American Plant Pathologists. — At the recent meet- 
ing of the American Phytopathological Society of Pittsburgh, Pa., a war emer- 
gency board was established. The country has been divided into six districts 
with a member of the board assigned to each district and with special duties 
in addition, as follows: Northeast, H. H. Whetzel, chairman, education (college 
and extension w'ork) ; central east, F. D. Kern, man power census and pub- 
licity; Southern States, H. W. Barre, southern problems and needs; North 
Central States, G. H. Coons, fungicides and machinery, supplies and prices; 
great plains, E. O. Stakman, emergency research; and Western States, H. P. 
Barss, western problems and needs. A seventh member, G. E. Lyman, is 
designated as commissioner at large in connection with a plant disease survey 
and crop loss estimates being made by the U. S. Department of Agriculture. 

Miscellaneous. — At the eleventh annual meeting of the American Society of 
Agricultural Engineers, held at Chicago, December 27 to 29, 1917, officers were 
elected as foliow^s: President, Daniels Senates of the Mississippi College; vice 
presidents, E. B. Sawyer and I. W. Dickerson; and secretary-treasurer, H. C. 
Eamsower of the Ohio State University. 

George E. Day, head of the animal husbandry department of the Ontario 
Agricultural College, resigned January 1 to become secretary of the Dominion 
Shorthorn Breeders’ Association. 

Charles F. Baker has been appointed dean of the college of agriculture of the 
University of the Philippines. 
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For the first time in history the United States, along with several 
others of the allied countries, has drawn up a working program for 
agriciiiture, to secure adequate production. This is one of the many 
unusual features gi'owing out of war conditions, and particularly of 
our relations and responsibilities to the allied countries. The new 
memorandum, issued by the Department of Agriculture in February, 
supplements the one published in August of last year relating mainly 
to cereals. 

Like most of the measures in this country pertaining to food pro- 
duction, this is not a prescribed progi*am but comes in the fox'm of a 
carefully weighed suggestion as to the needs and the means of meet- 
ing them. It is voluntary, of course, but it is hoped that it may serve 
to give general direction to the season’s campaign and stimulate 
efforts ill the lines in which they are most desirable. Its appeal rests 
primarily on the necessity of the situation, and the understanding of 
agriculture’s part in the great war. 

In a word, the outline is “ a statement of conclusions concerning 
the agricultural situation and the planting needs. ... It is offered 
as a recommendation for those engaged in crop and animal produc- 
tion, especially for the many farmers who are in a position to read- 
just their agricultural program in accordance with the national 
necessities.” In the main it is general rather than specific, except for 
wheat, and it is considerate of farming conditions and specialized 
branches. It is in no sense an office program made up on statistical 
and theoretical considerations, but it embodies the Judgment and sug- 
gestion of agricultural leaders throughout the country; The needs 
and the possibilities have been viewed in the light of the conditions 
which, prevail at this time. It is designed therefore as both practical 
and practicable, barring untoward developments of the season. It 
is therefore something to work to, and to Join hands in seeking to 
.attain. 

While the situation is such that chief emphasis is laid on the pro- 
duction of the great staple food products, with speci,al stress'j-on 
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wheat and hogs, the outline summarizes the aims. for securing suffi- 
cient cereals of various kinds, meat and dairy products, sugar, cotton, 
and other products for the Nation, its armies, and its Allies. It will 
furnish the basis for personal appeal and guidance throughout the 
country, but it differs radically from the programs of some, of the 
European countries in its lack of provision for enforcement or regu- 
lation of the industry, such as is now conimon there. For agriculture 
ill the war has assumed the character of a military necessity in those 
countries, and uitliough not brouglit directly under military control, 
it is dominated to a large degree by its requirements and subjectc.d 
to civil orders and regulations hardly less mandatory. 

The increasing extent to w'hich these measures have been put into 
effect ill Europe, especially in the past year, shows by comparison 
the relative freedom which prevails here, and the absence of many 
of the real handicaps and hardships which have to be met in other 
countries. Here dependence is placed on individual response and the 
determination to resist failure, wdiile there regulation and compul- 
sion have been resorted to in a thousand ways new to modern times, 
and stimulation and direct aid have become the order of the day. A 
laiowledge of the conditions and measures relating to agriculture in 
the war is of no small interest in this country, since food production 
has become one of the great cooperative enterprises between us and 
our Allies. 

The efforts made in respect to European agriculture are' well illus- 
trated in Great Britain, since that country has been peculiarly de- 
pendent on outside food supplies. This has amoimted in the past to 
four-fifths of its consumption of wheat and two-thirds of its food- 
stuffs as a whole. It has resulted in increasing the cost of the war, 
coiiiplicated the problem of foreign exchange, and made heavy de- 
mands on the tonnage of the merchant marine when its services were 
greatly needed otherwise. 

This dependence on outside supplies was due in part to the amount 
of land in permanent grass, which under prevailing conditions was 
steadily increasing. As Mr. A. D. Hall has pointed out, during the 
forty years from 1872 to 1913 three and one-half million acres in 
England and Wales passed from cultivation into grass land, and the 
niiiiiber' of men employed in agriculture steadily declined with the 
area of plowed land. 

Ordinarily the farmers of England and Wales plow about eight 
million acres a year. The area of temporary and permanent grass 
in the country amounts to 18,500,000 acres. Dr. E. J. Eussell, director 
of the Sothamsted Station, has given some interesting illustrations 
of what this means to food production. For example, land in po- 
tatoes produces nearly forty times as much , food as medium grass 
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land, 'wliile wheat land produces about eighteen times as much. An 
acre of these crops yield fifteen hundredweight of flour or six tons 
of potatoes^ as compared with one hundredweight of meat from an 
acre of grass. The Board of Agriculture has shown that the grass 
lands of the country were feeding about twenty persons per liiindred 
acres, whereas the same area of cultivated land feeds about eighty- 
four persons. Moreover, as the president of the board has pointed 
out, special emphasis w'as laid in the nineteenth century on the pro- 
duction of quality; while the present situation emphasizes quantity. 

grave situation therefore insists that w^e should rccsmt the 
rules of good husbandry as understood by ourselves and practiced by 
our f oref athei's. ’ ■ 

In the early stages of the war the main reliance was placed on ap- 
peals to voluntary action and the organization of machinery for 
stiiiiiilating greater production of staple foods. A proposal in 1915 
to provide a guaninty for vrheat as a means of inspiring the coiiii- 
dence of farmers was rejected by the government. Such a fixing of 
prices came later, and the past year especially has vritnessed a great 
change in the attitude towai-d agriculture. It has come nearer to 
developing the foundation of an vUgricultural policy than anything 
that has gone before, and has shown the possibility of quickly 
effecting changes of most sweeping character. 

Matiirally, this has entailed a great many disturbances of long es- 
tablished customs and systems in agriculture and resulted in inter- 
ference in individual action to a degree heretofore unheard of. The 
long list of orders, regulations, and prohibitions would have been 
regarded as very highhanded and autocratic a short time ago, and on 
the other hand things are no'w being done for the farmer w-hicli had 
not been dreamed of before. For the British farmer has not 'oeeii ac- 
customed to the various forms of governmental aid and assistance so 
prevalent in this country. 

At the outset of the war the farmers labor and his horses, as well 
as certain of his products, w’^ere largely claimed the army. This 
placed him under great disadvantage in even maintaining his usual 
production. As early as 1915 the army requirement for hay approx- 
imated one-fourth of the entire annual production. Farmers were 
required to make returns as to the slocks on hand and to offer their 
supplies .to avoid having them requisitioned. In 1916 and again in 
1917, the Army Goimcil took possession of all hay and of oat and 
wheat straw, to be held subject to its disposal, 

Eestrictioiis were placed by the food controller on the extent to 
which cereals might be used, including ultimately the prohibition 
of their' use except for purposes of food and seed. License was' re- 
quired for buying or selling these products, and restrictions, were 
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placed on tke feeding of grains, especiaEy wheat and barley, to live 
stock and poultry, if suitable for human consumption* 

Potatoes were made the subject of numerous orders, growers being 
required to report monthly as to the estimated quantity in their pos« 
session, prices fixed, and a comprehensive scheme worked out for the 
distribution of seed potatoes. To safeguard the supply of the latter 
an order was issued forbidding their use for any other purpose and 
requiring certificates for transfer. 

The cultivation of flax having become a military necevssity, and the 
area in flax in Eiissia and Holland having been substantially re- 
duced, with no dependence to be placed on getting seed from those 
countries, the Army Council issued an order requiring Irish farmers 
to save seed of the 1917 crop from at least one-eighth of an acre. 
Here the experiments of the Irish Department of Agriculture came 
into immediate use, and enabled the issuing of explicit instructions 
to farmers for securing the seed. Bounties were offered for flax 
cultivation which it is estimated will amount to upwards of a mil- 
lion pounds sterling. The government took possession of the 1917 
crop for aeronautical supplies, and will take over the crop of 1918. 

The government took possession of the hop crop of 1917, made the 
buying and selling of hops subject to permit by the food controller, 
and required growers to reduce the area of picking to one-half that 
of 1914 for the duration of the war. 

In some sections of England bulb growers were required to take 
up one quarter of their area and substitute wheat, and also to plant 
wheat or oats between the rows on another twenty-five per cent of 
the land left in bulbs. 

The British press has called attention to the difficulty of the farm- 
ers in feeding their live stock. Fodders and feed of all kinds have 
increased enormously in price, and sufficient supplies are hard to 
purchase. The government has taken possession of all oleagenous 
seeds, nuts, and kernels, including by-products like oil cakes^ meal, 
and residues from such materials; the use of grains is very restricted, 
and there has been talk of priority orders giving milch cows the 
preference in the matter of feeds. Last year horse rationing orders 
were issued limiting the amounts and kinds of feed to be fed, espe- 
cially to animals not used for agricultural purposes. 

With the object of retaining an adequate supply of horses on the 
land the sale of horses used or capable of being used for cultivation 
of the land was forbidden except on a permit which takes account of 
their need on holdings. An order relative to the maintenance of live 
stock, issued in 1915, forbade the slaughter of animals in calf or in 
pig, and of calves under six months old except on license. The food 
controller has, been empowered to requisition milk in localities where 
the supply is insufficient for local consumption and is being diverted; 
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and at tlie close of 1917 the use of cream was restricted to butter 
making and such other purposes as the food controller might author- 
ize. All creameries^ condenseries, and other milk factories were pro- 
hibited from acquiring or receiving any greater quantity of milk 
than was coming to them in 1916. 

The entire wool clip of 1916 and 1917 was taken over by the govern- 
mentj prices fixed, and holders prohibited from selling to other pur- 
chasers. 

The regulations have gone so far as to forbid the feeding of game 
on products suited to human and live stock feeding, and to encour- 
age the killing of certain game and migratory birds by extending the 
open season, the reduction of the stock of pheasants, and the destruc- 
tion of rabbits, hares, rooks, sparrows, and rats. 

An order relative to the drainage of lands, requiring ditches, drains, 
and outlets to be kept open, was later extended to give the Board of 
Agriculture power to regulate the flow of water in rivers and streams 
to prevent floods and provide for the di'aining of adjoining lands. 

These are only a portion of the regulations prescribed, but they 
indicate something of their scope and wide variety. They are con- 
stantl}^ being added to as necessity is found to require, and, as the 
agricultural press has pointed out, “ practically every product of the 
farm is now controlled in some way or another by one or more of 
these many orders.” 

Unusual and far-reaching as some of these provisions are, they are 
not more radical than the steps taken for the encouragement and 
assistance of agriculture. Recently various measures have been 
adopted to relieve the farm labor situation, for while women had vol- 
unteered for farm work in large numbers and had proved a power- 
ful auxiliary,” and town labor and children had been pressed into 
service, these can not be expected to fully replace men in farm v^ork. 

Arrangements were made for temporary release of farm laborers 
in the army, for delayed calling, and finally to practically stop re- 
cruiting from that class. Two years ago several thousand men were 
assigned to farm work and as many more from the home defense 
forces, and during the past year some fifty thousand men have been 
segregated from the army and the untrained ones given training for 
short , periods at schools throughout England and Wales. The ein- 
ployment of prisoners of war has not been generally popular with 
English farmers,, but they have been ,used by the government in 
large drainage and other enterprises. 

At various times provision has been made for the temporary em- 
ployment of army horses and mules with drivers, by farmers, in the 
vicinity of the camps; and ultimately the Board of Agriculture 
arranged for the purchase through the army of some thirty thousand 
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hordes for farmers’ use, to be distributed tliroiigii the county agri- 
cultural committees* A so-called ‘4iorse officer” is provided in each 
county to organize the scheme. The horses are hired out to the 
fanners at fixed rates, on the iatter’s agreement to increase the 
acreage of cereals. Traveling gangs of plowmen also do, plowing, 
lifUTOwiiig, cultivating, etc., for small farmers at fixed rates. 

The tractor has sprung into prominence as a means of “ speeding 
lip ” production, and has been supplied by the government in in- 
creasing numbers. Some six hundred tractors of various kinds were 
apportioned among tlie county agricultural committees in the spring 
of 1917, to help farmers prepare and cultivate their land, and proved 
so satisfactory that the Board of Agriculture purchased several 
tlioiisancl for tlie 1918 season. The operators are in part assigned 
from the army or have been exempted for this service, and women 
have been utilized for the purpose to a considerable extent. For 
some time the board has maintained schools' for tractor operators, 
both male and female. 

But the provision' of farm machinery does not stop with the 
tractor. The government has procured a great number of farm 
implements and machines, ranging all the way from disks and drills, 
cultivators and harrows, to reapers and binders. These are rented 
out to farmers under proper supervision. The Board of Agricul- 
ture also arranged ivitli the Threshing Machine Owners’ Association 
to form gangs of w’omen to work wdth their outfits. 

Indeed, women are employed everywhere in farm w-ork, and the 
Womens Land Army, recruited by the w-omaii’s branch of the Food 
Prouiiction Department, has become a very large and broadly recog- 
nized factor ill production. Tlie president of the Board of Agnxml- 
tiire has lately stated that “every able-bodied country woman is 
being pressed into the urgent service of food pi^od action,” — this in 
a country ivhere in normal times ivomen play practically no part in 
the national, food production, as they do on the continent. 

The difficulty of securing fertilizers and seeds has been greatly re- 
lieved by the goveriiuient,. which has established prices, put’ into 
eifect uiuisiiallY drastic laws for inspection, and fiiriiishecl enormous 
quantities of both classes of supplies. Although England is the 
greatest seed braking center of the world, English merchants selling 
home-grown seed to foreign countries with a foreign certificate as 
to quality, there lias hitherto been no official control of seeds in Eng- 
land and Wales. A seed-testing order vras issued by the Board of 
Agriculture diiriiig the year, and an official seed-testing station wms 
established under it. 

Feed control -has also been instituted during the past year, and 
recently a compound fertilizer order was issued by the Minister 'of 
Munitions, which provides for the first time for a guarantee of coin- 
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positioB and unit values. No one may purchase potash except on 
license procured of the Ministry of Munitions. 

The shortage of gasoline for a time threatened to seriously handi- 
cap the operating of farm machinery, but in the summer of 1917 
arrangements were made to insure every consideration to farmers 
and others engaged in food production — even at a time when coal 
gas had largely taken 'the place of gasoline in the operation of motor 
buses and private cars, the supply of the gas being carried in large 
bags on top of the car or in a trailer. 

Last year the Board of Agriculture arranged for a scheme of 
credit for farmers, which has lately been simplified in procedure 
and enlarged so as to appl}^ to a great variety of supplies. Credit is 
extended by the local executive committees, through the applicant's 
banker, purchases of supplies being made by the farmer in the 
usual way and settled for by his bank, which submits the receipted 
invoice to the committee. 

The fixing of prices of fanii crops and supplies has covered an in- 
creasingly wide range of products. This was first undertaken as a 
means of stimulating production of certain crops, notably cereals 
and potatoes, by insuring minimum prices, but has been extended to 
other products to protect the farmer and the public, and as a part 
of the machinery of food control. In addition to the producte men- 
tioned, maximum prices have been fixed for most feeding stuffs, in- 
cluding feeding cakes, meals, and offals, representing an appreciable 
reduction over prevailing prices, and the Minister of Mimitions last 
fall fixed maximum prices for fertilizers. Dairy products, including 
milk, butter, and cheese, have also been the subject of price regu- 
lation. 

The government has also made arrangement for the manufacture 
of binder twine in England, to be sold to farmers at a fixed retail 
price for the season of 1918. It has determined upon and put into 
effect a minimum wage for farm labor, partly as a measure to hold 
people on the land. While this minimum wage of twenty-five 
shillings a week will seem low to us in this country, it illustrates 
the difference in standards, for it insures more favorable conditions 
than farm workers had enjoyed. 

The most radical and fundamental measure affecting British agri- 
culture is an order relative to the cultivation of land, issued early in 
1917. This makes the Board of Agriculture responsible for the 
proper and effective use of the land for agricultural purposes, and 
confers upon it very broad and autocratic powers. 

Under this order the board is authorized to take po^ession of 'any 
land not being so cultivated as to afford the largest practicable, foo«| 
40111 "— 18 — No. 2 2 
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production and carry it on to that end, to require occupiers to change 
tlieir plan of operations regardless of contracts, and to direct the 
breaking up of grass land for the growth of cultivated crops* It may 
also take over commons and waste lands, including sporting grounds, 
tennis courts, bowling gTeens, etc., and allot these lands to persons 
who will cultivate them. It practically gives the board control of 
agricultural land irrespective of its ownership, to be used in its dis- 
cretion for the benefit of the Empire. Failure to comply with direc- 
tions as to the cultivation or breaking up of land constitutes a seri- 
ous offense against the Defense of the Eealm Ecgulations. 

The details of administration of the order are in the hands of the 
county executive committees, appointed by the war agricultural com- 
mittees of the county councils, working under direction of the board. 
These committees have made surveys of both the cultivated and un- 
cultivated land of their counties, issued directions for its proper 
utilization, and provided for inspection to insure compliance. 

This measure is so extraordinary and far-reaching, and warrants 
such interference with established customs that it has naturally been 
the subject of considerable controversy and called for the exercise of 
unusual judgment and tact in its execution. In discussing the matter 
in a letter to the county committees, the president of the Board of 
Agriculture said : “ Compulsion is no less distasteful to the Board of 
Agriculture than it is to farmers ; yet it may in certain circumstances 
become a necessity. ... In all cases the exercise of compulsory pow- 
ers should always be the last resort, but in some it also remains the 
final resort.’’ 

In June the Prime Minister announced the official program for 
breaking up three million acres of gra^ land for the harvest of 1918. 
This was later reduced somewhat by taking account of the substitu- 
tion of wheat for other crops. The final amount was prorated among 
the counties, and the executive committees were instructed to exercise 
discretion in selecting the poorer quality of grass land for breaking. 
The voluntary compliance of owners was urged, failing which notices 
were served which were mandatory. 

Apparently there have been relatively few cases of refusal to com- 
ply with the new order, but where there have been convictions have- 
followed. hTo indemnity has been provided farmers against loss from 
change in their system except the assurance of minimum prices. The 
reasonableness of the measure seems to have been generally accepted. 
One of the leading farm journals predicts that the right to interfere 
in cases of bad farming will hardly be restricted to a war measure, 
“ but will certainly be used with considerable effect after the war is 
over.” 

As a result of the new order, 'together with the various regulatory 
and stimulative measures, the president of the Board of Agriculture 
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reported that of all the belligerent nations (except the United 
States) 5 the United Kingdom alone in the third year of the war pro- 
duced more grain than in 1916, in spite of the oYerwhelming diffi- 
culties under which the farmers labored. It was also annoimced as 
certain at the close of last year that a greater area of wheat had been 
sown in England than in any season during the past twenty years. 

Still greater efforts are being made for the current year, for ** we 
can no longer expect to obtain from abroad the quantities of bread 
and meat by which we have been accustomed to sustain life at home. 
If we do not feed ourselves no other country can or will. To what 
extent we shall be short of food depends on the extent of our success 
or failure in increasing our home-grown supplies.” Evidently deter- 
mination is nowhere more pronounced than in relation to agriculture. 
Its prosecution has become a war measure of highest importance, and 
the country is straining every nerve and resource to meet the necessity 
as now clearly seen. 

These high purposes and splendid efforts command admiration. 
The determination to rise above the handicaps and difficulties which 
surround the industry furnishes an evidence of what may be accom- 
plished under cooperation and effective leadership. Time-honored 
customs and long-established systems have been swept aside, in a 
country proverbially conservative and among a class slow to make 
radical change. 

The British farmer has had to meet harsh criticism and charges 
from sources unreasoning and uninformed as to the real situation 
and its difficulties. These have been an added burden, but the Brit- 
ish Premier, himself born on the land, has urged the farmer to think 
only of one thing — his country’s need, and has confidently predicted 
that this will enable him to win a great triumph for British agri- 
culture and for the Empire. 

Such an example ought to prove an inspiration to us in this coun- 
try, where the aims are similar and the obstacles less pronounced. 
We have reached the stage for adjustment in many matters and the 
necessity for a larger measure of cooperation in realizing the desired 
result. The employment of every resource is necessary. To help in 
this accomplishment is the opportunity of the colleges, the stations, 
and the vast army of agricultural extension throughout the land. 



RECENT WORK IN AGRICULTURAL SCIENCE. 


AGEICULTUEAL CESMISTEY— AGROIECHEY. 

Tlie origin and distribution of urea in nature. — Application of new metliods 
fox the determination of urea based on tbe use of xantbydrol, R. Fosse (Ann. 
Inst. Pasteur j SO (1916), Nos. 10, pp. $25-593, figs. IS; 11, pp. 6Ji2-67G, fig. 1; 
12, pp. 739-755). — The material reported is divided into a brief introcUiction 
and five parts, as follovrs : 

I. The qualitatwe and quantitative gravimetric analgsis of urea htj nveafis 
of mnthydrol (pp. 5ol-~-502). — ^Tbe reactions and tbe procedures are described 
and discussed in detail. 

II. Proteins and urea (pp. 642-660). — Experimental data on the production 
of urea by the action of potassium permanganate and alkalis on various proteins 
are submitted and the theory of the reactions discussed. 

III. Synthesis of urea hy oxidation of ammonia and carbohydrates or 
glycerin. — The probable participation of carbohydrates and fats in the phe- 
nomenon of ureogenesis (pp. 660-672). — Data submitted show that urea is 
abundantly formed when glucose, levuiose, sucrose, dextrin, inulin, or even 
cellulose is oxidized in the presence of ammonia. Glycerin and formaldehyde 
gave similar urea xmoduction. 

IV. Bemomtration of the presence of urea in the invertebrates (pp. 673- 
676), — Urea was identified by the xanthydrol method in coelenterates, echi- 
noderms, worms, crustaceans, insects, and mollusks. 

V. Urea in plants (pp. 739-755), — The presence oX urea was demonstrated 
in many of the common vegetables and food plants, such as spinach, carrots, 
turnips, potatoes, cauliflower, melons, and pumpkins. It is indicated that the 
property to synthesize urea is possessed not alone by higher jilants, but also 
by molds. Urea was also found in germinating grains and in inactive seeds. 
During germination an accumulation of urea was observed in the embryo, 
while it occurred in only Teiw small amounts or was practically absent in the 
cotyledons. Since the presence of urea has been demonstrated in plants, it is 
indicated that both urea and urease must be present in the material simul- 
taneously. The function of the urease is deemed to be that of transforming 
into ammonia and rendering assimilable the urea contained in the plant. 

Comparative analyses of fibrin from different animals, R. A. Gortner and 
A. J. Wtjeetz (Jour. Amer. Ohem. Soc., 39 (1917), No. 10, pp. 2239-2242 ). — The 
authors, at the Minnesota Experiment Station, prepared fibrin from the blood 
of cattle (two samples), sheep, and swine, and determined the nitrogen dis- 
tribution by the Van Slyke method (E. S. R., 26, p. 22). 

The analytical results obtained showed no differences between the various 
samples significantly greater than the usual experimental errors. From the 
results it appears that “fibrin from any of these sources can be used inter- 
changeably in experimental work without invalidating the results. Whether or 
not this is true 'for fibrins from other sources remains still an open question/' 
The data are reported in tabular form. 

m 
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TIae relative inliiience of microorg'aBisins and plant enzyms on corn silage 
fermentation, A. U. Lakb (Iowa Sfa. Research Bui, ^0 (1917), pp, SIS-SSB, figs. 
13 ). — This material lias been noted from another source (E. B. R., 36, p. 802). 

Hote on orange pip oil, Dokothy G. Hewek (Analyst, 1^2 (1911), Wo. 497, pp. 
271-273). — T3i 8 author has examined a sample of orange seeds obtained as a 
by-product in the production of marmalade. The seeds consisted, in parts by 
weight, of kernel 69 and shell 31 per cent, and yielded on extraction with 
petroleum ether S7.5 per cent of a golden yellovr oil equivalent to 54.95 per 
cent of the weight of the kernels. The oil was almost odorless and wdien 
freshly extracted had only a slightly bitter flavor. The bitterness, however, 
increased considerably and rapidly on keeping. 

The following constant.s were obtained : Saponification value, 193.7 ; uiisaponi- 
fiable matter, 0.34 per cent; ioclin value, 100.3; refraction at 40° G., 57.5; free 
fatty acids, as oleic, 0.3 per cent; specific gravity at 15°, 0.920S; titer test, 34° ; 
neutralization value, 200.1. 

It is Indicated that since the oil is easily saponified it should prove suitable 
for soap and glycerol manufacture. 

Some factors influencing the quantitative determination of nitric nitrogen 
ill the soil, J. E. Guexves and G. T. IIilist (Soil BcL, 4 (1917), Wo. 3, pp. 179- 
205, figs. 2). — In the course of investigations the authors, at the Utah Experi- 
ment Station, found that clear soil extracts could be obtained by adding 2 gm. 
of lime, ferric sulphate, ferric alum, sodium alum, or potassium alum to the 
soil-water mixture,' by filtering through the Chamberland-Pasteur filter, or by 
centrifugal ization. 

The use of alum, the Pasteur filter, or centrifiigalization yielded a clear 
solution with a minimum loss of nitric niti'ogen. The use of calcium oxid 
yielded a clear supernatant solution, but the quantity of nitric nitrogen ob- 
tained from such a solution was Iowe This is conceded not to be entirely due 
to the mechanical removal of the nitric nitrogen with the precipitated colloid, 
for similar results were obtained wiien calcium oxid was added to a clear 
sodium nitrate solution. The ratio of soil to water was found not to have 
any great infiiience on the quantity of nitric nitrogen obtained, since the same 
amount was obtained from the soil when the ratio varied from as low as 1:5 
to as high as 1:25. No increase 'in nitrogen was obtained by shaking more 
than five inUiutes, provided the soil wa.s well pulverized and thoroughly 
agitated. 

Cliloricls, sulphates, or carbonates of sodium, potassium, calcium, magnesium, 
manganeso, and iron v/ere indicated as not interfering with the Ulsch reduc- 
tion method (E. S. R., 3, p. 054). The presence of urea or glycocoll, however, 
yielded high results unless the solution was evaporated to dryness before 
reduction. No loss of nitric nitrogen was observed when such a solution was 
evaporated to dryness. “ ITlieii dried blood is mixed with a nitrate less than 
100 per cent of the nitric nitrogen is recovered by this method. There can be 
but little doubt that this is due to the reacting of nitrate with the proteins of 
the blood. If the resulting compound is insoluble it will settle from the 
supernatant liquid and thus be lost, while, if soluble, subsequent reduction will 
fail to liberate the nitric nitrogen; hence we would find the same error entering 
with any of the other methods.” 

, The aluminum reduction method, as modified by Burgess (E. B. R., 31, p. 
206), permits of an appreciable loss of nitric niti'ogen. This is obviated, how- 
ever, 'by the use of the iron reduction method, which is outlined as follows : 

One hundred gm. of finely ground soil, together wdtli 500 ce. of distilled water, 
are placed in quart Mason jars and agitated for five minutes, preferably in a 
shaker. The solution is then clarified by either the addition of 2 gm.^ of alum 
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wltli the soil, Eltering tlirougli the Oliamberland-Pasteur filter, or by cen- 
trifiigalizatioB. When alum is used no other antiseptic is necessary, but unless 
the analysis is to be completed at once 0.5 cc. of chloroform should be added 
to each sample. 

An aliquot part (100 cc.) of the supernatant liquid is evaporated with 2 cc. 
of a saturated solution of sodium hydroxid to about one-fourth its original 
volume, and if urea is present, to dryness. The neck of the reduction flask is 
fitted with a two-hole stopper through which passes a 50-cc. separatory funnel 
and a bent tube which dips into a vessel containing water to prevent mechanical 
loss. The residue is transferred to the reduction flask with 50 cc. of ammonia- 
free water and 5 gm. of iron-by-hydrogen ” and 30 cc. of sulphuric acid 
(specific gravity 1.35) then added. The acid should be slowly added and 
allowed to stand until the rapid evolution of hydrogen is over and then heated 
to boiling for 10 minutes. The contents of the side vessel should be returned 
to the reduction flask before the reaction is complete to insure the complete 
reduction of any nitrates w^hich may have been carried over with the first 
violent evolution of hydrogen. When the reduction is completed the contents 
of the flask are transferred to a Kjeldahl flask, neutralized with sodium 
hydroxid, and distilled into standard acid. The excess of acid is titrated back 
with standard alkali, and lacmoid used as the indicator. Proper checks should 
be made on all reagents, including the alum used as a flocculent. 

A bibliography of 5S references to the literature cited is appended. 

ITote on the Blacher method for the determination of hardness in water, 
A. B. Beheman (Philippine Jour, Bei,f Sect A, 11 (1916), No. 6, pp. 291-293 ). — 
The author briefly notes the results obtained in a study of the effect of free 
carbon dioxid, removal of carbon dioxid, effect of sodium chlorid, and the effect 
of dilution of very hard wmter on the determination of hardness by the Blacher 
method (E. S. R., 31, p, 502). 

A modified procedure for the determination of hardness in water based on 
the data obtained in the above study is outlined. 

A rapid volumetric method for the approximate estimation of chlorin in 
milk, B. W. Haxixiee and D. B. Bailey (Toioa Sta. Research Bui. Jfl (1917), pp. 
SS1S48). — ^The relation of high chlorin content to abnormal flavors and odors 
of milk and the literature pertaining thereto are briefly discussed. 

In the study reported data w^ere obtained by direct titration of the chlorin 
in milk with silver nitrate, using potassium chromate as Indicator, and by de- 
termining the chlorin in the ash by the Volhard method. Consistently higher 
results were obtained on 49 samples of milk by the direct titx’ation method than 
by the ashing method. Examination of the differences between the results ob- 
tained by the two methods indicates that the direct titration of milk with 
standard silver nitrate gives a satisfactory comparative index of the chlorin 
content of the sample. By subtracting 0.025 per cent from the x*esults obtained 
in the direct titration procedure, results approximating those secured by the 
ashing method are obtained. The direct titration procedure outlined is as 
follows : 

A 5-cc. sample of milk is placed In a porcelain dish with 50 cc. of distilled 
water and 1 cc. of a 10 per cent potassium chromate solution. The standard 
silver nitrate solution is added with stirring until there is a distinct change in 
color. The solution used was made so that 1 cc. equaled 0,01 per cent chlorin 
and contained 2.4722 gm. of silver nitrate per liter. 

The chlorin content of the samples examined by the ashing method varied 
, from 0.0504 to 0,194 per cent and averaged 0.0968 per cent. ■ In an attempt' to 
determine whether the phosphates, the fat, or the casein were responsible for 
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tlie higli results obtained by tlie direct titration procedure, tlie casein was found 
to be apparently responsible to the largest extent. 

The analytical data are submitted in tabular form. 

The influence of raffinose of beet molasses on the exact polarization before 
and after inversion by acid or invertase, H. Pellet {But. Assoc, €Mm. Bucr, 
et Distill,, (1916), No. pp. 112-117 ). — Data are submitted which show 
the effect of raifmose on the determination of sucrose in beet molasses by in- 
version. ' 

Ah increased polarization was observed whether the inversion was brought 
about by means -of acid or invertase. In the determination of sucrose in beet 
molasses the quantity of rafflnose present must be deducted from the result 
obtained by direct polarization to obtain the exact amount of sucrose present. 

Some tabular data showing the difference in polarization in the presence of 
varying amounts of raliinose are submitted. 

Pentose content of beet molasses, H. Pellet {Bui. Assoc. OJmn. Suer, et 
Distill., S5 {1916), No. 4~6, pp. 117-121 ). — ^This is a general discussion, together 
with the description of a procedure for determining pentoses in beet molasses. 

Methods for approximating the relative toxicity of cottonseed products, 
P. S. CAEUtiTH {Jour. Biol. Chem., S2 {1917), No. 1, pp. 87-90 ). — The author, at 
the North Carolina Experiment Station, notes that on cooking cotton seed with 
moist heat, as is done in the hot pressing processes preparatory to expressing 
the oil, the glands containing gossypol are disintegrated and the substance is 
spread over the surface of the seed tissue and apparently undergoes a change 
which is assumed to be a partial oxidation. The change takes place very quickly 
under suitable conditions, so that some meals which have been cooked only 20 
to SO minutes are not markedly toxic for rats. The changed gossypol is no longer 
soluble in ether and oil, possibly because it is in some way chemically combined 
with some constituent of the meal, probably the protein. Its presence can be 
demonstrated, however, in ether-extracted cottonseed meal by treating with hot 
alcoholic potash. The supernatant liquid contains the substance, which, like 
gossypol, soon oxidizes with the production of a beautiful blue color. This sub- 
stance is much less toxic than the original gossypol. The author has termed 
this less toxic and soluble form “ B ” gossypol. 

For determining the presence of the highly toxic gossyi>ol the following test is 
outlined: A very small amount of the meal is sprinkled on a glass slide and 
touched with a drop of concentrated sulphuric acid and the material observed 
immediately through the Io\^' power of the microscope. The presence of the toxic 
unchanged gossypol is indicated by numerous red areas which appear where the 
acid touches the more or less ruptured cells. Thoroughly cooked meals and 
cottonseed flour are indicated as showing very few and very small red areas. 
A relatively large number of red areas are, however, observed in meals cooked 
with insufficient moisture or for too short a time. 

For the quantitative determination of gossypol present in cottonseed meal, 
aiiilln has been found to be a suitable precipitant of the material from an ether 
extract. In the procedure 200 gm. or more of cottonseed meal is extracted 
for two to three hours with ether, so as to yield from 5 to 10 gm. of oil. The 
meal may be percolated or shaken T\dth ether in a flask. The extract is evap- 
orated to a small volume, filtered, and anil in (about 10 per cent of the weight 
of the extract) added, and the mixture warmed on the water bath, set aside, 
and allowed to stand for some time. If gossypol is present, a yellow micro- 
crystalline precipitate of the aniiin compound results. This substance appears 
to be the dianiUn salt and is indicated as having the formula 03 oH 2 sOe. 206 HsNH». 
In /case a sufficient amount of the precipitate is obtained it may be filtered 
through a tared Gooch crucible, washed with a mixture of ether and petroleuai; 
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ether (1:2), and then washed with petroleum ether alone and dried at 100” C, 
The weight of the precipitate is converted to the weight of the gossypol by the 
use of the factor 0.74. 

Tabular data comparing the sulphuric acid test for gossypol and the per- 
centage of gossypol with the toxicity of the cottonseed product are submitted. 

Single variety ciders and perries, B. T. P. Baekee and O, Grove (Jour, 
Bath and md South, Counties Soc., 5. ser., 11 (1916-11), pp. 189-145; 

Univ, Bristol, Ann, Rpt. Agr. and Eort, Research 8ta., 1916, pp, 10-15), — Tabu- 
lar data of the chemical composition and other particulars of the ciders and 
perries made during 1915--16 are submitted. 

Home uses for muscadine grapes, G. Deaeikg (XJ, S. Dept. Agr., Farmers^ 
Bui 859 (1911), pp, 23, figs.. 4). — ^This discusses and gives directions for making 
muscadine grape products, primarily for home consumption. The topics treated 
are sirup, unfermented grape juice, jelly, canned grax)es, spiced grapes, catsup, 
conserves, preserves, jam, marmalade, mincemeat, and flavoring sirup. 

Successful canning and preserving, Ola Powell, edited by B. R. xIndeews 
iPMIadelphia and London: J. B. Lippincott Go., 1911, pp. XIX-\-Sll, pis. 4, 

164) • — ^This volume discusses the subject under the following chapter headings : 
History of the development of scientific canning ; bacteriology as applied to can- 
ning ; preparation and equipment ; canning in tin ; canning in glass ; processing — 
hot-water bath ; processing at high temperature ; fruit juices ; fruits for canning ; 
vegetables for canning ; preserves ; marmalades, jams, and conserves ; jelly mak- 
ing ; pickling ; drying fruits, vegetables, and herbs ; preservation of meats ; use 
of fruits and vegetables In the diet ; canning club organization ; the business side 
of canning; and teaching canning and related activities. Each chapter is 
follow’ed by a number of questions which bring out the important points of 
the subject matter treated In the chapter and also a bibliography. An appen- 
dix is included containing the address of the various State institutions from 
which agricultural extension work is directed and also lists of firms furnishing 
supplies for canning and preserving. 

Bemoval of stains from clothing and other textiles, H. L. Lang and Anna 
H, Whzttelsey (U, S, Dept, Agr., Farmers* B-itl, 861 pp. 35, Bgs. 3), — 

The general principles of stain removal are given, as well as specific methods 
for removing a large number of ’individual stains. 

METEOEOLOeY. 

The sun and the weather, C. G. Abbot (ScL Mo., 5 (1911), No. 4 Pp. 400- 
410 ), — ^This is a plea for more systematic, widespread, and accurate daily solar 
constant measurements in the most cloudless regions of the earth like those 
now being made by the Smithsonian Institution at Mount Wilson, Cal., and 
Hump Mountain, N. G. It is stated that since the outstanding unexplained 
departures from mean daily temperatures, as illustrated in this paper, for 
Leavenw^orth, Paris, and Sydney are seldom of much greater magnitude than 
the changes which are found by Clayton to be produced by changes in the 
sun, and as the maximum effects of solar changes follow from one to five days 
after the c«ause, depending on the latitude of the station, it may be possible 
that a very large proportion of weather changes wdll become predictable for 
some time In advance, if daily measurements of the solar emission shall ' be 
secured.''’ ■ 

Sunspots, cKmatic factors, and plant activities, J. A. Haeeis (Amer, Mat,, 
51 (1917), Mo, 612, pp. 161-164) • — ^Reviewing Various observations on this sub- 
’Ject, the author reaches the conclusion that “the relationship between the 
number of sunspots and the annual record of terrestrial meteorological phe- 
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nomena is very slender indeed.’* The correlations for rainfall and barometric 
pressure are especially low. ** The correlation between number of sunspots and 
terrestrial temperature Is the most consistent and substantial of the three. 
The coefficients average about —0.14.” 

It is thought that there Is very little hope that the biologist will be able to 
correlate plant activities with sunspot numbers “unless light intensity be the 
means of solar influence.” 

The alleged influence of gunfire on rainfall, H. Deslakdees {CompL Rend, 
Acad. Sei. [Pam], 165 (1917) ^ Ro. 9, pp, 804, ^05; abs. in Rei). ScL [Pam], 55 
(1917), Wo. 17, p. 541; Wature ILondon], 109 {1917), Wo. 2503, pp. 181, 132).— 
The author is of the opinion that while gunfire may not he a primary cause of 
rainfall, it may intensify the rainfall when conditions are otherwise favorable 
by increasing ionization of the atmosphere (E. S. R., 37, p. 418). A statement 
by Saint-Saens bearing on the matter is quoted. 

Gunfire and rainfall, G. Baebi^ (Rev. Gdn. 8ci., 2S {1917), Wo. 21, pp. 607-- 
610). — Various contributions to this subject are briefly reviewed and the con- 
clusion is reached that the evidence regarding relationship is inconclusive. In 
any ease tlie matter is considered of less practical importance than many other 
unsettled questions relating to rainfall. 

Studying the science of evaporation {Sd. Amer., 117 {1917), Wo. 17, pp. SIS, 
517, figs. 2). — A brief reference is made to the establishment by the U. S. 
Weather Bureau of a number of small evaporation plants at various stations 
in the country, where it is proposed to keep detailed records of evaporation in 
much the same way as in case of temperature and rainfall. 

“For its new work the Weather Bureau has devised a standard type of 
plant, which can be manufactured at low' cost and which will insure uniform 
observations in all parts of the country. The main part of the equipment con- 
sists of a galvanized iron tank, 4 ft. in diameter and 10 in. deep. In order to 
provide an unruffled water surface when the measurements are taken, a metal 
tube, or w'ell, is kept standing in the tank. Of course it is open at both ends, 
so that water rises to the same height in the tube as it does in the tank, but 
naturally It is not affected by the wind. It Is an easy matter to reach dowm 
in this tube with a measuring rod and get the depth of water. By taking read- 
ings at regular intervals the amount which has evaporated can be determined. 
Of course, in case of rain, proper deductions must be made, and for that reason 
a rain gauge forms part of the equipment. A wind gauge, or anemometer, is 
mounted at one side of the tank, and maximum and minimum thermometers 
are also provided in an inclosed shelter,” 

On evaporation from a circular water surface, Hesta Thomas and A. Fer- 
CtUSON (Phil. Mag. and Jour. Bei., 6. ser., 34 {W17), Wo. 202, pp. S0S--S21) .—ThU 
article deals with certain elements of uncertainty in the calculation of the rate 
of evaporation from circular water surfaces, reviews work already done on 
the subject, and describes some experiments which w^ere made on the evapora- 
tion from circular wmter .surfaces under “everyday conditions.” The subject 
is treated from the purely physical side. 

Soot-fall studies in St. Louis, E. L. Ohle and L. McM aster {Wash. Univ. 
ISt Louis} BPuMes, 5 {1917), I, Wo. 1, pp. 8-8, pis. 5). — The soot fall was col- 
lected at 12 different places in the city during one year by means of cans 10 in. 
high and 4 in. In diameter, placed on buildings at least two stories high and 
which were not sheltered between taller buildings. The amount of soot so 
collected varied from 506 to 905 tons and ' averaged 812 tons per square mile 
per year, the total soot fall for the city being 49,870 tons. 

California earthquakes during 1916, A. H. Palmer {Bui. Beismol. Boe, 
Awer., 7 {1917), Wo. 1, pp. 1-17, pi. 1), 
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Oixio weather for 1916 , W. H. Ai^exandeb and C. A. Patton {Ohio SU. But 
SI 4 (1917), pp, 617-697, — Tables showing temperature and rainfall for 

the entire State in comparison with similar data recorded at the station are 
supplemented by a series of dlagi*ammatic maps showing the comparative 
weather conditions for the various sections of the State. 

The mean temperature for the year at Wooster was 48.9° F. ; for the State» 
51°. The highest temperature at the station was 99°, August 21; for the 
State, 104°, August 21, The lowest temperature at the station was —7°, Febru- 
ary 22; for the State, —18°, February 14. The annual rainfall at the station 
was 84.9S in. ; for the State, 37.24. The number of rainy days at the station 
was 141 ; for the State, 119. The prevailing direction of the wind was southwest 
at the station and in the State at large. 

Weather notes, 1916, E. Oliv^ee (Saslcatchewan Dept. Agr., Ann. Rpt. Sec. 
Statis., 10 (1917), pp. 26-45). — ^Brief notes are given on the characteristic fea- 
tures of the weather for each month of the year and data for rainfall at differ- 
ent places in Saskatchewan are tabulated. 

The weather of the past agricultural year, F. J. Brodie (Jour. Roy. Agr. 
Boe, Rnglmid, 77 (1916), pp. 120-129). — Data on temperature, rainfall, and sun- 
shine during 1916 and preceding years are given for the British Isles, and the 
characteristic features of the weather during the different seasons of 1916 are 
discussed with particular reference to their effect on crop production. 

The weather of Scotland in 1910, A. Watt (Trans. Mighland and Agr. Soc. 
Scot., 5. ser.y 29 (1917). pp. 274-2S6). — ^This report consists as usual of (1) a 
general description of the weather over the Scottish area from month to month 
and (2) a selection of rainfall returns, in which each county in Scotland Is 
represented by one or more stations. Outstanding features of the weather of 
1916 were the prolonged spell of wintry weather in February and March wliich 
put a stop to agricultural operations, the cold spell in June, and a general 
deficiency of suii.shine. 


SOILS— FERTILIZERS. 

Studies on the jpaleozoic soils of Morth Wales, G. W. Robinson (Jour. Agr. 
Bel lEnglandJ, 8 (1917), No. S, pp. SSS-S84y B).— This is a report of studies 
of the general characteristics of the soils of the counties of Anglesey, Carnarvon, 
and Denbigh, in Korth Wales, in which the main soil types are described, includ- 
ing sofis derived from the weathering of local glacial drift, and the associated 
sandy, alluvial, and peaty soils. 

With the exception of sands, alluvia, and peats, the soils of the area are of 
loam texture, and clay soils are rare. “ The clay fraction rarely exceeds 10 per 
cent in the case of soils derived from the shale, or 7 per cent in the case of the 
Anglesey and Carnarvonshire loams. Usually the clay fraction falls consider- 
ably below these figures. The silt fractions, on the other hand, particularly 
in the Paleozoic silt loam, form a considerable proportion of the soil.” Seden- 
tary soils and soils derived directly from local drift deposits contained remark- 
ably high proportions of fine gravel. This was particularly the case in the sub- 
soils. One sedentary soil in Carnarvonshire contained over 40 per cent of fine 
gravel in the subsoil. 

Analyses of a number of the fractions obtained in mechanical analysis showed 
that these soils were poorer in silica and richer in alumina and ferric oxid than 
Bnglislv soils. “ The most notable difference, however, is that in the Welsh soils 
the' most siliceous ' fraction is never the fine gravel as in the Oraibstone and 
English soils. . . . The highest percentage of ..silica is found in the coarse sand 
in four cases, in the fine sand in three cases, and in the silt in three cases.*’ 



19183 


SOILS — ^FEBTILIZEBS. 


117 


Tliese soils were also generally deficient In calcinm carbonate, and contained 
relatively large amounts of organic matter and potasb. Tbe phospboric-aeid 
content was relatively bigb in tbe silt loams and low in the sands. 

Tbe influence of soil conditions on tlie decomposition of organic matter in 
tbe soil, E. J. Eussell and A. Applet aed {Jout, Agr. 8ci. lEnglandJ, 8 {1917}, 
No. S, pp. 885-4^7, figs. 9). — Studies conducted at tbe Botbamsted Experiment 
Station on the changes in bacterial numbers, nitrate content of tbe soil, and 
carbon dioxid content of tbe soil air are reported, these having been determined 
at frequent and regular intervals during several seasons on five different plats 
of land. Tbe results are graphically presented. 

** There is sufficient resemblance between the curves for bacterial numbers, 
carbon dioxid (except for a period on cropped land), and nitrate to justify tbe 
conclusion that they are all related. The curve for nitrate, however, is always 
behind that for bacterial numbers, the lag amounting to two or three weeks. 
Assuming . . . that the curves are connected, this would indicate two stages 
in nitrate production, one related to the bacterial numbers, the other not. . . . 

“The biochemical decompositions in the soil are determined in the first in- 
stance by the temperature and do not proceed to any notable extent below 5“ G. 
As soon as the temperature rises action begins rapidly ; but it soon slows down 
and other factors begin to operate. Moisture is one of these. Action came to a 
minimum in June, when the moisture fell to 10 per cent by weight of the un- 
manured soil and 1.5 per cent by weight of the dunged soil, or 16 and 22 parts, 
respectively, by volume, assuming there was no contraction. Rainfall is an even 
more important factor, a shower of rain having a notable effect in starting the 
decompositions. It seems probable that tbe dissolved oxygen is an important 
factor here. The growing crop exerts a depressing effect, though whether by 
taking up the dissolved oxygen, by giving out carbon dioxid, or by some other 
action, is not clear. Tbe fluctuations in bacterial numbers are not wholly 
explicable as functions of the temperature and moisture content.” 

Changes in the physical composition caused by the conversion of dry soil 
into paddy soil, W. H. Haebison {Madras Agr. Dept. YearhooJc, 1917, pp. 

76 ). — Experiments are reported and the conclusions drawn that “wet methods 
of cultivation when first applied to dry soils tend, in tbe first instance, to bring 
about a redistribution of the soil particles between tbe soil and subsoil. The 
tendency is for the coarse particles to accumulate in the subsoil and the finer 
particles in the soil. Afterwards the main tendency is to cause a rapid break- 
ing down or weathering of tbe particles both in tbe soli and subsoil, thus caus- 
ing the soils to become heavier in character.” 

Eorms of occurrence of phosphoric acid in soil, M. A. Jegqeov Bm$. 

SeUh. Eho!^. Gaz., 1916, Nos. 18--H, pp. 4, B; 15, pp. 5; abs. in Intenmt. Inst. 
Agr. IRomeJ, Internat. Rev. Bci. and Pract. Agr., 7 {1916), No. 9, pp. 1B46, 1249; 
Jour. Boc. Cliem. Indus., S6 {1917), No. 5, p. 298). — Experiments with podzol 
soil containing 0,0582 per cent phosphoric acid and two chernozem soils con- 
taining 0.145 and 0.11 per cent phosphoric acid are reported, in which the 
organically combined phosphorus was separated and estimated by washing tbe 
soil with 8 per cent hydrochloric acid and treating with 3 per cent ammonia 
solution, the resulting solution being then filtered and precipitated with lead 
acetate. 

“The washed precipitate, freed from lead with hydrogen sulpMd, was re- 
dissolved in dilute ammonia, the liquid filtered, concentrated, and finally ex- 
tracted with ether, the organic phosphorus going into solution. ... Of the 
total phosphoric acid in these soils, the ammonia solution removed about one- 
half in tbe first and third, and one-third in the second. Tbe organic phosphoric 
acid extracted varied from 10 to 17.67 per cent of the total phosphoric acid. 
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Its nature varied with the source, but it is apparently related to the nucleinic 
acids. The 3 per cent hydrochloric acid extract contained the element in both 
inorganic and organic forms and during its evaporation a eonsiclerahle amount 
of the latter was converted into the former.” 

The phosphate depletion of the soils of Bihar: Its effect on the quality and 
yield of ero|)s and the contingent risks of malnutrition and endemic disease 
in cattle and man, W. A. Davis (Agr. Jour. India, Indian ScL Cong. No., 1917, 
pp. 77-85), — Evidence is given of a deficiency of phosphorus in Bihar soils, and 
the relation of this deficiency to malnutrition of cattle, low milk yield, and 
nervous diseases of horses is discussed. 

[Experiments on alkali soil], D. Hanset^ {U. B. Dept. Agr., Bur. Plant 
Indus., WorJu Swn-Uey Ewpt. Farm, 1016, pp. 24, 25). — The results of attempts 
to reduce the excessive amount of salts in a tract of land on the Huntley recla- 
mation project and to grow crops on the soil are briefly described. The land 
was seriously affected by seepage due to a rapid rise of the ground water 
under this area In 1914 and 1915. As a result the amount of alkali salts has 
increased in the first 4 ft. of soil since 1913. The construction of a drain in 
1915 relieved the condition, the ground water being lowered to a depth below 
5 ft. 

Alfalfa planted for seed on the soil in 1916 yielded a small amount of hay 
but practically no seed. Sweet clover made a heavy growth and yielded seed 
at the rate of 4.53 bu. per acre in 1916. From results secured in 1915 and 1916 
“ it appears to be one of the best crops for this heavy land, both as a seed crop 
and for hay and pasture.” 

The importance of mold action in soils, P. B. Beown {Science, n, ser., 4^ 
(1517), No. 1182, pp. 171-175). — ^This paper calls attention briefly to the varied 
action of molds in soils, and presents a compilation of various published data 
and some of the unpublished results of experiments on the subject conducted 
at the Iowa Experiment Station with the idea of emphasizing the need of 
further study of these organisms. 

It is thought that fungi occur actively in soils and that their action must be 
important reganjiess of their relative numbers compared with bacteria. “ It 
seems evident that mold action in soils may be of far greater significance tiian 
has previously been supposed in preparing available food for plant growth. . . 
If soil bacteriology is to be developed to the proper extent in the future and 
the relation of microorganisms to soil fertility is to be established with any 
degree of certainty, Investigations must include not only bacterial action, imt 
the activities of molds and possllfly also the growth of protozoa and algfe.” 

Carbon dioxid production in soils and carbon and nitrogen changes in 
soils variously treated, R. S. Pottee and R. S. Sxvueii {Ifncu Bfa. Besearch. 
Bifl S9 U9I6), pp. 253S09, pi. I, figs. 21). — Following a review of the literature, 
experiments are reported in which it was found that calcium carbonate in ttie 
course of 124 days Increased both the total amount of carbon dioxid evolved 
from soil and the amount given off by the organic matter in the soil. The same 
was true for the soils rtcelving application.s of 10, 20, SO, and 50 tons of manure 
per acre. Dess calcium carbonate was decomposed from the soils receiving 
manure than from the unmanured. The greater the application of manure the 
less was the decomposition uf the carbonate. The ‘ammonia evolved from the 
soil under the conditions of the experiment was negligible. 

** It is believed that the conditions of this experiment approximate field con- 
ditions closely enough to venture the statement that under normal conditions 
there is no danger of tlie loss of nitrogen from the field by volatilization of 
ammonia. There was quite an accumulation of nitrates in the manured soils. 
Magnesium carbonate caused a somewhat greater accumulation of nitrates than 
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dW calcium carbonate. Tlie addition of large amounts of manure to the soil 
caused an increase in tbe total nitrogen after a period of about four iiiontlis. It 
is suggested that this accumulation of nitrogen was caused by increased azoiica- 
tion due to easily available energy material added with the manure,” 

The nitrification of py ridin, qninolin, guanidin carbonate, etc., in soils, 
M, X Funghess {Alahama Col. Sia. Bill. 196 {1911), pp. 65-82). — Continuing 
work previously noted (B. S. R., 36, p. 212), experiments are reported on the 
nitrification of py ridin, quinolin, guanidin, carbonate, etc., in acid soils and acid 
sandy loams and to determine the effect of lime thereon. 

It was found that “ with the exception of naphthyiamin, each of the com- 
pounds used w-as nitrified in soil. At the concentration used, naphthyiamin 
inhibited nitrification in both limed and iinlimed soil. Quinolin was nitrified 
most readily in soil having the highest lime reQ[Uirenient. Lime retarded or even 
inhibited nitrification of qninolin. Lime practically inhibited nitrification of 
guanidin carbonate. Nitrification of dried blood, piperidin, nucleic acid, al- 
loxan, and asparagin was greatly increased by lime. 

“ Heavy applications of certain nitrogenous compounds may retard nitrifi- 
cation. Liming a soil which had been partially sterilized with carbon disulphid 
greatly increased its power of nitrification. A still further increase was ob- 
tained by reinoculation of the soil after partial sterilization. 

“ Yanillin proved to be nontoxic towaird nitrification of piperidin, moder- 
ately toxic toward nitrification of dried blood and pyriclln, and inhibitory 
toward nitrification of quinolin. Lime counteracted the toxicity of vanillin to 
a very large degree. 

“ The effect of coumarin on nitrification was quite variable. In some in- 
stances it exerted an inhibitory effect; in others none. In most cases where 
coumarin exerted an inhibitory effect, lime greatly reduced the amount of 
inhibition. 

“Pyrogallol retarded nitrification of all compounds except quinolin and 
piperidin in one soil. Lime reduced the injurious effect of pyrogallol in all 
cases except in the quinolin-treated soil. 

“ Salicylic aldehyde completely inhibited nitrification of all compounds except 
piperidin in one soil. 

“ Carbon blach apparently overcomes a part of the bad effect of certain non- 
nitrogenoiis compounds on the process of nitrification.” 

The maintenance of soli fertility, C. E. Thorke {Agr. of Mass., 1916, pt. 2, 
pp. SS-48; Mass. Bd. Agr. Giro. 65 {1911), pp. 15). — General principles for the 
maintenance of soil fertility are outlined as the results of experience at the 
Ohio Experiment Station. 

fertilizers as an aid to profitable farming, G. G. Aenott {London: Me- 
GlasUmi, Gregory d Co. 11917], pp. 13). — ^This is essentially a war-time publica- 
tion apparently designed to give pi-actical information as to the most efficient 
utilization of the available supplies of natural and artificial fertilizers for 
different crops under English conditions. Part I deals with plant food ele- 
ments, their function and effects, and Part II deals with the value of experi- 
ments as indicating the profit resulting from the judicious use of suitable 
fertilizers. 

fertilizing California soils for the 1918 crop, C. B. Lipman {Calif omia Bta. 
Circ. 170 {1917), pp. 8). — ^This circular contains information and suggestions 
regarding proper systems of fertilization to be followed on California soils to 
meet war-time conditions. It is pointed out that the arid soils of California 
are particularly deficient in nitrogen and organic matter. 

In. the soils of the San Joaquin Valley and in those of the southern valleys 
of California,' including the southern coast valleys, the southern portion.' of the’ 
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Sacramento Valley, and in other places where tlie rainfall is below 16 in, per 
annum, it appears that a high-grade Inorganic nitrogenous fertilizer is to be 
preferred to the organic forms and especially where quick results are desired. 
The best representative of the high-grade nitrogenous fertilizers for the class of 
soils under consideration here is sulphate of ammonia. It may be used on all 
crops In the case of these soils. Nitrate of soda may be used also in the case of 
grain soils with good effect. ... On soils of the northern and northwestern 
counties of the State, including a considerable portion of the north half of the 
Sacramento Valley and in some of our more southern coast valleys, together 
with a few more isolated and limited districts all over the State, in which the 
soils contain more than the usual quantity of organic matter and of nitrogen, 
the high-grade organic nitrogenous fertilizers will serve as well. . . . 

“ In general phosphate fertilizers can not at the present time be made to 
yield profitable returns on the arid soils of California.” This is attributed 
to the relatively great depth of the soil and the consequently larger plant- 
feeding area. 

“ With the possible exception of the delta soils ... it seems quite certain 
that potash fertilizers can not be made to return profitable yields on arid 
California soils. In addition, it also seems true that the size of the crop may 
not be materially increased by the use of potash fertilizers, even without 
profit.” 

Eertilizer experiments (Minnemta Bta,y Ept, Grand Rapids 8ul)sta,, 1916 f 
pp. 24-4^, figs, 11). — Fertilizer experiments on both upland and muskeg with 
field and truck crops are reported. 

No marked improvement in crop yields has so far been showm from any fer- 
tilizer except barnyard manure on upland soil. On muskeg, liming showed 
marked beneficial results on practically all crops, grains, grasses, and vege- 
tables. The effect of lime on the stand of grasses, legumes, and weeds was 
striking. The fertilizer treatments on muskeg have not been run long enough 
to give conclusive results. A test of vegetables on muskeg showed more marked 
beneficial results from fertilizer treatment on deep peat than on shallow peat. 
This was especially true in the use of lime. 

The value of activated sludge as a fertilizer, W. D. Hatfield and B. Bak- 
Tow {XJnw, III. But, 14 (1916), No. 5, pp, S36-S41f figs. 4). — This is an abstract 
of a thesis containing a summary of different experiments on the subject, 
showing that the nitrogen in activated sludge is in a very available form and that 
activated sludge is valuable as a fertilizer. Calculations based on comparison 
with dried blood show that activated sludge should be worth about $20 a ton. 

See also a previous note by the authors on this subject (E. S. R., 34, p. 520). 

Experiments in the bacterization of peat for soil fertilizing purposes, 
D. H. JoxES (A5s. Bact., 1 {1911), No. 1, pp. 44 ) • — In an endeavor to sub- 

stantiate Bottomley’s claims regarding the preparation and value of bacterized 
peat as a soil fertilizer, some experiments were conducted on the bacterial and 
chemical treatment of peat, following the method practiced by Bottomley. 

A sample of peat was divided into five 1-bu. lots. Lime in varying quantities 
was added to three of these and then they, and one of the remainder, were in- 
oculated with rich broth cultures of soil bacteria, the fifth lot being kept as 
control. All were incubated at 25® C. for one month, being moistened and 
mixed up occasionally to aerate. All samples were then autoclaved at 15 lbs. 
for one hour. Rich cultures of Azotobacter, Pseudomonas radidoola, and cellu- 
lose fermenting bacteria were then added to all except the control and incubated 
at 25® for two months. 

Different lots of the peat were mixed in the percentages of 0,5, 2, and 10, with 
a sample of poor soil, and filled into 7-in. flower pots, and in these radish seed 
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was ^owQ, After one month^s growth a marked difference in size and green- 
ness of foliage in fa¥or of the bacterized peat (10 per cent application) was 
noticed. After three months’ growth the final examination showed as a rule 
greater deyelopment both of foliage and roots for the bacterized peat samples 
than for the control, the heavy application of peat (10 per cent) giving more 
than 100 per cent Increase of plant by weight. The addition of lime to the 
peat did not appear to have much, if any, beneficial effect. 

It ivould appear from the above that the bacterial treatment to which this 
sample of ‘peat was subjected was beneficial in making the peat useful as a 
fertilizer. But as henry applications, i. e., 10 per cent by weight of soil, were 
necessary to give marked beneficial results, the expense of preparation may pre- 
clude its general application to the soil as a fertilizer. 

Study of the nitrification of different leathers available for agricultural 
use, and of sulphureted rape cakes, Guillin {Compt. Rend, Acad. Agr. Frame, 
2 (WIS), No. 27, pp. 760-769; ahs. in Internat. Inst. Agr. IRomeJ, Iniernat. 
Rev. Sci: and Pract. Agr., 7 (1916), No. 9, pp. 1256-1256; Jour. Soc. Cliem. 
Indns,^, SG (1917), No. 5, p. 299). — ^Nitrification experiments are reported with 
clayey lime soil which was treated with dried blood, tanned leather, chrome 
leather, roasted leather, leather waste treated with sulphuric acid, leather waste 
treated with sulphuric acid and liquefied, and sulphureted rape cake, con- 
taining, respectively, 11.72, 8.15, 8.87, 6 , 77 , 6 . 63 , 7.36, and 5.62 per cent of nitro- 
gen. These materials were added in amounts equivalent to 1 gm. of nitrogen 
per kilogram of soil, and nitrate determinations were made at intervals of 
one, two, and five months. The following table shows the amounts by weight 
of nitrates found after one and three months : 

Nitrification experiments. 


Nitrogenous material. 

Weights, of nitrates 
found. 

After 

1 month. 

: After 
;3 months. 

Blood 

Grams. 

l.OSQ 

Grams. 

2.433 

Tanned leather 

.166 

.404 

Ctironie leather 

.003 

.227 

Roasted leather- - 

.220 

,523 

Dissolved leather (pastv) 

.742 

1,547 

Dissoh ed leather (li(|iiid j. 

.990 

2. 015 

Rape cake 

.8SS 

2. 291 



The effects of -chrome leather and of dissolved leather upon the growth of 
young wheat plants were investigated in pot experiments. Ten weeks after 
germination the crops were weighed, and taking the weight of the control 
plants as 100, that treated with chrome leather was 30, and that with dissolved 
leather 115. Chrome leather is, therefore, injurions to vegetation. Neither 
tanned leather nor roasted leather are suitable soil amendments. Under very 
favorable conditions of nitrification, the former gave 0,021 and 0,078 gm. of 
nitric acid after one and five months, respectively, and the latter 0.075 and 0.107 
gm. per gram of fertilizer nitrogen applied. Leather which has been thoroughly 
decomposed with sulphuric acid is a useful fertilizer.” 

Action of ammonium salts on the growth of barley, H. G, Sodeibaum {K. 
Landtbr. Ahad. Mandl. ocli TidsJcr., 55 (1916), No. 1-2, pp. 57-66, figs. 2; ads. 
in Intermi. Imt. Agr. [Some], Internat. B&v. Sd. and Pract. Agr.^ 7 (1916) ^ 
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Wo. 9, pp. 1B75-M78 ). — Experiments \ritb barley on sandy loam soil fertilized 
with potash and different phosphates, and to wlitcli were added sodium nitrate, 
ammonium clilorid, and ammoninia sulphate separately in amounts correspond- 
ing to 134 Ihs. of nitrogen per acre, are reported. 

It was found that both where superphosphate and bone meal were used, the 
ammonium salts produced results inferior to those produced by nitrate, Oii 
the whole, better results were obtained with ammonium chlorld than urltli 
ammonium sulphate. Where bone meal and ammonium salts were used the 
addition of .magnesium carbonate increased the yield, but where bone meal was 
used with sodium nitrate the addition of magnesium carbonate decreased the 
yield. “Where basic slag was used there was little difference between the results 
obtained with ammonium salts and sodium nitrate. 

It is concluded that the hypothesis of a progressive acidification of the sub- 
stance of the plants must be dismissed, and it is more in keeping with the facts 
to assume that w'hat really takes place is a poisonous action of the ammoniacal 
salts exerted direct on the plant. Itecent experiments appear to show that the 
carbonates of calcium and magnesium promote the processes of nitrification by 
bringing about the transformation of the injurious ammoniacal salts into nitrates 
which are not injurious, hence their beneficial action.” 

Manufacture of synthetic nitra-tes by electric power, E. K. Scott (Jour. 
Soe. Chem. Indm.y SB {1917), Wo. 14 pp, 771-777, figs. 7 ; abs. in Sd. Abs., 

B — Elect. Engin., 29 (1917), Wo. 19, p. 369 ), — ^TMs is a discussion of different 
processes and equipments for manufacturing synthetic nitrates by electric power, 
and includes a comparison of these with the so-called indirect methods involving 
the manufacture of calcium carbide and cyanamid and the oxidation of ammoaia. 

Manganese as a catalyst in atmospheric nitrogen fixation by plants' 
through bacterial agencies, A. ns G. Eocasolano {Rev, E. Acad. Cien. Madrid, 
14 (1916), Wo, 10, pp. 681--693, fig, 1; abs, in Intermt. Imt. Agr, IMome}, In- 
ternat. Rev. Sci, and Pract, Agr,, 7 (1916), Wo, 9, pp. 1256, 1257; Jour, Boc, 
Chem, Indus,, S6 (1917), No, 5„ p. $99), — Quantities of 100 cc. of culture 
bouillon of known nitrogen content and containing mannitol and varying amounts 
of manganese chlorld were inoculated with pure cultures of Badllus radickaU, 
Clostrklium pasteurianum, and Awtobacter chroocoCGum', incubated at 22-2S® 
G. for 25 days, and after sterilization analyzed for total nitrogen by KJeldaM’s 
method. “With the exception of B. radicicola the organisms did not function 
in the total absence of manganese, but in all cases its presence accelerated nitro- 
gen fixation, the optimum quantity being 0.006 gm. of manganese ion per 100 cc. 
of bouillon. With this amount three times more nitrogen was fixed than in the 
control vessel. Acceleration was retarded when the manganese exceeded the 
optimum, and with 0.02 gm, the fixation itself vras retarded. 

** Under field conditions crops would be stimulated by fertilizers containing 
manganese in amount not exceeding 0.006 gm. per 100 gm. of soil Most soils 
already contain more than this amount of manganese, but it is mostly in an 
unavailable form. In estimating the quantity of this catalyst to be applied, the 
amount already present in a soluble form must be taken into consideration,” 

Beversion of acid phosphate, 0. C. JAiiKs (Jour. Indus, and Engin. OMni., 
9 (1917), Wo, 7, p, 682). — It was found that by the addition of 25 gm. each of 
calcium oxid, , unground coral sand, and unground brown guano, separately, to 
475 gm. of acid phosphate the reversion of the phosphate with the coral sand 
was 0.62 per cent in 5 days and 0.86 per cent in 20 days. .With brown guano the 
reversion was not so great, and with lime it was 3.75 times as much* ' 

Notes on the greensand deposits of the eastern tfnited States, G. H. Ash. 
OT (U. R Burveg Bui ddd-B (1917), pp, 27-^8, pi 1, fig. i).— This report 
deals with the greensand deposits of New Jersey, Delaware, Maryland, Virginia, 
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North Carolina, Tennessee, and Arkansas, with particular reference to the 
amount and solubility of their potash contents. 

The descriptions and analyses indicate that the best greensands are in New 
Jersey and Delaware. The deposits in places have a maximum thickness of 
20 or 30 ft., though as a rnle it is less, and a horizontal extent of many 
miles. The quantity varies both in different parts of the section of the bed at 
the same place and from place to place. In the main these beds outcrop at the 
surface and have a cover as a rule not more than their own thickness. Locally 
they carry more than 7 per cent of potash, and over large areas they carry 
from 5 to 7 per cent of potash. Many of the deposits are close to transportation 
and so situated that they could be mined by dredge or steam shovel readily and 
cheaply. The deposits examined south of Delaware are of lower grade. It is 
considered probable, however, that all of those examined have a sufficient extent 
for commercial use, if a cheap method of obtaining the potash can be found. 

With reference to the solubility of the potash experiments were made in 
dissolving the potash of the greensand in a solution of carbon dioxid. An auto- 
matic agitator was used and the tests lasted several hours. The solution con- 
tained such a small amount of potash, however, as to indicate that the process 
was not commercially feasible. Similar experiments, with like results, were 
carried on with sulphur dioxid, which could he obtained as a by-product from 
the smelters, and dilute hydrochloric acid also failed to give results of 
value. . . . The results obtained do not lend hope to the successful use of such 
methods. . . . The advantage of greensand over feldspars lies in its abundance 
and possible low first -cost, exclusive of freight.” 

An article is included on methods of analysis of greensand by W. B. Hicks 
and R. K. Bailey. 

Manufacture of potash from feldspar {Jour* Bd* Agr* iLondonJ^ 2S (1917} t 
Wo. 11, pp* 1087-1991). — ^Tests with two British feldspars and a Swedish feld- 
spar of the so-called Rhodin process for rendering the potash of feldspar 
soluble in water are reported. It was found that by this process 75 per cent 
of the potash content of certain feldspars can be obtained in soluble form, while 
the insoluble resichies can be made into a white or nearly white cement, valuable 
for decorative purposes. 

The recovery of potash as a by-product in the cement industry, W. H. Ross, 
A. R. Meez, and C. R. Wagneb {XI. S. Dept Agr, Bui, 572 (1917), pp, 22 ), — 
** Analysis of samples of raw mix and of cement from 113 cement mills in the 
United States and Canada shows that the potash in the raw mix varies from 
0.2 to 1.16 per cent, and that the percentage of potash volatilized in the different 
plants varies from 24.5 to 95.9 per cent. From the results thus obtained it has 
been calculated that the potash escaping from the kilns of these plants ranges 
from 0.35 to 5.14, lbs. per barrel of cement produced, with an average for the 
plants of this country of 1.93 lbs. On the basis of an average production of 
90,^XK),000 bbls., the total potash escaping from the cement plants of this country 
amounts to about 87,000 tons annually. It has been demonstrated commercially 
that 90 per cent of the potash escaping in the dust is recoverable, and from 
experiments made in this laboratory it would appear that 95 per cent of the 
recoverable potash is, or may readily be made, available. . . . Assuming, in the 
light of results that have already been obtained, that it would be practicable to 
increase the percentage of potash volatilized to at least 65 per cent for , all 
plants, then the available recoverable potash would amount to more than 
1CM},000 tons annually, or to nearly one-half of the normal consumption of potash 
in this country. 

40111®— 18— No. 2 S 
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'' If It be assumed, fiirtlier, tliat tlie dust escaping from the kilns amounts on 
an average to 4 per cent of the raw mix fed into the kilns in the case of dry- 
process plants, and to 2 per cent for plants using the wet process, then, on the 
basis of the results already given, the total potash content of the dust escaping 
from the former plants will vary in different plants from 1.4 to 20 per cent, and 
In the latter from 9.1 to 35.1 per cent. 

The ratio of potash to soda in the dust as determined for 20 different plants 
varies from 0.92 to 6.07, with an average of 2.66.” 

The recovery of water-soluble potash as a by-product in the cement in- 
dustry, W. H. Boss and A. R. Mebz (Anier, Fert, 47 {1917} ^ No. 7, pp. 26-28). — 
This article is based on the investigations noted above. 

The nature of cement mill potash, E. X Nestell and E. Anderson {Jour. 
and Engin. Ghem., 9 {1917), No. 7, pp. 646-651, fig. 1). — Studies of the 
potash content of cement mill dust and fumes are reported. It was found that 
dust from cement Min gases may be composed of mechanically carried-over raw 
material and solid residues from fuel combustion, together with volatilized 
alkalis. 

** Such dust contains considerable amounts of potash present both in readily 
and slowly soluble form. The readily soluble potash usually occurs as sulphate, 
due to a combination of this base with the sulphur of the fuel and, where there 
Is a deficiency of sulphur, partly as carbonate. The slowly soluble potash is 
probably of a siliceous nature, largely formed by the union of potash vapor 
with iBcandescent ash particles. This siliceous potash becomes soluble on 
boiling with water for a few hours, and on treatment* with cold water for 
longer periods. The presence of lime accelerates the solution. Slowly soluble 
potash compounds are also formed by the interaction of potash salts in solution 
with siliceous material, this recombination being greatly accelerated by heat. 
The action of moist soil promotes the availability of the slowly soluble potash. 
In view of the gradual and continued solution of the potash in cement kiln dust, 
it should be of particular value as fertilizer material.” 

Recovery of potash from beet and cane molasses in the United States, 
J. S. Hobn (E®. Planter', 59 {1917), No. 8, pp. 122, 12S). — ^Reviewing the subject 
from the practical standpoint the author concludes that the recovery of potash 
Is very profitable in all distilleries at present, especially on large plantations 
where the -alcohol can he used for motive power in tractors and in beet produc- 
ing regions far from a potash supply. It is further thought that the proces^s will 
always be profitable in the Hawaiian Islands and Australia for economic reasons. 

Comparative fertilizing values of ground limestone and dolomitic lime- 
stone, H. YON FBinmEN {Svemka Mosskulturfdr. Tidskr., $0 {1916), No. 4, pp. 
$83-892, figs. 2). — ^Experiments comparing pure ground limestone with dolomitic 
limestone containing 55.09 per cent calcium carbonate and 41.66 per cent mag- 
nesium carbonate showed that the dolomite when well pulverized can be used 
with good results on soil poor in lime. 

Xiime on the farm, F. B. Guthrie {Dept. Agr. N. 8. Wales, Farmers^ Bui. 
115 {1917), pp. 51).— This is a discussion of different forms of lime and their 
profitable utilization in agriculture, with special reference to New South Wales 
conditions. 

Iiaw in relationi to commercial fertilizers {Bui. Bd. Agr. Del., 6 (1917), No. 
4, pp. 5-10).— The text of the Delaware fertilizer law is given, together' with a 
copy of the rules and regulations to carry it into effect. 

Commercial fertilizers, H. G. , Curtis et al. {Kentuekg 8ta. Bui 205 {1916), 
pp. $97-538).— This is the fertilizer inspection and analyses report for Ken- 
tucky for 1916. 
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Bictionary of plant names, H. L. Gerth van Wijk (The Saffue: 3iartin%8 
Nijhoff, ml i, 1911 , pp. XXI¥+14U+y; vol 2, 191 $, pp. XX XI II + 169 $}. -- 
Yolnine 1 of tliis dictionary, which is published by the Dutch Society of Sciences 
at Haarlem, gives the English, French, German, and Dutch names of plants, the 
arrangement being according to the scientific names of the plants. 

The second volume is an index of alphabetically arranged common names with 
their scientific equivalents. Native and local names are also freely given. 

"Notes on new or rare species of Bavenelia, W. H. Long {Bot, Gaz., $4 
( 1917 ), Wo. i, pp. — To the new species of Bavenelia which he has pre- 

viously recorded (E. S. B.., 36, p. 145) the author now adds E. Jio:ffmanseggi{B, 
R. siderocarpl and B. prosopidis. He also discusses R. rosmerimm, R. mesil 
lana, B. siliqm, R. australis, R. gracilis, and R. leuemnw. 

Plants, seeds, and currents in the West Indies and Azores, H. B. Guppt 
(London: Williams and Norgate, 1917, pp. XII-j-531, pis. 4). — ^The observations 
reported as carried out in association with the author’s work on seeds and fruits 
which has been noted previously (E. S. B., 27, p. 729), extended over a period 
of about eight years. He has also drawn freely for illustrative data upon the 
contributions of others, lists of which are furnished. An extended study was 
made of the stranded seed and fruit drift of the West Indian region and of 
that on European shores as a means of approach to the problems of plant dis- 
tribution, The similarity between the African and the West Indian littoral 
floras is explained in connection with what is known of ocean currents in this 
region. He holds, as a most important teaching from his study, that living 
plants afford testimony which is often as insistent as is that of the rocks as 
to past changes in the arrangement of land and water. 

Observations on a new type of artificial osmotic cell, J. Bosett (Plant 
World, 20 (1917), No. 2, pp. 37-57, figs. 3). — ^The author describes a modification 
of Traube’s cell for the illustration and study of osmotic phenomena. This 
modification is said to be adaptable and convenient 

Into a mixture of the solutions of sodium silicate and sodium salicylate a 
crystal of potassium permanganate is dropped. The quick formation and rup- 
ture of the sac which develops around the crystal is followed by the formation 
of a protuberance which becomes elongated into a stem, the structure, behavior, 
and management of which are discussed. 

The osmotic concentration of the tissue fluids of Jamaican montane rain 
forest vegetation, J. A. Harris and J. Y. Lawrence (Amer. Jour. Bot, | 
( 1917 ), Wo. 5, pp. 268-298). — This paper, the second of a series dealing with 
problems of osmotic concentrations in plant tissue fluids (B. S. B., 33, p. 628), 
presents' determinations of the freezing point lowering of extracted leaf sap of 
plants from the Blue Mountains of Jamaica, discusses the differences noted in 
connection with local differences in the environmental complex, and briefly com- 
pares the series as a whole with others now available. 

The results of the present study (though showing less marked contrasts) are 
said to confirm the conclusions drawm from investigations of the deserts of 
southern Arizona as regards the existence of a higher osmotic pressure In the 
tissue fluids from the leaves of ligneous plants than in those from herbaceous 
plants. The four subhabitats recognized in the Blue Mountains show distinct 
'differences in the concentration of their tissue fluids. The ruinate, regarded 
as the most xerophytic of the habitats, shows a' distinctly higher concentration 
of leaf tissue fluids than does any other habitat. The ridge forest, the leeward 
ravines, the windward ravines and slopes, and the windward habitats form a 
descending series as regards sap concentration. 
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Tlie osmotic concentration of tlie sap of plants in tlie Blue Mountains is tlie 
lowest yet extensively investigated, tlie ligneous forms averaging about 11.44 
atmospheres and the herbaceous plants averaging about 8.8 atmospheres. These 
figures are compared with those from other series in other regions. These 
a'rerages, though the simplest expression of regional differences, are admitted 
to be not adequately descriptive, as they conceal differences which obtain in 
each of the areas investigated. Further comparisons are to be presented 
later. 

The relationship between the osmotic concentration of leaf sap and height 
of leaf insertion in trees, J. A. Haeeis, R. A. Goetnee, and J. V. Lawbencb 
{Bui. Torrey Bot Gluh, U (1917), No. 6, pp. 267-m, figs. 4).— The authors 
present data obtained from a study of the relationship between the height of 
insertion of leaves and the physicochemical properties of the leaf sap in trees 
growing in the open or in the woods. 

Measurements made on 26 trees belonging to 12 species are said to show that, 
almost without exception, the osmotic concentration of leaf sap (determined by 
the freezing-point lowering method) increases from lower to higher levels, while 
specific electrical conductivity shows a tendency, though less regular, to de- 
crease from below upward. Almost without exception, the ratio of specific 
electrical conductivity to freezing-point lowering decreases from below up- 
ward. 

The observed relationship of physicochemical properties to the level of leaf 
insertion is thought to he due to either internal or environmental factors. The 
probable bearings of the observed facts arfe discussed. 

The effect of surface films of Bordeaux mixture on the foliar transpiring 
power in tomato plants, J. W. Shive and W. H. Maetin {Plant Worlds M 
No. S, pp. 67-86, fig. I). — ^Extending the investigations reported by Mar- 
tin (E. S. E., 36, p. 454), and employing improved methods worked out by 
Livingston and Shreve (E. S. B., 37, p. 26), but using in this work tomato 
plants in full bloom which had been grown under agricultural conditions in the 
open field, the authors state that the indices of transpiring power of the leaves 
treated with Bordeaux mixture range from 18 to 20 per cent higher than do 
those of the untreated leaves. The maximum indices in foliar transpiring 
power for all occur near the middle of the day, and the infiuence of the 
Bordeaux mixture In raising the index is as pronounced when the indices are 
low as when they are high. 

BerineaMlity of membranes as related to their composition, F. B, Den NX 
(Sot Gm., 6S (1917), No. 6, pp. 4&8-4S5, figs. 6 ). — ^The author describes a stxidy 
of qu^tions raised in the course of a previous investigation (B. S. E,, 38, p. 251 
regarding the identity and the relative importance of the substances determining 
the rate of passage of water through membranes. Seed coats from various 
economic plants were used. An account is given of factors and treatments 
influencing permeability. 

The substances affecting the permeability of the membranes to water were 
lipoids, tannins, and pectic substances. Soluble proteins were not .detected. 
Suberized layers were not significant in this connection, 

Besistance of seed coats of Abutilon theophrasti to intake of water, W. B. 
Bavis (Eot Gm., 64 (1917), No. 2, pp. 166, 167 ). — ^The results of tests with 
Kftds of A. theophrasti covered with water in stoppered vials in IfilO and re- 
^ moved as they were found to have swollen and with seeds collected in 1916 
from plants standing in the field are said to indicate a wide range in the resist- 
ing 'i»wer of the coats of th®e seeds to water Intake. It is thought that 
inany of the more resistant seeds lie in the soil for many years before 
germination can take place. 
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The viability of radish seeds (Baphantis sativiis) as affected by Mgli tern- 
peratures and water content, H. D, Waggoner (AmcK Jour, Bot., 4 Fo, 

5, pp. 299SlSf fi^. 1 ) . — A study of seeds of R. sativus of several varieties is said 
to have shown that the viability of the seeds at given temperatures is lowered 
by a high initial water content of the seeds, and that, at a given w-ater 
content, viability is lowered by an increase of temperature. Seeds injured by 
high water content or high temperature suffer retardation in gemiination, 
which shows a direct relation to these readings. Radish seeds of equal initial 
■water content show very much greater resistance to heat in dry-corked flasks 
than in water, and still greater in open dishes in ovens. The amount of water 
absorbed or given up by the seeds during treatment appears to be the chief 
determining factor as regards the development of resistance. Seeds heated in 
water lose increasingly in dry weight with rise of temperature. 

The influence of light on the germination of the seed of varieties of Hico- 
tiana tabacum, J. A. Honing {Bui. Deli Proefstat. Medan, No. 7 {1916), pp. 
1-14 ). — Having noted a statement by Raciborski (E. S. R., 12, p. 1050) to the 
effect that tobacco seeds locally tested germinated very poorly, if at all, in dark- 
ness, and one by Gassner (E. S. R., 35, p, 222) to the effect that the seeds of 
N. tabacum belong in the group of seeds which are insensible to light, the 
author has tested many varieties. He has found that while seed's of Deli 
tobacco kept in darkness can not germinate more than a small percentage, those 
of some other varieties germinate in darkness as completely as in light (but 
require a longer time). 

The results of tests with 51 samples representing widely separated regions 
are tabulated. In darkness the types obtained from the Balkans and Asia 
Minor germinated most quickly of all and gave the highest percentages. 
The American types gave a low rate (none above 50 per cent) of germination 
or none at all in darkness. Types from western and central Europe took an 
Intermediate position, except in one case. Only the seeds of N. quadrimlvis 
agreed with the seeds of N. tabacum used by Gassner as regards behavior in 
darkness. 

The growth of isolated plant embryos, G. D. Buckneb and J. H. Kabtue 
{Jour. Biol. CJiem., 29 (1917), No. 2, pp. 209-21S ). — In experiments attempting 
to nourish the Lima bean plant with different compounds, it was found that 
glucose and other sugars produced growth, while starch and Hopkins’ plant- 
food solution caused no appreciable stimulation. Cotyledons which showed no 
reducing sugars caused no growth, while those cotyledons with glucose added 
gave a good growth. Cotyledons of beans that had germinated and contained 
reducing sugars also supported growth in isolated e^ibryos. It appears that 
growth is obtainable when glucose or a carbohydrate giving a hexose on hydroly- 
sis is present, but not in the absence of these substances. While the dry bean 
does not contain the food necessary to the growth of its own embryo, the 
green cotyledon of a germinated bean contains the food materials necessary 
to normal grow’th. 

Observations on the chondriome in tulip flowers, A. GumiEBMONn (Compt 
Rend. Acad. Sci. {Parisl, 164 (1917), No. 10, pp. 407-409 ). — The author states 
that he has found the tulip flower to be as well adapted to the study of chon- 
dr tomes as that of Im gennaniea, previously utilized for this purpose (B. S. 

35, p. 333). - The tulip flower has been utilized to make very precise observa- 
tions, which are said to confirm those previously made regarding the elabora- 
tion of the xantliophyll pigment. 

Characters and alterations in the chondriomes of the epidermal ceils of 
the tulip flower, A, Guilliebmond (Compt. Rend. Acad. Set [Paris], 164 (1917), 
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No. 16, pp. (}fJ9-612).~~-The autlior, briefly describing the method and results of 
a contiimatloii of the study above noted, employing two varieties of TuUpa 
auMveolem, states that the mitochondria are the most delicate elements of the 
cel! and the flrst to manifest cellular degeneration or injury due to osmotic 
exchanges. The visible alteration consists largely in the transformation of the 
mitochondria into relatively large vesicles which assume the aspect of vacuoles, 
giving to the cytoplasm what appears to be an alveolar structure. 

The action of oxidase on anthocyanin, I. Nagai {Bot. Mag. [To/ryo], 31 
(1917), No. 363, pp. $5-74, figs. S). — ^The author gives a preliminary report on 
studies in which an actively oxidizing plant juice, as that of the potato tuber 
or of certan mushrooms, when added to an aqueous extract of anthocyanin, dis- 
charged the color of the extract, according to tables and graphs which are 
given. It completed the change in about one hour in most cases, extracts from 
some flowers proving to be somewhat more stable. The mode of action of the 
plant Juices appears to be analogous to that of hydrogen peroxid, which also 
decolorizes plant juices, the rate of discharge being proportional within limits 
to the concentration of the solution, this fact also furnishing a means of esti- 
mating the oxygen value of the plant juices. The decolorizing effects of the 
enzyms on plant juices are thought to be due to the destruction of the complex 
anthocyanin molecule and not to any intramolecular changes, since the action 
is not reversible. 

The sugar content of potatoes as related to age and treatment with liquid 
air, H. I. Waterman {Gheni. Weelctl., IS {1916), No. 5, pp. 122-127; ahs. in 
Jour. Ohem. Soc. ILondon}, 110 (1916), No. $43, 1, p. 359). — It is stated that the 
conversion of starch into sucrose which occurred when potatoes were dried at 
40® C. did not occur if the potatoes were previously immersed in liquid air. 

The effect of ringing on the transfer of materials in Cornus controversa, 
S. Hibino (Jour. Col. 8cL Imp. Univ. Tokyo, 39 (1917), Art. 5, pp. pis. IS). — 
In tests carried out wdth O. controversa, the author found that water conduc- 
tion was interfered with very slightly by bark ringing, very seriously by bark 
and w’ood ringing, bnt almost not at all by ringing half w’ay around the stem 
at either depth or by boring into the wood. Abnormal anthocyanin formation 
occurred in leaves both above and below the injury in trees that had been 
ringed. The leaves on the parts above the injury faded and fell earlier than 
those below, especially where the wood also was ringed. 

In case of ringed trees vegetation was much delayed and imperfect in its 
development and somewhat etiolated the following spring. Blooming also 
was earlier and more abundant and more fruit was produced. Adventitious 
shoots were abundant below the ring, particularly in cases in which the wound 
was deep. Callus developed at the cut edges more strongly in the shallow 
rin^. The water content of the leaves decreased after a time, more particu- 
larly in tliose of the lower portions, those of the deeply ringed trees soon 
dying completely. The twigs above the ring contained larger proportions of 
both organic and inorganic materials. 

In the shallow ringed trees, there vras excess of starch, reducing sugar, ether 
extract, and ash content, while in deeply ringed trees there was an excess of 
nonreducing sugar, protein, raw fiber, and tannic acid. In the leaves above the 
shallow rings, starch was in excess and diastase more so, but this excess was 
less in the trees that had been deeply ringed. Diastase was present in gi-eater 
degree in leaves containing anthocyanin than in those which were green in case 
of both shaliow ringed and uninjured trees, the leaves with high anthocyanin 
content containing an excess of reducing sugar. Leaves of ringed trees con- 
tained' excess of oxidase and of peroxidase as well as of diastase. These 
differences were not observable in case of trees which had been only half 
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ringed. Cryptomeria japmiica and Prumis mutaUUs, wlileii Iiad been shallowly 
ringed, were attacked by insects with particular severity above but not at all 
below the ring. 

Becent studies on sectioning^ and regeneration in plants, L. Banhsi, (Rep» 
GSn, Bot, 29 (1917) ^ No. S39, pp. 65-72. figs. 11). — ^The author has made further 
observations (E. S. R., 19, p. 728) on the production of anomalies by seetionirig 
and other forms of injury to growing plants. Decapitation of Eucalyptus uloh- 
utus was followed by the development of the more juvenile form of leaves. 
Carrot roots which had been sectioned or otherwise injured gave unusual forms 
which are described. 

The cause of the disappearance of coumarin, vanillin, pyridin, and qmino- 
lin in the soil, W. J. Robbins (Alahama Sta. Bui. 195 (1917), pp. 4^-64, pis. 
2 ). — ^Experiments with sandy loam soils, one of neutral reaction and fair fer- 
tility and the other of decidedly acid reaction, are reported. A list of cited 
literature is included. 

It was found that “vanillin, coumarin, pyridin, and quinolin when added 
separately to the soil used at a concentration of approximately 1,000 parts 
per million of air dry soil produce a great temporary increase in the number 
of bacteria which will develop on Brown's albumin agar. In the case of 
vanillin and quinolm it is shown that this increase in numbers is preceded by 
a decrease. The number of Actinomyces colonies in the soils treated with cou- 
marin, vanillin, and quinolin decreases, reaching a minimum roughly corre- 
sponding with the maximum in bacterial numbers. 

“ Steam sterilizing of the soil used in these experiments produces material 
toxic to the growth of wheat plants. Soil microorganisms destroy the toxicity 
of the steamed soil under the conditions of the experiment. The effect on the 
growth of wheat of vanillin, coumarin, pyridin, and quinolin in sterile soli 
and in soil which has been sterilized, reinoculated, and incubated was compared. 
In the inoculated soli the toxicity of the four compounds largely disappears. It 
persists in the sterile soil. 

“ Specific bacteria were isolated from the soils used which utilize coumarin, 
vanillin, and pyridin as food sources. The bacterium feeding on vanillin will 
in pure culture destroy the toxicity of vanillin [and coumarin] to wheat . . . 
The increase in the numbers of bacteria in the soils treated with the four com- 
pounds and the disappearance of the toxicity of these substances in inoculated 
soil is believed to be due to the fact that they serve as favorable food sources 
to definite species of bacteria.” 


EIELD CEOPS. 

[Work with field crops on the Huntley reclamation, project experiment 
farm in 1916], D. Hansen (U. B. Dept. Ag^r., Bur. Plant Indus., Work Huntley 
Expt. Farm, 1916, pp. 1-10, 12-14, 16-23, figs. 2).— This continues work pre- 
viously noted (E. S. R., 36, p. 132), together with additional new experiments 
including methods of establishing irrigated pastures, methods of seeding clover, 
and crop rotation experiments. 

The average yields of all crops in 1916 in the irrigated-crop rotation experi- 
ments amounted to 4.64 tons of alfalfa, 11.17 tons for sugar beets, 240.3 bu. for 
potatoes, 78.2 bu. for oats, 26.4 bu. for wheat, 36.3 bu. for corn, and 17.T bu. for 
flax. The maximum oat yield for 1916 amounted to 104.8 bu. per acre and was 
grown in rotation with alfalfa (2 years) and potatoes. The maximum potato 
yield, 401.7 bu„ followed alfalfa for S years. The maximum sugar beet yield, 
amounting to 17.93 tons, was obtained in a rotation of beets (manured) and 
potatoes. 
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Sugar beets grown in rotation yieWed 1.59 tons more per acre in 1918 tlian 
In 1915, the average percentage of sugar, liow<§ver, amounting to 15.5 in 1916 
as compared with 17.7 in 1915. Beets grown on manured oat stubble land 
gave an average yield of 12.52 tons per acre, while the average yield after oats 
without manure was 8.5 tons. 

Maximum ybeat yields were secured in a 2-year rotation witli sugar beets* 
Wheat grown continuously for 5 years yielded 21.7 bu. per acre as compared 
with a yield of 24.8 bu, on an adjoining plat where the straw was returned 
each fall and plowed under. 

Maximum corn yields were secured in a 2-year rotation with potatoes and 
the minimum yield in a 2-year rotation with oats. Flax following alfalfa pas- 
tured by hogs In 1914 and corn hogged oft in 1915 yielded 27.9 bu. per acre in 
1916, while flax grown continuously for 5 years produced 7.5 bu. per acre. 

In exj>eriments in establishing irrigated pasturage, three grass mixtures were 
employed, representing rates of seeding of 21, 17, and 16 lbs. per acre, respec- 
tively. Average acre yields w^ere secured amounting to 85 bu. of wheat as a 
nurse crop cut for grain, 1.93 tons for wheat cut for hay, and 0.85, 0.22, and 
0,67 ton of grass hay for mixtures 1, 2, and 3, respectively. It was concluded 
that good stands of grasses could be obtained with grain seeded as a nurse 
crop provided proper care is exercised in applying the irrigation w^ater. It is 
deemed expedient to meet the water requirements of the grasses rather than 
those of the nurse crop for the best results. Plats seeded in the manner de- 
scribed above in 1915 are said to show comparatively little difference in the 
growth of the grasses although those seeded without a nurse crop produced 
slightly more growth early in the season. 

Spacing tests with sugar beets were conducted in 1912, 1914, and 1916, the 
beets being planted in rows 18, 20, and 24 In. apart and thinned to distances of 
6, 9, 12, 15, and 18 in. in the row for each row width. The highest yield for 
1916 was at the rate of 15.4 tons per acre from the 24-ln. rows, with beets thinned 
to 6 in. in the row. The lowest yield, amounting to 13.26 tons per acre, was 
secured from 18-in. rows thinned to 15 in. Three-year average yields for the 
different row widths amounted to 15.31, 15.17, and 16.03 tons per acre for 
18-, 20-, and 24-inch rows, respectively. Average yields for plats thinned to 6, 9, 
12, 15, and 18 in. regardless of distance between rows amounted to 15.95, 15.03, 
15.77, 15,31, and 15,51 tons, respectively. A slight decrease in sugar content 
appeared' to accompany an increase in width of row, distance of thinning, and 
size of beet produced. 

Field tests in sugar beet root-louse control by means of irrigation, similar to 
more limited experiments conducted in 1915, are reported with results confirma- 
tory of those previously noted (E. S. B., 33, p. 430). 

Sugar beets siloed at harvest time showed an average loss in weight on 
December 1 of 4.4 per cent Based on 1916 prices for sugar beets it is esti- 
mated that the average loss In value amounted to 28.5 cts. per ton, the sugar 
content remaining practically constant. 

Bed, white, and alsike clovers were sown on duplicate plats in the spring 
with wheat as a nurse crop cut for hay, with wheat cut for grain and without 
a nurse crop, and seeded in late summer in wheat stumble. Bed clover produced 
a good stand with the three methods of spring seeding, while white and alsike 
clovers produced good stands only without a nurse crop, a stand estimated at 
about 50' per cent being secured with a nurse crop. All three clovers produced 
good stands from the late summer seedings. Red clover plats' gave an average 
yield of 1.8 tons of hay per acre and alsike clover a yield of 0*65 ton ,per acre. 
The average yield of wheat as a nurse crop cut for grain was 40.6 bu. per acre 
and of wheat cut for hay 2.03 tons per acre. 
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Seed production rests with alfalfa including (1) clipping the alfalfa early 
when about 8 or 10 in. high, leaving the second growth for seed, (2) harvesting 
the first crop for hay and leaving the second crop for seed, and (3) leaving the 
first crop for seed, gave average yields amounting to 2.56, 2.39, and 3.44 bu. 
per acre, respectively. 

Svaniials and Smyrna barleys, with yields of 45.5 bu. per acre each, were the 
leading barley varieties tested in 1916. Mariont was lowest with a yield of 
31.1 bu. 

In variety tests with corn for the 3-year period of 1914-1916, inclusive, U. S. 
Selection 133 was highest with an average yield of 48.9 bu. per acre and Min- 
nesota No, 23 lowest with 36.2 bn. Northwestern Dent, with an average yield 
of 43,4 bu., was the highest of the early-maturing varieties and is held to be 
tho most dependable variety tested. Six varieties tested for silage production 
in 1916 gave yields varying from 8.69 tons per acre for Northwestern Dent to 
14.49 tons for Australian Flint. Although higher yields of silage were secured 
from late-maturing varieties it was regarded as of rather inferior quality. 

Alfalfa grown on plats fertilized with different amounts of acid phosphate 
each year since 1913 gave an average yield for all plats of 1.55 tons per acre, 
with no significant difference in yields due to the fertilizer. 

[Report of field crops work at the Grand Bapids substation, 1916] {Min- 
nesota Bta., Rpt, Grand Rapids Snhsta., 1916, pp. 10-28, figs. 7). — This reports 
the progress of work previously noted (E. S. K., 37, p. 228) during 1916. 
Meteorological data are summarized for 1915 and 1916. 

In variety tests with spring wheat for 1915 and 1916 the highest average 
yield, 19.9 bu. per acre, was obtained from Prelude, with Marquis second with 
17.5 bu. In milling tests with 4 varieties of spring wheat, Prelude gave the 
highest percentage of fiour, 72.7, as compared with 6S.S for Marquis, and was 
also deemed superior in quality to the other varieties tested. 

Kherson, with a 2-year average yield of 84.1 hu. per acre, was first among 
the oat varieties tested; Banner second with 79.5 bu, ; and White Kussian 
third with 78.9 bu. 

In variety tests with barley the maximum average yield for 1915 and 1916 
was obtained from Blue Ribbon and amounted to 39.1 bu. per acre. Odessa, 
with 38.4, and 0. A. 0. No. 21, with 38 bu., were second and third, respectively. 

Variety tests with winter wheat in 1916 resulted in yields ranging from 10.6 
bu, for Bearded Fife to 26,8 bu. per acre for Turkey Russian. Winter injury 
to wheat varied from 0 for Turkey Red and Egyptian Amber to 29 per cent for 
Kharkov. 

Wisconsin No. 2 winter rye yielded 41.4 bu. per acre with no winterkilling. 
Time-of-seeding tests with winter rye, with planting dates of September 1, 
September 15, and October 1, resulted in yields of 31.3, 26.1, and 23 bu. per 
acre, respectively, 

Minnesota No. 13 corn, with a total yield in green weight of 12 tons per acre, 
was first in the 1916 variety tests and is deemed best for either silage or fod- 
der, and under favorable conditions is said to mature seed. Minnesota No, 23 
and early flint corn are recommended for ear corn or for hogging off. 

Eight varieties of field peas were tested for hay and grain production in 1916. 
Green Canada and Wisconsin No. 508 were first in yield of forage, with 2.4 and 
2.2 tons of hay per acre, respectively. Wisconsin No. 508, Green No. 208, and 
Green Canada, with yields of 30.5, 25.8, and 24.6 bu. per acre, respectively, gave 
the highest yields of seed. 

Variety tests with 6 grasses and 6 clovers resulted in maximum yields of 2.5 
tons of hay per acre for English bluegrass for the grasses, and of 3.8 tons for 
Mammoth clover for the clovers. English and Italian rye grasses, with yields 
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of only 0.58 and 0.75 ton per acre respectively, wisiterkilled, wiiile sweet clover, 
sainfoin, anti Bokliara clover are reported as prodiielDg poor stands and being 
very weedy* 

Tests with different-sized seed pieces of potatoes resulted in yields per acre 
of 336.1 bu. for whole tubers, 272.7 bu, for half-tubers, 232.7 bu. for quarter- 
tubers, and 258.9 bu. for the ordinary cut, with pei'centages of marketable tubers 
amounting to 86.9, 88, 88.4, and 86.7, respectively. Fifty-three varieties of 
potatoes were tested, with yields varying from 8 bu. per acre for Early Market, 
to 426 bu. for Peach Blow. British Queen and Green Mountain, with yields of 
412.4 and 411.5 bu., were second and third, respectively. Green l^Iountain was 
highest in the percentage of marketable tubers, with 95.4 per cent. 

In the alfalfa experiments the average of all varieties inoculated with soil 
and grown without a nurse crop was 4,600 lbs. of cured hay per acre as com- 
pared with 3,133.3 lbs. with barley as a nurse crop. In another test the average 
yields were 5,120 and 3,520 lbs., respectively. The total average yield of all 
varieties tested was 5,776.4 lbs. of cured hay per acre. N. W. Experiment Sta- 
tion, which is thought to be a strain of Minnesota Grimm, gave the highest total 
yield of hay, 7,188,1 lbs. per acre, followed by Grimm with 7,104 lbs. 

[Field crops], B. H. Clemens (Ept Montieth Demm, Farm^ 1916, pp. d-Si, 
figs, 10 ), — Field work on the Montieth Demons trati on Farm in Ontario with 
winter and spring wheat, barley, peas, flax, oats, clover and grass seed, alfalfa, 
turnips, and potatoes for 1916 is reported. Satisfactory results were obtained 
with feeding silage made from a mixture of oats, peas, and vetches. 

[Field experiments in 1016], H. yon Feilitzen {Bvemka MosskuUurfdr, 
Tidskr,, SI (1917), No, S, fip, 246-260 ). — ^The experiments reported were con- 
ducted by the Swedish Moor Culture Association on 20 experiment fields and 
26 demonstration fields on moor soils. The results are summarized as a whole. 

The use of lime, even on peaty soils in which the lime content was nearly 
adequate, produced good etfects mainly, it is thought, through a promotion of 
nitrate formation. The application of increasing quantities of phosphoric acid 
and potash on soiling crops and grass gave varying results in different locali- 
ties. At Krlstineberg the best yield of green forage was secured from the use 
per hectare of 300 kg. of superphosphate and 250 kg. of 37 per cent potash salt. 
On meadows the best results were secured at Tobo with 300 kg. of Thomas slag, 
at Lmid&s with 200 kg. of superphosphate and 100 kg. of 37 per cent potash 
salt, and at Torne with 200 kg. each of superphosphate and 37 per cent potash 
salt. 

Applications of nitrate of soda on a fairly good peat soil increased the yield of 
spring rye grown for soiling purposes, but on the best soils of this type the use 
of nitrate did not prove profitable. Barnyard manure in general gave good 
results. In one locality its residual effect the third year after application was 
not very apparent The value of the manure in these tests, based on the re- 
sults, was 8$ ore per 100 kg. (about 10 cts. per 100 lbs.). Annual fertilization 
of the soil was found necessary to obtain good yields of the different moorland 
crops, and the addition of commercial fertilizers to barnyard manure in genera! 
gave profitable returns. 

Results obtained with oats, barley, root crops, and grass are also briefly 
noted. 

[Report of field crop work], W, J. CoLEBArcH and R. O. Scott (Jour, ^Bept 

Agr. So. Amt, m (1315), Nos. 3, pp. 115-195; i, pp. 856-276; 5, pp. SU-359; 
BO (1911), No. 6, pp. 464-475).— TUlage, manuria], aBd rotational experiments 
conducted on the permanent experimental Adda of the Roseworthy Agrlcultaral 
College since 1804 are outlined and the results through 1916 reported. Detailed 

tabular data are presented and discussed. 
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Tile tillage experiments included depth-of-plowing tests and a comparison of 
early and late fallows. The deeply-plowed (7 in.) winter fallow^ adequately 
cultivated to keep down the weeds and check loss of moisture through evapora- 
tion, has keen the most remunerative system tested. 

The fertilizer experiments included tests with pliosphates, commercial nitrog- 
enous materials, potash, farmyard manure, and lime. The phosphate tests were 
extensive and included the testing of various phosphorus carriers and of phos- 
phate applications under various cropping conditions. The results of att 
fertilizer tests are summarized in tabular form, showing the direct effects of the 
various treatments on wheat w^hen harvested for grain or hay, as indicated by 
the net values of the mean yields. In the bare-fallow, wheat rotation an 
application of 2 cwt. of acid phosphate gave the highest net return with both 
grain and hay, the value of the mean yields being $2,G7 and $2.87 per acre, re- 
spectively, in excess of the value of the mean yields produced on the untreated 
checks. In the bare-fallow, wheat, pasture rotation an application of 0.5 cwt. 
of add phosphate gave the highest net return for wheat, $4.66, while the high- 
est return for hay was $5.28 from an application of 1 ewt. 

The rotation experiments included 2-, 3-, 4-, and 5'Course rotations with 
wheat, sorghum, rape (for pasture), barley, peas, and alfalfa. The highest 
net return per acre from the various systems tested was secured from a bare- 
fallow, wheat, barley rotation when based on the value of the wheat crop 
harvested either for grain or for hay. 

Harvest report [Boseworthy Agricultural College]* 1916—17, W. J. Cole- 
batch ET AL. {Jour. Dept Agr, So. Aust., 20 {1911), yo. 8, pp. 623-648). — Con- 
siderable meteorological and crop data for the season 1916-17 are reported. 
The crop yields totaled 165 tons of berseem clover, 103 tons of cereal silage* 
375 tons of hay, 200 tons of straw* and 10,786 bu. of grain, including peas* 
barley, oats, rye, wheat. 

Additional data show the comparative yields of wheat varieties, hybrids, and 
selections grown on the college farm in 1916. 

Culture experiments with varieties of root crops, P. J. Lovd {Aarsber. 
Worges Landhr, Soiskoles Alcervekstforsdk, 27 (1913-16), pp. 10-57, fig$. 4 ). — 
The results of cooperative culture and variety tests with root crops in different 
parts of Norway are reported. 

It was found that root crops over the entire country produced yields of 
forage higher than those secured from any of the crops generally grown for 
that purpose. In most sections the best yields of forage were secured from 
turnips. It was also found that the turnip crop is capable of utilizing a heavier 
application of fertilizers, as well as better methods of culture, than are bow 
generally given. Of the different varieties grown Dales Hybrid showed the best 
keeping qualities. The relative production of foliage was higher in northern 
Norway than in other parts of the country. 

Experiments with different kinds and mixtures of hay crops, K. Vlk 
{Aarsber. Norges Landhr. Hdiskoles Akervekstforsdk„ 27 (1915-16), pp. 58- 
115 ). — Hay crops were tested in 3- and 5-year rotations. 

Among the leguminous hay crops in both rotations red clover followed by 
alsike clover led in production. Timothy stood first among the grasses in 
botli rotations, but a strain of English rye grass gave nearly as good yields' in 
the 3-year rotations and several strains of fescue grasses in the 5-year rota- 
tions. In a series of 3-year tests grass mixtures gave in every case a greater 
yield than was secured from the same grasses grown separately. The standard 
mixture, consisting of 20 per cent red clover, 10 per cent alsike clover, and 70 
per cent timothy, in most instances gave the best yield. 
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^Pastures on peat soils, H. yon Feilitzen (Om BetesmlMr pd Torvjord. 0dte- 
6orf, Sweden: Uoteborg Lithographing Go., 1917, pp. 92, figs. 59). — ^Tiie discus- 
sion presented is based largely on tbe results obtained on tbe experiment fields 
of tbe Swedish Moor Culture Association. The subjects considered include 
the adaptability of peat soils to pastures, the kind of peat soils best suited for 
the purpose, methods of establishing pastures on such soils, the maintenance 
of the pastures to give satisfactory results for a series of years, conditions in 
long and recently established pastures on mossy soils and on peat soils high in 
nitrogen content, and the use of pastures for the production of hay. 

The 1918 grain crop, T. F. Hunt (California Sta. Oire. 169 (1917), pp. 8 ). — 
The author briefly discusses the advisability of employing a portion of the 
barley acreage in California for wheat production during the present emergency, 
and outlines other possible means of increasing the wheat yield as (.1) in- 
creased acreage through the utilization of new land, and (2) increased produc- 
tion on the existing acreage through improved farming methods. 

The effect of different methods of inoculation on the yield and protein con- 
tent of alfalfa and sweet clover, II, A. C. Arnt and H. W. Thatcher (Jour. 
Amer. Soc. Agron., 9 (1917), A'o. S, pp. 127-1S7 ; ahs. m Physiol. Ahs., 2 (1917), 
Mo. 8, p. S75). — ^This paper, continuing inoculation studies (B. S. B., 33, p. 633), 
reports the results secured with the 1915 crop and presents the conclusions 
drawn and the data obtained. 

Inoculation at seeding time produced a large increase in yield of dry matter 
per acre and in percentage of protein in the dry matter in the second season 
thereafter (first harvestable crop) as compared with the yield and composition 
of the crop from adjacent uninoculated plats. In the next season’s growth 
(second harvestable crop) the differences are much less noticeable, and practi- 
cally disappear the following year because of the rapid spread of the inoculating 
bacteria to the iininoculated plats. Inoculation of either alfalfa or svreet clover 
with soil from either alfalfa or street clover fields was equally efficient in pro- 
ducing these effects. Inoculation with soil was generally more efficient in these 
respects than inoculation with the commercial cultures used in the experiments. 
Liming at seeding time (2 tons ground limestone per acre) slightly intensified 
the above-mentioned effects of inoculation. Inoculation produced an increased 
capacity of the plants to utilize mineral soil nutrients, the increased grow'th 
resulting in the removal from tlie soil of very much larger amounts of potassium, 
phosphorus, and calcium. Inoculated plants were also enabled to elaborate a 
somewffiat larger amount of dry matter from a given amount of mineral plant- 
food element. 

Barley in Wyoming, T. S. Parsons (Wyoming Sta. Bui. 115 (1917), pp. il- 
S5, figs. 2). — This reports experimental work for the 5-year period 1911-1915. 

Hanna and White Hull-less, the only varieties grown for 5 years, gave average 
yields of 41.4 and 40.3 bu. per acre, respectively. California Feed and Chevalier, 
with 4-year average yields of 00.9 and 58.1 bu., and. Success, with a yield of 
62 bu. per acre for one year, were the leading varieties reported. 

At the station barley required a growing period of from 106 to 122 days. 
With early plowing and good seod-bed preparation it showed little difference in 
yield on spring or fall plow^ed land. Good soil preparation was deemed more 
advantageous than very early seeding. The 2-year average yield of all home- 
grown seed at the station was 54,1 bu. pei* acre as compared with a yield of 
50,6 bu. for imported seed. Barnyard manure is reported as giving good 
results with barley, wltlva marked cumulative effect. Idaho, Utah, and Colo- 
rado winter barleys tested at the Wyoming Station winterkilled, although 
successful yields of winter barley have been reported from Platte County. 

Approved methods of barley production are briefly outlined. 
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Corn planting and cultivation in Montana, A. Atkinson and M. L. Wilson 
(Montana 8fa. Circ, 57 {1911), pp. 107-128, figs. 29). — The preparation of the 
seed beds time and method of planting, and the cultivation of com are discussed 
in some detail and types of corn planters and cultivators illustrated. 

[Cotton in Brazil] (Prim-eira Conference Algodoeira. Rio de Jamiro: Soc. 
Mm. Apr., WM, pp. 18; Lavoura; Boh Boc. Mae. Agr. [BrflSJil], 20 {WM), Wo. 7, 
pp. 5S-81 ) . — ^This is a report of the proceedings of the First Cotton Conference 
of Brazil and includes a classification of the commercial types of cotton in 
Rio de Janeiro. 

How to increase the potato crop by spraying, F. H. Chittenden and W. A. 
Obton (U. S. Dept. Agr., Farmers^ Bui. S68 (1917), pp. 22, figs. 2S). — ^TMs out- 
lines approved methods of control of the Colorado potato beetle, blister beetles, 
flea-beetles, cutworms and caterpillars, leafhoppers, aphids, late and early blight, 
and other foliage diseases. Directions for preparing and applying sprays are 
given and spraying appliances noted. Other methods of control are also briefly 
described. 

The effect of growing radishes on the succeeding maize crop, H. B. Annett 
(Agr, Jour. India, 12 (1917), No. 1, pp. 151, 152). — Observations of marked de- 
terioration in the corn crop grown on that portion of a field w’hich had produced 
radishes during the cold weather are briefly noted. Analyses of surface soil 
and subsoil as to available phosphoric acid and potash did not show sufficient 
differences to explain the depression. 

Eight years^ experiments with new varieties of oats, K. ViK (Aarsber. 
Marges Landhr. Moiskoles Akervekstforsok, 27 (1915-16), pp. 115-1S4 ). — ^The 
results of experiments in progress from 1909 to 1916, inclusive, with 29 varie- 
ties of oats, including many of the newer sorts, on 71 fields in different parts 
of the country are reported. 

The highest average yield of grain, about 70 bu, per acre, was secured from 
Klokke II, a cross between Guldregn and Klokke, Stormogul, which stood first 
in straw production with 4,462 lbs. per acre, also ranked high in the yield of 
grain. Guldregn, followed closely by Tartar Ring, ranked first in weight per 
bushel, with 41.4 lbs., and last in hull content, with 23.6 per cent. A brief 
description of the performance of each variety is given. 

Ragi, L. 0. Coleman (Mysore Agr. Calendar, 1917, pp. I}2-1^6). — Manurial, 
cultural, and seed-selection tests with ragi (Eleusine coracam), the staple food 
crop of Mysore, are briefly noted. Green manuring with sunn hemp has given 
larger and cheaper returns than fertilizing with cattle manure. Fad plowing 
or early spring plowing is deemed essential to successful production. 

Sugar-cane 'experiments for the season 1914 to 1916, J. R. Bovell and J. P, 
d^Albitqijeeqije (Barbados Dept. Agr., Rpt. Sugar-Cane Ea!pts., 1914-1916, pp. 
SO). — ^Fertilizer and variety tests with sugar cane are reported in continuation 
of work previously noted (B. S. R., 82, p. 831). 

Sulphate of ammonia again gave the highest net return of the nitrogenous 
fertilizers, $90.53 per acre. In the phosphate series, a net gain of $110.88 was 
obtained from an application of 100 lbs. of basic slag, and in the potash series, 
100 lbs. of potash as sulphate was highest with $94,92. The difference between 
the highest and lowest yielding plats for the period was 42.2 per cent. 

The testing of seedling and other canes was continued as heretofore with 
White Transparent as the standard variety for comparison. The average' yii^d 
of this variety in the black soil district, from 19 plats, was 6,610 lbs. of musco- 
vado sugar per acre. The highest yielding seedling variety was B. 4578, wltti 
10,531 lbs. ' for one plat, representing a monetary gain of $141.55 per acre over 
White Transparent, 
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On the red soils, the average yield of White Transparent was 5,814 lbs. per 
acre. The seedling cane B. 6450 gave the highest yield, 8,793 lbs., representing 
a monetary gain over the standard of $10T.5S per acre. 

For the period of 1912 to 1916 White Transparent gave an average yield of 
4,920 lbs. on the black soils and 5,321 lbs. per acre on the red soils. The highest 
yielding variety for the five-year period was Ba. 6032, with a yield of 7,728 lbs» 
and a monetary gain over White Transparent of $67.67 per acre. B. 6450 gave 
the highest average yield on the red soils, T,791 lbs., with a monetary increase 
over White Transparent of $59.53 per acre. This variety also gave an increase 
of $35.72 over the standard variety on the black soils. 

In a comparison of Ba. 6032 and B. B450 on 34 plats, Ba. 6032 gave, as a 
three-year average, 1,429 lbs. of saccharose per acre more than B. 6450. 

Hotes on improved methods of cane cultivation, C. Glaeke and N. Husain 
{Dept. Land Eeo, and Agr, United Prov. Agra and Oudh, Bui. S5 {1916) ^ pp. 8, 
S; rev. in Apr, Jour. India, 12 {1911), :No. 1, pp. 170-112). — Improved and 
tested varieties of sugar cane are recommended for the Central Provinces and 
cultural practices deemed best for the region outlined. 

Distribution of cane for seed, H. B. OowGxnn {Porto Rico Bd. Agr. Eapi. Sta. 
Virc. 8 (1917), Spanish Ed,, pp. S-13 ). — ^Bocal and introduced varieties of sugar 
cane are briefly described and the advantages of the development of new vari- 
eties outlined. Eegulations governing the distribution of cane for seeding pur- 
poses are noted. 

Sweet clover, A. Atkinson {Montana Sta. Cire. 62 {1911), pp. 4^9-55). — ^The 
production of sweet clover in Montana for hay and pasture is discussed and the 
handling of the crop for seed production noted. 

Sweet clover growm under irrigation in 1915 yielded 2.2 tons for the white- 
flowered biennial* 2.67 tons for the yellow-flowered biennial, and 0.62 ton for 
the small yeilow-fiowered annual. In 1916 the first two sorts yielded 3.02 and 
4.2 tons per acre, respectively, the annual sweet clover being entirely winter- 
killed. The white and yellow flowered biennials grown on dry land at the 
Judith Basin substation in 1916 yielded 1.16 and 1.32 tons of hay per acre, 
respectively. 

Harvesting and storing* sweet potatoes, J, C. 0. Pkice {AIal)mna Col. Sta. 
Sul. 197 (1917), pp. 87-lOS, pis. Jf, figs, pop. ed., pp. 81-100, pis. 4 2 ). — ■ 

The results of storage tests with sweet potatoes conducted at Auburn and at 
other points in cooperation with growers are reported for 1914-1916, inclusive, 
for a comparison of the keeping qualities of potatoes stored in an especially con- 
structed storage house and those stored in banks, pits, or trenches. Approved 
methods of harvesting, curing, and storing the crop are described. The curing 
temperatures varied from SO to 85* P. and the storage temperatures from 
50 to 60°, the extreme limits for storage being from 40 to 65°. Humidity 
varied from 80 to 90°. Temperature and humidity records were secured during 
the curing and storage period for each year of the experiment and are shown 
by graphs. 

The Triumph, Nancy Hall, and Porto Rico, deemed the* most important com- 
mercial varieties grown in the State, are reported on in the storage tests 
and show a loss by decay, in the house of from 1.5 to 11 per cent on March 1 
as compared with a similar loss of from 7.5 to 100 per cent in the banks on the 
same date, 

A selected sample of Triumph potatoes weighing 120 lbs. was placed in 
storage Nov, 10,, 1915, and observed for loss in weight A loss of 5.5 lbs. was 
sustained the first 5 days at an average temperature of 84°, while during the 
next 5 days under an average temperature of 62° there was an additional loss 
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of only 2.22 lbs, A total loss of 29.9 lbs. was noted at tiie end of the experiment, 
Mar. 13, 1916. 

It is condiicied that sweet potatoes can be sufficiently cured in from 10 to 
14 clays and that cured potatoes stored in a drj' room are far superior to 
potatoes stored in banks in quality, condition, and freedom from decay, and that 
tliey are to be preferred for bedding purposes. 

Plans and specifications are submitted for a storage bouse 20 by 20 ffc 
with a 1,250-bu. capacity. 

Field experiments witb tobacco, O. de Vries (Proefstat YorstenlanS. TaMIc 
[Dutch Mast Indies], Meded. 19 {1915), pp. 44, pi. 1). — This is a general outline 
of (1) tbe methods employed, and (2) the investigations in progress in field 
experiments with tobacco in tbe Dutch East Indies. 

Expectations from tbe Fi g-enerations of tobacco, A. d’Angeemond {Proef- 
stat. Vorstenland. Tahak [Dutch East Indies], Meded, 2S (1916), pp. 45-65 ). — 
This is a general discussion of tbe expectations in tbe Fa and Fs generations of 
tobacco hybrids, based on Mendelian dominance and segregation of characters. 

A new seeding device, J. T. Baxjmgaeten {Proefstat. Vorstenland. Tabak 
[Dutch East Indies], Meded. 23 {1916), pp. 91-93, pi. 1). — A device for seeding 
tobacco seed beds is briefly described and illustrated. 

Fertilizing the seed beds, 0. i>E Ybies {Proefstat. Vorstenland. Tabak [Dutch 
East Indies], Meded. 4 {1913), pp. 27, pis. 2). — Fertilmer experiments at eight 
centers to determine the best treatment for tobacco seed beds are reported. 

The results in ail but twm cases indicated that an application of 100 gm. of 
ammonium sulphate, 100 gm. of acid phosphate, and 25 gm. of potassium sul- 
phate per seed bed of 10 by 3 ft. gave the best results. On the poor, sandy soil 
of one center an application of 100 gm. of ammonium sulphate, 200 gm. of 
acid phosphate, and 50 gm. of potassium sulphate gave the best results, while 
on tbe wet, sandy soil of another center 100 gm. of ammonium sulphate and 
either 100 or 200 gm. of acid phosphate proved to be best. 

[Beport of fertilizer experiments with tobacco, 1910-1916], 0. de Veees 
and B. Sidekius (Proefstat. Vorstenland. Tahak IDutch East Indies], Meded. 
2 {ms),«‘pp. S2f 9 (1914), pp. 42; 15 (1915), pp. 64, pl 1; IS (1915), pp. 31- 
63; 20 {1915}, pp. 33-67; 26 (1916), pp. 28). — ^Fertilizer experiments conducted 
at numerous centers in the Dutch East Indies are reported for each year. 
These tests were planned primarily to study the effect of chemical fertilizers 
upon the relative chemical composition of the io'wer, middle, and upper leaves 
of the tobacco plant, together with the effects on yield and quality. 

The highest yields have been obtained from the use of ammonium sulphate, 
although the senior author does not recommend its use on good soil. The esti- 
mated average increase of fertilized fields for 1910-1914 was 10 per cent. 

The experiments were considerably reduced in 1915-16, but gave practically 
the same results as noted above. With applications of 6, 10, and 16 gm. of 
ammonium sulphate per plant the increases were 17.6, 15.3, and 21.4 per cent, 
respectively. 

^0reeia manuring tests, O. de Vries {Proefstat Vorstenland^. Tabak [Dutch 
Mast Indies], Meded. 20 (1915), pp. 4-19, pt i).— Tests during 1913 and 1914 
with €a%analia ensiformu, Desmodium stipulacewn, Mucuna, Phmeolus lunatus, 
and P. radiatm as green manures for tobacco are reported and briefly dis- 
cussed. Agronomic data are presented in tabular form for each crop and for 
each year of the experiment The first three crops named gave the best 
average results, based on tobacco yields. 

Harvesting experiments with tobacco,. 1912-13, O. de Vihes (Proefstat 
Vorstenlmnd. Tahak [Dutch East Indies], Meded. 8 119141, pp. |3). — ^The author 
reports experiments with early and late harvesting, harvesting of individual 
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leaves (priming), stripping the leaves, aM entting tlie entire plant, including 
a study of tlie infinence of ttie various practices upon the color, q.iiality, and 
weight of the product. 

The results indicated that early-harvested leaves were brighter in color and 
superior in qualityj though practically the same in weight, as those harvested 
later. When harvesting the leaves individually considerable variation was 
observed, resulting in a product lacking in uniformity. Cutting the entire 
plant produced a browner, brighter, drier, less hygroscopic tobacco which had 
less tendency to mold than that harvested by stripping. The leaf weight in 
the former method was about 10 per cent less than in the latter, but the total 
weight was practically the same owing to the fact that the smaller leaves were 
included in the harvest It is recommended that for general practice the crop 
be harvested by stripping in dry years and by cutting in wet years. 

Tobacco curing tests, O. de Ybies {Proefstat. Vorstenland. Tahah {Dntcli 
East Indies}, Meded, 25 (1916), pp. 80, pis. 8 ), — ^Extensive tests in curing to- 
bacco are reported and the following general conclusions' drawn from the 
results ; 

During the first stage, which is designated as the time occupied in changing 
from green to brown, requiring from 7 to 10 days, the tobacco is very sensitive 
to variations in temperature. The tests varied between 26 and 30° G., a 2 to 3° 
difference in temperature giving an entirely different curing. The relative 
humidity of the air was also of importance, but might vary to a greater extent 
than temperature (60 to 95 per cent or higher). Ventilation had little influ- 
ence on the first stages. 

Rapid curing resulted in tobacco of high value, possessing bright color and 
excellent handling qualities, while, on the other hand, rapid curing increased 
the hygroscopicity of the tobacco to such an extent as to frequently result in 
pressure spots during subsequent fermentation w^hich offset the good effects 
noted above. Gradual curing, lasting two or three days longer, had the dis- 
advantage of favoring rotting and other undesirable conditions not met with 
In rapid curing. 

The second phase of curing is designated as the passing from the brown stage 
to the dry. The quality of the tobacco was about equal with either rapid or 
gradual drying. 

Artificial drying or drying under control conditions proved to be of the 
greatest value in Improving the quality and color of the product. 

Brefermentation in special stacks of tobacco, O. be Ybies (Proefstat Vor- 
stenland. Tabah IDutoh East Indies}, Meded. 28 (1916), pp. 69~SS; abs, in Ift- 
temat Inst Apr. IRome}, Internat Rev, Sci, and Praet Agr,, 7 (1916), Wo, S, 
pp, 1118, 1119; Bol Tee. Coltiv. Tabacchi IScafati}, 15 (1916), Wo, SS, pp. 94, 
95), — Owing to the extreme dryness of the tobacco-growing season of 1914 la 
Java the tobacco harvested at that time showed traces of pressure undergone 
after fermentation, these traces remaining visible in the form of streaks and 
spots on the leaves and considerably reducing the value of the product. In 
an attempt to remedy this fermentation stacks were designed having an open 
center in which the air could circulate more freely than in the ordinary form 
of stack. 

Provided the temperature of these stacks did not exceed 35® 0. (95° P), the 
results were very satisfactory. In subjecting tobacco thus treated to the usual 
fermentation processes hardly any trace of pressure was observed. The con- 
clusion is that a slow oxidation occurs in the preliminary stacks, destroying, 
certain essential oto which are decomposed by the heat, which frequently reaches 
54° in' the' ordinary stacks. The products of this decomposition are then 
thought to impregnate the dry cells, forming pressure spots on the leaves. 
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Tobacco fermentation experiments, O. de Vbies {Proefstat, Vorstenland. 
Taba^h [Duteh Emt IndiesJ, Medea, 21 {1915), pp, 42, pL i),— Tbis reports ex- 
periments witb piles of fermenting tobacco to determine (1) tbe absorption of 
air by the piles, (2) the heat insulation of the piles, (3) heat distribution in 
the piles, and (4) the orerheating of tobacco in piles. The report covers the 
period of 1910 to 1915 and consists somewhat of a compilation of the results 
of other investigators supplemented by the author’s own work. No definite 
conclusions are drawn, although rather comparable results were obtained. 

An ingenious device is described and illustrated for measuring heat insu- 
lation. 

Tobacco fermentation tests, N. H. Cohen and H. Jensen (Proefstat. Yorsten- 
land, Tabak, ID-utch East Indies'}, Meded. 12 {1912), pp, 38, fig. 1). — Studies of 
the phenomenon of tobacco fermentation are reported in an effort to determine 
the rdle of bacteria and enzyms and the chemical changes occurring In the 
process. 

Fermentation was produced at a temperature of 60° G. (140° P.) with a 
relative humidity of from SO to 90 per cent. The process is reported as being 
in no sense bacteriological. Unsatisfactory moisture conditions occasioned a 
reddish tinge in the tobacco. Together with humidity, temperature exerts an 
influence on color, high humidity and high temperature resulting in darker 
color. Mechanical pressure alone had probably no material Influence upon 
color, although a higher percentage of light-colored leaves was observed in the 
smaller piles. Whether this was due to better ventilation or to decreased 
pressure was' not clear. 

Bimilar results are reported by Jensen in experiments conducted by him inde- 
pendent of those described above. 

Observations on the combustion of tobacco, N. H. Cohen {Proefstat For- 
stentand. Tabak IDutch East Indies}, Meded, 3 {1913), pp, 29, fig, 1), — ^Thls 
paper is presented in three parts, as follows: (1) Methods for determining 
combustion of tobacco, (2) the influence of the degree of maturity upon com- 
bustion, and (3) the influence of the potash content upon combustion. 

For the purpose of comparing strains of tobacco, the author recommends the 


G 

use of the formula: when Br. is the coefficient of combustion, G the weight 

of the ash, g the initial weight of the sample, and t the time of combustion. Con- 
siderable tabulated data are presented and discussed in illustrating the use of the 


formula. 

Samples representative of four degrees of maturity, (1) unripe, without any 
indication of maturity, (2) ripe, but with yellow tinge, (3) fully matured, and 
(4) overripe, w^ere analyzed. The conclusion is reached that tobacco should be 
entirely ripe before harvesting. 

After briefly reviewing the results of other investigators the author con- 
cludes that it is still an open question as to whether a sufficient weight of 
potash could be supplied by any practical system of fertilization to improve 
combustion materially. 

Observations on the combustion of tobacco^ O. de Vbies (Proefstat Torsten'- 
land, Tabak IBnfeh East Indies}, Meded, 22 (1916), pp, 5-23, pi 1; aM, im Jw- 
temat Inst Agr, {Rome}, Intemat, Rev. Set, and Praet Agr., 7 (1916), No. S, 
p, 1119},— The author briefly reviews the observations of Tymstra, Cohen, and 
others on the combustibility of tobacco and defines the phenomenon as the time 
occupied in the combustion of a leaf of tobacco stretched horizontally and Ignited 
near its central part. Observations are also reported and , iflustrated on the 
color of. the ash of small ** cigars ** made from tobacco of the ^me origin and 
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allowed to burn tliemselves out, a scale of colors facilitating an estimate of tlie 
differences. 

Reports of fertilizer tests with ammonium sulphate, potassium nitrate, 
sodium nitrate, and phosphoric acid are held to indicate that fertilizer treat- 
ments have no influence on combustibility. 

Ohserv-ations on the combustion of different strains of tobacco produced 
in Semampir and Mlessen, A. d'Anguemond (Proefstat. Yorsienland. Tabak 
IDutcli East Indies], Meded. 24 {1916), pp. 27-8 $), — ^Thls reports observations 
on 133 .strains of tobacco, giving the average combustibility in seconds and indi- 
cating the best strains and hybrids for these localities from the standpoint of 
conibustion. 

Comparison of varieties of turnips on 101 experiment ffelds from^ 1908 
to 1915, P. Keosby (Aarsber. Norges, Landbr, Ediskoles AkervekMforsok, 27 
(1915-16), pp. 134~~1Y^)* — ^The results are tabulated and summarized, showing 
that of the four principal varietal groups the flat- topped turnips included the 
largest number of valuable varieties and gave the highest average yield of 
dry matter in the roots, approximately 4,540 lbs. per acre. The Yellow Long 
varieties produced about 4, 373 Ib.s., and the White Globe and Yellow Globe 
varieties approximately 3,955 and 3,855 lbs. per acre, respectively. The differ- 
ent groups and varieties varied in dry matter production in different sections 
of the country. Leaf production also varied with the group and with varieties 
In the group in the various localities. The performance and behavior of the 
varietal groups, as w’ell as of the individual varieties, are briefly discussed. 

Wheat culture, X W. Gilmore {California Sta. Circ, 172 {1917), pp. S ). — 
Factors involved In wiieat production in California are briefly reviewed, 
emphasizing the importance of seed-bed preparation, maintenance of organic 
matter in the soli, the use of good seed, the time and method of seeding and 
amount of seed required, fertilization, and irrigation. 

The conversion of the weights of mechanical separations of corn, wheat, 
and other grains into percentages, E, G. Boerneb (U. S. Dept, Agr. Bui, 574 
(1917), pp. 21, figs. 2), — Tables are given and described for the conversion of 
weights of mechanical separations into percentages for corn (E. S. R., 36, p. 
836), wheat, and other grains. 

Percentage equivalents are given for separations of wheat weighing from 
0.1 to 20 gm. taken from samples weighing from 25 to 65 gm., inclusive, and 
covering the entire range of maximum and minimum limits of color, wheat 
of other classes, damaged kernels, and inseparable impurities, and for sepa- 
rations of corn weighing from 0.1 to 40 gm. taken from samples weighing from 
240 to 260 gm., Inclusive, and covering the entire range of maximum limits of 
corn of other colors, damage, heat damage, and foreign material and cracked 
corn as specified In the numerical grades of the United States standards for 
■wheat and shelled corn. The sampling device previously described (E. S. B., 
33, p, 836) is also noted. 

The Colorado seed act, W. W. Bobbins and G. E. Eggington {Colorado Bta., 
Seed Lab, But, 1 (i^i7), 2Vo. 1, pp, S-15, fg, 1 ), — This bulletin discusses the 
provisions of the Colorado seed act of 1917. The text of the act is included. ■ 

Spraying for the control of wild morning glory within the fog belt, G. F. 
"Gbat (California Sta. Circ, 168 {1917), pp. 7), — ^This forms a preliminary re- 
port on the use of arsenical sprays as an herbicide in the control of the wild 
morning glory in the coast regions of California. A stock solution composed 
of 10 lbs. of granulated caustic soda (98 per cent), 20 lbs. of white arsenic 
ftrseoic trloxid 99 per cent), and water to make 5 gal. is to be diluted at the 
' rate of 1 gal. of the .solution to 100 gal. of water. Damp, cloudy, or foggy 
weather in October Is deemed the best time to spray, a luxuriant growth of 
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mature Tines feeing' favorafele to the most complete destruction of the roots* 
The preparation and appilcation of the spray is described and the possible 
dangers to plant and animal life to be encountered in handling arsenic, briefly 
noted* 

It is stated that from So to 90 per cent of' the morning glory roots on plats 
near the coast can be killed to a depth of 4 ft. or more by the application of 
a properly timed spray to mature vines, and that the vines may be destroyed 
and prevented from seeding by the use of a spray at any time during the year* 
While the enfeebled roots of sprayed plants send up new sprouts which reach 
the surface in from 7 to 12 months, it is thought that annual fall spraying 
would eventually eradicate the weed. 

Farm weeds of Hortli Carolina and methods for their control, J. L. Bubgess 
and a H. Waldeo.v {Bid. N. C. Dept. Agr., S7 (1916), No. 8, pp. 20, fm. 17).— 
This is a brief discussion of the methods of eradication and control of 17 of 
the principal weeds found in North Carolina. 

Weeds in meadows at the Leteensuo experiment station, E. F. Simola 
{Finska Mosskidturfor. Arsbok., 20 {1016), No. 2, pp. 92-124) • — ^The results of 
culture and fertilizer experiments with special reference to weed growth on 
meadows established on different types of soil are reported. 

It was found that the use of the harrow and the application of potash and 
phosphoric acid reduced w^eed growth and improved the quality of the hay. 
Through adequate and suitable top-dressings of swampy meadows such a dense 
and otherwise favorable growth of grass was secured that after seven years of 
treatment the meadows were nearly free from weeds. Inadequate applications 
of fertilizers resulted in thin and weak stands of grass and a high percentage 
of weeds. 

Annual weeds ■which were quite numerous on fallow almost entirely dis- 
appeared and the biennial and perennial species were reduced to a considerable 
extent during the first year of treatment. The reduction of the species other 
than annuals varied with the kind of fertilizer application given. 

On a clay soil originally largely overgrown with sphagnum the degree of 
weediness, owing to an increasing growth of Rumew acetoscJla and species of 
Agrostis w^hich crowded out the clovers, Avas lower during the first year of the 
experiments .than during the fifth. Of the gi'asses introduced into the meadows, 
timothy and orchard grass proved most effective and resistant. On this type 
of soil the grass was mixed wutii weeds to a less extent than on the soils of a 
nonclayey character. 

Applications of calcium nitrate on other than clay soils gave a larger in- 
crease in the yield of hay and a greater improvement in qualitj’^ than w^ere se- 
cured from tile use of ammonium sulphate. It was observed that by the fifth 
year of the tests the introduced grasses had died out and had 'been replaced 
mainlj' by M. ucctosella and species of Agrostis. The larger applications of 
calcium nitrate produced the smaller quantities of weeds and the higher yields 
of gr.ass. 

Good yields of grass and hay with low weed content were secured on 
sphagnum bog soils when proper cultivation wms given and a suitable grass mix- 
ture was used. In an experiment with calcium nitrate, the check plat contained 
only 1.82 per cent of weeds and yet the weed percentage was smaller on the 
treated plats. The yields of hay for the different years ranged from 1,958 
to 6,218 lbs. per acre. Lathyrm pratensis and Yicia craeca grew well on this 
soil, without the application of calcium nitrate and proved effective in counter- 
acting the spread of weeds. 

A new weed, H. W. Akdbew (Jour. Dept. Agr. 8o. Amt, 26 (1917), No. 1, 
pp. §FTf 5$8, fig. 1 ). — The appearance of Scorsionera laciniata (FodoBpermum 
in South Australia is reported. The plant is briefly described. : 
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HORTICULTUKE. 

Horticultural statutes of tlie State of California {Sacram.ento, €at: State, 
1917, pp, 141 f 1)> — This booklet contains the text of the various California 
statutes and quarantine orders relating to horticulture, corrected to August 
1, 1017. A list of State and county horticultural officers is included. 

[Variety tests of vegetables and fruits] {Minnesota Sta., Rpt. Grand Rapids 
SuMta,, 1916, pp. 45 - 57 , figs. 4 ).— -The relative yields are given of varieties of 
vegetables being tested, together with data on the condition of fruit varieties 
planted in the new orchard. Varieties of small fruits under observation are 
also listed. As a result of the vegetable tests the varieties are arranged in 
order based both on quality and yield. 

Celery storage experiments, H. G. THOi^iPSON (U. S. Dept. Agr, BuL 579 
(1917), pp. 26, figs. 10). — ^Experiments conducted by the author during the four 
seasons 1912--13 to 1915-16 and here described in detail indicate that it would 
be advantageous to cut down the standard celery crate, which approximates 
24 in. in width and length, to at least 14 in. in width, thereby reducing the 
amount of decay in storage and the amount of injury to ceiei-y from broken 
crates. Actual tests show’^ that celery in small crates sold for a much higher 
price than similar celery in standard crates handled in exactly the same way. 

Observations made in the cold storage houses showed a much larger propor- 
tion of decay for celery in the top tier of the crates at the end of the storage 
period than in the lovrer tiers. The variation in keeping quality of celery in 
the diSerent tiers was gi*eater where the standard crate was used than where 
smaller crates urere used. As a general rule both air temperature and celery 
temperature increased with the distance above the floor of the storage house. 
In many instances when the thermometers registered 32® P. within 4 ft. of the 
floor the temperature was 35 to 36° near the ceiling. The author is of the opin- 
ion that thermometers should be placed at various heights in the storage room 
and In the coimers as well as in the passageways. A¥here there is much 
variation in temperature in different parts of the room the air should be set in 
motion. 

Improving <lrand Rapids lettuce, S. N. Green (Mo. But Ohio Stu., 2 (1917), 
Wo. 9, pp. 308-S12, figs. S). — ^The author discusses the history and character- 
istics of the open-headed variety of lettuce. Grand Rapids, and briefly reviews 
the station’s work in Improring the variety. 

Continued selection has resulted in two improved strains, one of which, the 
Ohio Grand Rapids, is noteworthy for its increased w<fight and increased seed 
production as compared with commercial strains. 

Some suggestions are given relative to methods of producing lettuce seed. 
Eresh tomatoes and tomato conserves, S. Mondini (Bui Ufilc. Assoc. Ort. 
Prof. Jtat, 5 (1917), No. 10-11. pp. 154-158). — ^A statistical summary of the 
tomato and tomato product industry in Italy, including data on the export 
trade from 1913 to 1916. 

[Fruits and ornamentals on the Huntley reclamation project], D. Hansen 
(U. S. Dept. Agr., Btir. Plant Indus., Worh Huntley E.Tpt. Farm, 1916, pp. 2S, 
24 , fig‘ 1 )^ — Notes are given on the condition with reference to hardiness of a 
number of varieties of fruit trees, ornamental trees, and shrubs being tested 
on the project, including a list of varieties of apples and ornamentals that 
appeared to be suited to the conditions. 

Fruit growing in the Federal District, A. Oaibe (Bol Min. Agr., Indus, e 
Com. IBrazil}, 5 (1916), No. S, pp. 49-69), — ^Notes are given on kinds of fruit 
grown and those adapted for culture in the Federal District, Brazil. 
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Pruning apple trees, J. B. Keil (i/o. BnJ, Ohio Bta,, 2 ( 1517 ), Mo. 9, pp, 
S04~S07, fig. 1 ), — 111 the spring of 1912 following the regular pruning of the 
station’s variety test orchard a number of trees there in the nineteenth year 
from planting were selected for a test of the following materials used as wound 
dressings : Asplialtuiii-liiiseecl oil, Hoyt’s tree varnish, white lead and oil, a com- 
bination of these preparations, and asphaltum varnoleiie. Trees were selected 
wherever possible with 10 wounds of an inch or more in diameter. 

The general effect of all the dressings used was to retard the healing process. 
The freedom from disease of the untreated wounds used as checks indicated 
that no dressing was needed. At the end of three years many wounds of 1.25 in. 
or less in diameter had healed over completely. The rate of healing was 
greatest in wounds made on the trunk and main branches and least in wounds 
made by cutting off tops or ends of branches. Wounds made in the early part 
of the growing season tend to heal more rapidly than those made while the 
trees are dormant. 

It is pointed out that the use of fungicidal sprays against fruit and tree 
diseases w^ould tend to obviate further the need for wound dressings, except In 
special cases such as wounds made for the control of blight and blister cankers. 
If any dressing is required, white lead in linseed oil is the most durable and 
only slightly more expensive per tree than the other dressings used. 

The handling and storage of apples in the Baciffc Northwest, H. J. Kamsey, 
A. W. McKay, E. L.^Maekell, jukI H. S. Bied (U. S. Dept. Agr. Buh 587 { 1917 ) ^ 
pp. 81, pis. 7). — This bulletin presents the results of extensive investigations 
conducted by the department during the seasons of .1911-12 to 1914-15 to deter- 
mine those factors which are of greatest importance to the successful storage 
of the apples of the Pacific Northwest. The apples used in the work were 
secured from the more important apple-growing sections of Washington, Oregon, 
Idaho, and Montana. 

In the experiments apples held in storage at 82® F. showed a wide range in 
the cold-storage keeping qualities of the different varieties, depending upon the 
decay, skin blemish, texture changes, etc., which they develop. A two weeks' 
delay between the picking and storage of apples often greatly reduces their 
life in storage through more rapid ripening and the development of scald, 
Jonathan spot, scab, and decay. The apples kept longer and in better con- 
dition at 82® than at 35®, the difference in favor of the former temperature 
increasing with the time in storage. 

Immature picldng resulted in severe scald and early decay of apples in storage 
and the storage of over-mature apples was an equally bad or -worse practice. 
Well-colored xjortions of the skin seldom, if ever, develop scald. Apples from 
orchards badly infected with northwestern anthracnose tend to decay early in 
their storage life. 

It is pointed out that carelessness in handling previous to storage is respon- 
sible for considerable decay of apples in storage, and that the successful cold 
storage of apples depends as much on the treatment they receive before storage 
as on the conditions and temperatures under which they are held In storage. 

In connection with tlie work as a whole some limited data were secured on 
the common storage of apples. Although these data are not conclusive they 
indicate at least that a •common storage house cooled by natural circulation 
only can not take the place of a cold-storage warehouse for long keeping of the 
fruit ; The bulletin concludes with tabular data and notes on the cold-storage 
keeping qualities oC varieties of apples grown in the Pacific Northwest. 

^ Strawberry culture in Tennessee, Kentucky, and West Virginia, G. 'M. 0 a»- 
(U, 8. Dept Agn, Farmers^ Bui. S5i (1917), pp, BS, figs, ii)*— This/dis- 
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eusses tlie different eultiiral methods used in Tennessee, Kentnchy, and West 
Virginia, and points out those which have been demonstrated by experience to 
be the most efiielent. The subject matter is presented under the general 
headings of methods of culture, extent of strawberry shipments from Tennessee 
and Kentucky, selection of a suitable location for growing strawberries, site for 
a strawberry field, preparation of the soil, fertilizers, phiiitiiig, system of train- 
ing, care during the fii'St summer, mulching, renewing the plantation, harvest- 
ing, and varieties. 

Increase the grape yield hy spraying for insects and diseases, A. L, Quaik- 
TANCE and 0. L. Sheab (N'ebr, Hort,, 7 {1911), No, 4, PP- 4-S ). — ^This paper con- 
tains directions for the control of the more important insect and fungus pests 
of American varieties of grapes east of the Rocky Mountains. 

The fertilization of citrus, W. P. Kelley {GaUfornia 8ta. Circ. 171 (i9i7), 
pp. 4), — ^This circular points out the more important lessons taught by various 
fertilizer investigations with citrus fruits conducted in California in recent 
years. 

All of these lines of investigation and x>ractical experience show the special 
Importance of nitrogenous fertilizers on the citrus soils of California. Phos- 
phoric acid is required to some extent, but the soils are, generally speaking, 
well supplied with potash. 

[Manurial experiments with coconuts and vanilla], P. E. Dupont (Ann, 
'Rpt, Agr, and Orotm land^ Seycliellcs, 1916, pp, 5, 6, 9).-rA manurial experi- 
ment with coconut trees started by the Seychelles Botanic Station in 1916 is 
here outlined and the natural yield of each plat for 1916 is given. The experi- 
ment is to be continued a number of years. Data are also given on a manurial 
experiment with vanilla vines that has been under way for two years. 

The effect of large applications of commercial fertilizers on carnations, 
P. W. Mijncie {Thesis, Univ, III,, 1915, pp, 2S), — The data presented in this 
paper have been noted from another source (E. S. E., S6, p. 445). 

Transplanting trees (Missouri Bot, Qard, Bui, 5 (1917), No, 12, pp. 187-172, 
pis, S, fig, 1), — Methods of transplanting large trees are Illustrated and de- 
scribed. 

lOr-ESTEY. 

The forests of Maryland, W, W. Besley {Baltimore: Md. Btate Bd, Forestry, 
1916, pp. 152, pU, 40), — The results are given of a forest survey of the counties 
of Maryland begun in 1907, with a separate map for each county showing the 
character and extent of the forest areas and the approximate stand of timber. 

Introductory considerations deal with the present forest conditions in the 
State as a whole, theii value to the people, and how they may best be con- 
served, native forest trees, principal and special uses ©f the forests, w^ood-using 
industries, transportation, markets, forest planting, State forest reserves, 
municipal forests, etc. A summary of the production of lumber, timber, and 
by-products in 1914, together with the forest laws of Maryland, is also included. 

forestry investigatlmis (Minnesoia Bta,, Bpt, Grand Rapids SnOsta., 1918, 
pp. 57-60, figs, S ). — The present condition of the forest plantation is noted and 
data are given showing the growth of Norway, white, Scotch, and Jack pines 
planted in 1900 and 1901 at varying distances, alone, and in combination. 

Forest progress in the Drakensberg, J. S. Henicel (So, African Jour, Soi,, 
"15 (i9M), No. 5, pp. 179-M6, figs. 2). — ^This comprises observations on forest 
growth in the Drakensberg, Natal, South Africa. 

.Statistics compiled in the office of the silviculturist, Forest Eesearcli In- 
Behra Bun^ dating 1915-16, E. Mabsden (Indian Forest Eec.^, § 
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Mo. 2, pp. 17+66, pU. B ). — Tliijs comprises statistics relative to girtli 
incremeaty volume increment, and yield of a number of Indian trees. 

Beport of tlie director of forests, N. W. Jolly (Ann. Rpt. D&pt. Pul). Lmids 
Qmmslmd, 1916, pp. 50-55, pis. S ). — progress report on the administration 
and management of tiie State forests and national parks of Queensland for the 
year 1916. Data relative to alterations in forest areas, timber yields, revenues, 
expenditures, etc., are included. 

Evaporation records from the Gulf coast, Datjba Gaxo and J. McNeux {Mot. 
Qm., $4 (1917), Mo. 4f PP- SlS-329, figs. Jf )- — connection with field work in 
daily rate of evaporation in several of the typical plant associations were kept, 
some of them running through a period of 19 months. The recording stations 
are here described, and the average monthly and yearly rates of evaporation 
Gulf coast forest associations and their relations in succession, records of the 
northern Florida undertaken to determine the composition and limits of certain 
are presented in a series of charts and discussed. 

Black storms and their relation to forestry, L. Kikillov {BeUt. Khoz. 

% lAesov., 252 (1916), Mov.-Dec., pp. 48-74) • — ^The author gives an account of 
soil abrasion by storms in the fertile black belt of Eu^ia and the prevention 
of such abrasion by afforestation. Among the trees used for this purpose are 
the common pine (Pinus sijlvestris), red cedar, white birch, blackthorn (Prunm 
spinosa), and Juniperm saMna. 

Trees recommended for planting*, J. F. Eock (Maivaii, Forester and Agr., 
14 (1917), No. 11, pp. 331-337). — In this paper the author gives a list of trees 
recommended for planting in Hawaii, with reference to the conservation of 
w^ater and the protection of watersheds, prevention of sand or dust drifting, 
and tlie reforestation of eroded and arid areas on slopes of mountain ranges and 
on plains. 

Forest fire prevention in cooperation with the Federal Government, J. H. 
Fosteb and F. H. Millen {BuL Agr. and Mech. Col. Tex., S. ser., B il917}. Mo. 
IS, pp. 12, fig. 1). — ^An account of the development of forest fire pz*evention work 
in Texas, including data on the results secured in the fail of 1916 and spring of 
1917. 

Forest depredation and utilization, F, W. Kane (Proc. Boe. From. Agr. Bci., 
57 {1916), pp. 75-^^). — ^A discussion of forest utilization as a factor in control- 
ling the depreciations of the gipsy and brown-tail moths, based upon results 
secured in Massachusetts. 

Natural reproduction from seed stored in the forest floor, J. Y. Hoemakn 
(U. 8. Dept. Agr., Jour. Agr. Research, 11 (1917), Mo. 1, pp. 1-26, pU. 8, figs. 
4).— -The results are given of a five-year study of some 750,000 acres of burns 
and 7,780 acres of cut-over land in the Pacific Northwest conducted to deter- 
mine the true source of seed of young stands of Douglas fir and w^estern white 
pine that spring up on these burns and cut-over areas. Summing up the evi- 
dence as a whole the author reached the following conclusions : 

“ The distance to which seed trees are capable of restocking the ground is 
limited to from 150 to 300 ft. They can not, therefore, account for the' restock- 
ing of the large burned areas. The irregular, dense stands of young growth 
are due to seed stored in the forest floor or in cones. This seed retains its 
viability through the fire and is responsible for the dense reproduction that 
springs up after the first fire. The even-aged stands of reproduction immedi- 
ately following a fire, regardless of location of remaining seed trees, the irregu- 
lar alternation of dense stands of reproduction with gi*ass areas, and the failure 
of reproduction on areas burned over by a second fire before the stand reaches 
seeding age or by consuming all of the dufl and precluding any possibility 'Of 
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seed reiBaialBg after the fire, all point to the seed stored in the duff as the 
prittcipal source of seed responsible for the restocking. 

''The ability of the seed to retain its viability when stored in tlie duff or 
when retained in cones during fires has been further demonstrated by recover- 
ing and germinating seed from duff under forest conditions and by recovering 
and germinating seed from cones which pass through a crown fire.” 

The red spruce; Its growth and management^ h. S. Muephy (U. S, Dept, 
Agr. Bui ,544 (IW7), pp. 100, pis. 7, figs. 5).— The chief purpose of this bulletin 
is to formulate definite systems of forest management for various conditions. 
The subject matter as a whole is based upon the author’s field investigations of 
second growth spruce and upon the literature dealing with virgin stands, in- 
cluding unpublished data collected by various members of the Forest Service. 
The phases discussed include uses of spruce, amount and value of spruce cut 
and imported, present stand of spruce, value of spruce and spruce stumpage, 
range and distribution, forest types, second growth stands of spruce, soil and 
moisture requirements, light requirements, wind firmness, reproduction, form, 
length of life and maximum size, susceptibility to injury, growth, stands and 
yields, methods of cutting, brush disposal, sowing and planting, and rotation. 
Appended to tlie bulletin are volume tables, taper measurements, stand tables, 
and sample plat data for spruce. 

Preliminary study of white spruce in Minnesota, W. H. Kenett (Minnesota 
Bta. Bui 16S {1917}, pp. 5-SO, figs. i2).-~TMs bulletin presents data on the 
soil requirements, growffh, yield, and distribution of white spruce in Minnesota, 
together with the approximate returns which may be expected from young 
stands or plantations and suggestions relative to possibilities of private invest- 
ments and a rational system of taxing forest lands. The salient features of 
the Massachusetts forest taxation law are given. 

Mote on red sanders (Pterocarpus santalinus), T. A. Whitehead (lindian} 
Forest Bui S4 {1917), pp. 10, pis. 4), — descriptive account of the red sanders 
tree (F. santalinus) with reference to its botany, habitat, distribution, and 
uses. The paper is accompanied by an actual w'ood specimen of the tree. 

Preliminary review of the properties of rubber of different grades, O. m 
Veies and H. J, Heliehdooen {Arch. EuhhercuU. N'ederland. Indie, 1 (1917), No. 
I, pp. ilS-23S, figs. 5). — Data are given siiowing the viscosity, tensile strength, 
rate of, cure, and slope of a number of rubber samples tested at the Central 
Eubber Station. 

On the relation between specific gravity and rubber content of latex, 
also with regard to the use of hydrometers, O. de Vexes {Areh. RnOhermlt. 
Nederland. Indie, 1 (1917), No. PP* 242-279, figs. ^). — ^A discussion of these 
subjects based upon investigations conducted by several experiment stations 
in tlie Netherlands Indies. 

Some remarks on the properties of rubber from one group of trees, and 
on the influence of the tapping system, O. j>e Ybies (Aroli. RuMercult. Neder- 
land. Indie, 1 No. 4, pp. 280-288 ). — ^The discussion of this paper is based 

upon the above-noted investigation. 

Wood utili2Szation directory of New York, X Habeis, N. 0. Bbown, and 
H. H. TfiYON (Bpracuse Univ. IFubs.J, 17 (1917), No. 5, pp. 204, pi 1, figs. 11).— 
This bulletin, wMeh was prepared by the New York State College of Forestry 
la cooperatiim with the Forest Service of the B. S. Department of Agriculture, 
contains a OTHimary of woods used and total amount of lumber consumed in 
mth industry, tables showing the use of woods in each industry and how each 
Is used, and a directory of the wood-using industries in the State. 

yorest products of Canada, 1916.— Dumber, lath, and shingles (Dept. M 
Dmada, Forestry Branch Bnl 62A (1917), pp. 28, figs. Statistics are given 
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for 1916 showing the lumber, lath, and shingle cut by Provinces and by Muds 
of wood. The value was, for lumber, $58,365,349 ; lath, $1,743,940 ; and shingles, 
$5,962,933. 

Forest products of Canada, 1916. — Poles and crossties {Dept, Int, Canaia, 
Forestry Brmeli Bui. 62C (1917), pp. 8, figs. 2 ), — A statistical report on poles 
and crossties purchased in Canada during 1916, with comparative data for 1915. 

BISEASES OF PLAMTS. 

A textbook of mycology and plant pathology, J. W. Hasshbeegee {PhUa- 
delpMa: P. Blahiston's Hon Co., 1917, pp. XIII -^779, figs. 271 ). — This book is 
the outgrowth of the author’s 27 years’ experience as a teacher of botany^ 
during which time he conducted graduate courses in the morphology, classifiea^ 
tion, and physloiogj^ of the fungi, and also courses in the methods used by 
bacteriologists and mycologists. 

The arrangement of the material is that suggested by the needs of the class- 
room and laboratory. The pi'lncipal divisions of the text are mycology, general 
plant pathology, special plant pathology, and laboratory exercises in the cul- 
tural study of fungi. In a series of appendixes the author gives formulas for 
fungicides, spray calendars, keys for the determination of the genera and 
species of a number of groups of fungi, and directions for the culture of mush- 
rooms and for the collection and preser\’ation of fleshy fungi. 

Flant diseases in Canada, H. T. Gussow (Science, 7i. ser., Jf6 (1917), Ho. 
11S9, p. SS2). — The author reports having observed in the Dominion of Canada 
DothicMza populea on Lombardy poplar, Colletotrichmi cereale on spring 
ivheat, and Leptosphwria napi on the seed pods of turnips grown for seed, 

IToteworthy Porto Bican plant diseases, F. JD. Stevens (Phytopathology, 7 
(1917), 2Vo. 2, pp. 180-184). — ^Notes are given on a number of plant diseases ob- 
served by the author in Porto Rico. 

Diseases and injuries of plants, J. Ritzema Bos (Ifeded. RijM Hoogcre 
Land, Tuin en Bosehhouwsch. {Wageningen}, 11 (1917), No. 5, pp. 175-215, 244- 
250). — The portions here noted include accounts of unfavorable or injurious 
conditions affecting economic plants, such as inorganic agencies (weather, soli, 
and spray injury), animal parasites (including nematodes), cryptogamic dis- 
eases, and causes of undetermined character. 

Pythiacystis related to Phytophthora, J, T. Babeett (A5s. in Phytopa- 
thology, 7 (1917), No. 2, pp. 150, 151). — From a study of three strains of 
Pythiacystis citrophthora, the author found close similarity of the oogonia, 
oospores, and antheridia to those of Phytophthora caotorum. This marked 
similarity is believed to indicate a close relationship between the tivo genera, 

Puccinia glumarum, H. B. Htjhpheey (Phytopathology, 7 (1917), No. 2, pp. 
142, 143). — Evidence is presented indicating that P. glumarum has been present 
In America at least 25 years and possibly longer, and that it is not of recent 
introduction, as previously reported (E. S. R., 33, p, 744). 

A new parasitic nema found infesting cotton and potatoes, N. A. Oobb 
(V. B. Dept. Agr., Jour. Agr. Research, 11 (1917), No. 1, pp. ^-88, figs. 5 ). — 
A new parasitic nematode which has been found infesting the tubers of the 
potato, the feeding roots of camphor, the rootstocks of violets, and the roots 
of upland cotton is here described as Tylenchm penetrans. . "" 

** External indications of the presence of the nema are the existence on the, 
.roots OF tubers of small, abnormal-looking areas, a few millimeters across, 
TOmetiines in the form of pimples, but more often in the form of slightly sunken, 
discolored areas. Each of these diseased areas when fully developed contains 
up to about 50 specimens of T. pemtram in various stages of growth. 
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'‘Tlie geographical distribution of the pest is suggested by its presence in 
Florida, Georgia, North Carolina, New York, and Michigan. The occurrence 
of this disease under such different climatic conditions and in such a diversity 
of hosts makes it certain that the nema causing it is another species whlch^ 
like some other destructive members of its genus, can adapt itself to widely 
varying conditions. As yet too little is known about this parasite to accurately 
estimate the damage done hy it. 

The occurrence of the parasite in the tubers of the potato is a peculiarly 
significant fact and again points to the necessity of being paiticularly careful 
to plant only perfectly healthy potatoes. The mercuric-ehlorid treatment of 
potatoes, as for scab, decreases the vitality of the neinas/* 

Cereal smuts, V, Zeman {Rev.~FacuIt. Agron. y Yet. La Plata, 2, ser., 12 
No. Sj pp. S30-4S40 ). — ^This is a discussion of Ustilago tritici, Tille-tia 
triiici, and T. levi^ on wheat; TJ, nuda and U. hordei on barley; U. avenw and 
U. Imtis on oats; and U. maydis on niaixe, as regards the forms and effects of 
attack and control measures available in Argentina. 

Overwintering and distribution of cereal rusts in a subtropical climate, 
6. Gassneb {Ztschr, Pflanzenkrmik., 26 {1916), No. 6-7, pp. $29-274 )- — In pur- 
suance of an account previously noted (E. S. R., 36, p. 542), the author dis- 
cusses overwintering of cereal rusts and the significance of host alternation 
In the eastern subtropical parts of South America, overwintering by the uredo 
form in the warmer regions, ^ore distribution by air movements, and rust 
dissemination by means of seed. 

In spite of the fact that teleutospores were regularly produced, it could not 
be shown that this method or that of host alternation was employed as a means 
of overwintering by Puccinia graminis, P. maydis, P, triticina, or P. coronifera. 
The seed were not shown to carry over the infection regularly, nor was there 
any evidence of the presence of a my coplasm. It is thought that P. grmmnis 
and P, maydis oveiwintering elsewhere may he brought by air currents, the 
uredo form of the former fungus being known to winter in southern, the second 
in tropical, Brazil. Evidence regarding the agency of air currents Is discussed. 

Frost injury to cereals, H. Zimmebmann {Ztschr. Pflanzenkrmih., 26 (1916), 
No, ^7, pp, S21‘-$23, pt X). — ^The effect is described (principally on rye, also 
on wheat and rye grass) of freezing alternating with warmer weather during 
parts of March, 1915, in Mecklenburg- Schwerin and Meeklenburg-Strelitz. The 
plantlets were loosened, the root system w’as largely suppressed, the plants w^ere 
stunted and weakened, and attacks by nematodes and insects were apparently 
increased, 

' A girdling of bean stems caused by Bacterium phaseoli, J, H. Muncie 
{Boieme, (1917), No. 1178, pp. 88, 89 ). — ^The author reports having 

found in duly, 1914, a peculiar girdling of the steins and branches of field 
beans in several localities in Michigan. Since that time the disease has been 
collected in various parts of the State. 

The disease ai5tiears at the nodes of stems and branches as small, water- 
soaked spots. These enlarge, encircling the affected parts. Later these dis- 
eased areas become amber colored and the girdling is usually completed by the 
time the pods are half mature. The diseased tissue is said to be so weakened 
that tlie stem breaks at the affected node. The signs of the disease may ap- 
l»ar on the stems before there is any evidence of the bacterial blight on the 
pods. Inoculations into stem nodes of healthy plants with pure cultures of 
B. pimseoU have produced typical signs of the disease. 

It is believed that Infection results from the washing of bacteria from af- 
fected cotyledons or leaves to the axils of the leaves, but the method of entry 
of the organism has not yet been determined. 
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Tlie susceptibility of Pbaseolus vulgaris to bean rust, E. Joem (Ztsefir^ 
Pflamenkrmik.i 26 (1916), No. S~7, pp. $74, S75). — ^Tiiis is a brief account of 
the considerable differences noted in the resistance offered to bean rust by 
certain varieties of P. indgaris. 

On a sudden outbreak of cotton rust in Texas, J. J. TxVItbenhaijs (Science, 
n, set., 46 {1917), No. 1185, pp. 267-269 ). — Tiie antlior reports having had Ms 
attention called in June, 1917, to an outbreak of cotton rust in Texas, the cause 
of the disease being JNcidiiim gos&ypii. The distribution of the disease was 
studied to some extent and attempts made to find the alternate stage of the 
fungus on grasses, particularly species of Muhlenbergla or Sporoboliis, but so 
far without result. Investigation is being continued in the hope that the 
Fucclnia stage will be found, so that the host upon which the organism hiber- 
nates may be discovered, thereby preventing further spread of the rust, 

liiglitniiig injury to kale, L. R. Jones (Fliytopathology, 7 (1917), No. S, 
pp. 149-I42, fig. 1). — A brief account is given of lightning injury to a held of 
kale at Rochester, Mich. 

A physiological study of two strains of Eusarium in their causal rela- 
tion to tuber rot and wilt of potato, G. K. K. Line: (Bot. Gaz., 62 (1916), No. 
A pp- 169-209, fi-gs. IS). — A detailed account of work previously reported 
(E. S. B., 35, p. 246). 

The mosaic disease of potatoes, F. A. Mxjephy {Agr. Gaz. Canada, 4 (1917), 
No. 5, pp. S45-$49i fips. 2). — Losses of varying importance due to potato mosaic 
are indicated for localities in eastern Canada, extending westward. The dis- 
ease varies somewhat in its manifestations as described. Though the infection 
does not pass from one tuber to another through eat surfaces, it is perpetuated 
by planting tubers from diseased hills. Experimentation is still in progi*ess. 

Experiments in the control of potato leak, L. A. Haivkins (U. S. Dept 
Agr. Bui. 577 (1917), pp. 5). — In a previous publication (B. S. B., 35, p. 751), 
the author described a disease of potatoes due to Bklzopus nigricans, or, more 
frequently^ to PytMmn debaryanum. 

In the present paper an account is given of experiments in the control of 
the disease, with additional data on the causal organism and its occurrence in 
the delta soils of California. It has been found that the disease most fre- 
quently follows injury to tubers due to wounding at the time of digging and 
to breaking off the knobs. 

Avoidance of ivbunds and sorting out and shipping or storing separately the 
wounded tubers are recommended as preventive measures. 

Losses of potato growers, E. J. WoRTr.EY {Ept. Bd. Agr. Bermuda, 1914-15, 
pp. 24-^7}- — ^An inheritable potato leaf roll of obscure but probably nonpar a- 
sitic causation is said to correspond somewhat closely as regards symptoms 
with the one described by Orton (E. S. B., 30, p. 649). A description is given 
of potato mosaic, with an account of tests supposed to show that this disease 
is transmitted- from mosaic parents, and that the yield from mosaic plants Is 
less than half that from healthy stock. The trouble in Bermuda is thought 
to originate in the localities named from which the seed potatoes ar& obtained. 

Report on. potato diseases in Bermuda, W. A. 0Ji.TON (Mpt Bd. Ayr. Ber- 
muda, 1914-15, pp. lS-15). — ^Loeal conditions greatly favor PliytophtMra in- 
festam, the control of which requires thorough and frequent spraying by means 
of powerful spray pumps with improved nozzles to reduce the liquid to a fine 
mist, also rigid selection of seed potatoes, and, If possible, a more resistant 
variety than those now in use locally. Common scab (Oospora seahies), rus- 
set scab (BMzoctonia), and blackleg are now of minor importance here. Curly 
dwarf and mosaic exist on the island, as does also a leaf roll ' which has not 
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been proved to be Identical with the inheritable form found elsewhere. No 
powderj^ scab or wart disease has been reported from Bermuda, the inspection 
system appearing to be entirely adequate. 

A new disease of sugar cane, J. A. Stevenson (Porto Eico De-pt, Agn Sta. 
€irc, 11 (1917), Spanish Ed., pp, 12; noted in La, Planter, 59 No, 5, pp, 

16-78; Afjr, News IBarhados}, 16 {1917), No, 40I, p. 286). —An account is 
given of a disease recently observed in Porto Rico, which is characterized by a 
peculiar mottling of the leaves. The leaves, ho'wever, differ distinctly from 
those affected with chlorosis in that they are marked with numerous white or 
yellow spots and stripes with irregular margins. Affected stools are said to be 
dwarfed, and in advanced stages of the disease the ratoons are very much 
stunted. The disease is capable of being transmitted through the planting of 
affected canes, and varieties seem to differ with regard to the extent to which 
they are susceptible to attack. No definite cause is as yet known, but the author 
suggests some similarity between this disease and the sereh disease of the East 
Indies. 

Control measures recommended include increased fertilization, liming, thor- 
ough preparation of the soil, selection of disease-free seed, use of new land, and 
rotation of crops. 

Bacterial leaf spot of tobacco, F, A, Worn and A. C. Fosteb {Scienee, n, ser,, 
4^ {1917), No. 1189, pp. 861, S62), — Leaf spot of tobacco is said to have been 
found in certain sections of North Carolina, where the disease, because of the 
rapidity with which it spreads, has been given the popular name *‘wiid fire.” 
The disease is said to manifest itself first in destructive form at the time of 
transplanting, and from observations it is believed that the trouble is intro- 
duced from the seed beds. 

Leaf spot, it is stated, first appears as circular yellow spots about ‘1 cm. in 
diameter, with a minute brown area in the center of the spots. Within a few 
days the brown areas become enlarged to 2 or 3 cm. in diameter, and where the 
spots are numerous they fuse, giving large, brown, irregular areas which in 
severe cases involve most of the leaf tissue. 

The authors have isolated a grayish-white bacterial organism, and inocula- 
tion experiments have proved that it is the cause of the disease. The organism 
appears to be undescribed, and the name Bacterium tadaeim n. sp. is given it 

A detailed account of culture studies and inoculation experiments is reserved 
for a subsequent publication. 

On a case of recovery from mosaic disease of tomato, W. B. Beierley 
(A 5»». Appl. Biol,, 2 (1916), No. 4» PP- 263-266). — In view of the alleged demon- 
stration of the presence of mosaic virus in plants showing no external symptoms 
of the disease, the author has experimented with shoots apparently healthy, 
though springing from a diseased stock. Inoculation proved that the original 
plants suffered from an attack of this disease, also that the sap of the shoots 
apparently free does not produce infection. There remains the important ques- 
tion as to whether the new shoots growing out of the calicoed stock acquired 
immunity from the disease. 

The leaf spot disease of tomato, G. H. Ooons and B. Levin (Michigan Sta, 
Spec, But B1 (1917), pp, 15, figs. 7), — Leaf spot of tomatoes due to Septoria 
lgmper8i& is described and directions given for spraying with Bordeaux mixture 
for Sts control. 

Tomato diseases, H. W. Baeee and J. L, Seal {South Carolina Sta, Cire, 23 
(IBII), m, f).-~The wilts, leaf diseases, root knot, and fruit rots to wMehthe 
lomato is subject are described and control measures, so far as any ate, known, 
'are givem 
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Overwintering' of tlie apple seal) fungus, W. P. Pbasee { Bcienee ^ n, sen, 4# 
(1^17), A'o. 1186, pp. 280-28 %)* — ^Tiie author reports having observed the apple 
scab fungus {Yenturia inwquaUs) on young shoots of the apple in the fall of 
1915. Subsequent to that time, in different sections of- Nova Scotia, a number 
of orchards have been examined where there was a severe twig injury due to 
seal). 

The author is convinced that, at least near the coast, apple scab may over- 
winter on the twigs of susceptible varieties of apple, such as Fameuse and Mc- 
Intosh, occurring as dormant stroma and producing abundant conidia in the 
spring. Observations made late in the fall indicate that the conidia are more 
resistant to low temperature than is generally supposed. 

Three cedar rust fungi, their life histories and the diseases they produce, 
X L, Weimeb (Neto York CorneU Bta. Bui. 390 (1917), pp. 507-549, figs. 22).— 
The author gives an account of investigations of the species of Ggmmsporan^ 
gimn occurring on cedar, G. juniper i-virginianw, which has for its alternate 
host the apple; G. glohosum, winch occurs also on Quince, pear, and Oratsegus; 
and G. cla-uipes, which attacks in its mcial form the quince and Cratsegus. 

Inoculations on Hibes with Gronartium rihicola, P. Spaulding and G. F. 
Geavatt (Bcie?iee, n. ser., 46 (1917), No. 1184, pp. 243, 244 ). — In order to de- 
termine the possible resistance of species of Ptibes to the white pine blister 
rust, the authors conducted inoculation experiments under controlled condi- 
tions on 82 varieties of cultivated reel, black, and white currants, 23 varieties 
of cultivated gooseberries, and 42 species and hybrids of liibes from various 
parts of the world. 

The varieties of cultivated species of Ribes were found to show considerable 
variation In their susceptibility to disease. 

In addition to the above species and hybrids, successful inoculations are re- 
ported on numerous unidentified species of Ribes, including over 100 collections 
made in the Northwest and Pacific Coast States. Thus far no species has 
proved to be entirely resistant to the rust. 

[Plant diseases, 1914 - 15 ] (Programni u. JaJiresiber. K. K. Eoh. LehmmL 
Wein M. Ohsthm Klmterneiihurg, 1914-15, pp. brief account is given 

of injury from Peronospora as related to variety and to treatments with Per- 
ocid, also of chlorosis as influenced by the use of iron salts. 

Plant diseases and control (Programm u. JahresOer." K. K. Hoh. Lekramt. 
Wein u. Ohsthau Klosterneuhurg, 1915-16, pp. 76-79, fig. 1). — This is a brief 
account of variety tests with several proprietary or standard preparations in 
connection with Peronospora on grapevines. 

The question of curing roncet, E. Pantanelli (Sfaz. Sper. Agr, Itnl., 
(1916), No. 5-6, pp. 249-298). — ^The author, in continuation of report and dis- 
cussion regarding studies on the abnormality known as roncet (E. S. E., 28, 
p, 851), states that this condition tends to persist in shoots from the mother 
grapevine, although it may show a decrease or apparently disappear in summer 
with the increased root development The actual nature and cause of the 
trouble are still unknown. Material taken from vines affected with this trouble 
apparently tends to produce vines equally affected. It has not been established 
that living material from affected plants, if given favorable soil or climate, vrtE 
recover, hence rigorous avoidance of the use of all such material is recom- 
mended. 

Bieback, or exanthema, of citrus trees, B. F. Floyd (Wlorida Bta. Bid. I40 
(1917), ^pp. 31, figs. 15).— The author gives a popular summary of information 
concerning this disease, its cause and treatment 

Bieback of citrus trees is said to be a disease of the growing tissues, the 
primary symptoms of lYhich are the formation of gum pockets, the stained 
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terminal branches, the marked or ammoniated fruits, the bark excrescences, and 
the multiple buds. The secondary symptoms are an exceptionally deep green 
color of the foliage, a distorted growth of the immature angular terminal 
branches, frencliing of the foliage, and thick, coarse, and somewhat peach-leaf 
shaped leaves. 

The definite cause of dieback is not known, although it is supposed to be 
connected in some way with organic matter in tiie soil. Conditions known to be 
favorable to dieback are the presence of excessive quantities of amnioniates, a 
lack of drainnge, liardpan too near the soil surface, excessive cultivation, and 
irregular moisture conditions. 

The disease imj be controlled by correcting the above soil conditions, and 
affected trees may be cured by the use of copper sulphate on the soil and be- 
neath the bark of the trees and by spraying with Bordeaux mixture. 

Armillaria root rot on the English walnut, K. Peabcy {Anier. Nut Jour.^ 
6 (i0i7). No. 6*, p. 85).— Oiving the results of experience with Armillaria root 
rot attacking English walnuts of all ages and at all seasons locally, the author 
states that where the dirt was dug away until the graft unions were exposed, 
cylinders of heavy roofing paper placed around the bases of the trees, and the 
soil filled in around them afterwards, no more trees %vere lost in that planting. 
These cylinders have to be kept cleaned out each year of such dirt as may 
fall into them during cultivation. Holes where dead trees have been dug 
out must be left open to the sunshine for a time to kill any portions of the 
fungus that may be exposed. 

A new disease of cultivated Pelargonium, A. Lihgelsheim {Ztschr. Pflan^ 
zenlcrmih, 26 (1916), No. 6-7, pp. S7o-S78, figs. B). — A brief description and 
discussion are given of a speckled appearance twice observed in young leaves 
of Pelargonium. Tlie phenomenon becomes more apparent In the older leaves. 
The cause is thought to be defective development of some of the parenchymal 
cells as regards size and chlorophyll content The observed phenomena are 
compared with some reported by other authors. 

Hybrids and other new chestnuts for blight districts, W. Van Fleet 
(North. Nut Groirc-rs Assoc. Froc.. 7 (1916), pp. 5-^f-5S ). — It is stated that no 
diminution in the virulence of the chestnut-bark disease is yet apparent, the 
disease having spread within a little more than ten years from a point near 
New York City into IS States, practically reaching the eastern and northern 
limits of chestnut growth and sparing no individual trees exposed to infection, 
go that the American chestnut as a forest asset is likely soon to disappear. 

Chestnut trees are killed in a .short time, though a duration of five to eight 
years has been noted. The fungus probably does not, however, attack very 
harmfully even closely allied forms. Certain Asiatic forms, as Gmtmiea 
orejirctto of Japan and eastern China and 0. moluswia of the interior are most 
promising in this respect. C. sativa, the commercial chestnut of Europe, has a 
resistance somewhat higher than that of C. americana. C. pumila often escapes 
infection owing, supposedly, to its small size, smooth hark, and comparative 
freedom from insect attack. 

Crosses of chinquapin wdth Japanese chestnut have shown a hopeful degree 
of resistance or of recuperative power, and some of these show considerable 
promise as nut producers in regard to quantity and quality, early ripening, and 
vigor of the trees. Observations and tests are still in progress. 

New hosts for Bazoumofskya americana and R. occidentalis abietina, 
J. B. Weib {Fhytoputfmtogth 7 (1917), No. 2, p. X40).—The author reports the 
occurrence of 'mnericana on Finm attematu and of R. ocddmtaJis aUetina 
m AUes mUNs and A. umahUw, 
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K-eport on tlae Sontli American leaf disease of the Bara ni'bber tree, C. K. 
Banoeoft {Reprint in Jour, Bd, Agr, Brit, Guiana^ 10 (1916), No. 1, pp. 13- 
SS ). — It is stated that tiie leaf disease of Hevea appeared sporadical!}" in Brit- 
ish GEiaiia in 1909 and more abundantly in 1914, and tliat it is now more or 
le&s prevalent in all parts of the colony except along the coast It is said to be 
caused by Rmicladium macros pc^rum. 

Bhe characteristic symptom is the dying back of the branches toward the 
stem. The rapidlj^ reproducing form of spores occurs on young leaves and twigs 
recently attacked, the other two (w-hich may supposedly together represent a 
resting stage) occur principally on old and fallen leaves. The same disease is 
said to occur in Dutch Guiana and in Brazil 

The leaf disease is affected by dryness (tending to defoliation) and by a 
high day temperature. Leaves are most susceptive to attack when one or two 
weeks old and S to 5 in. long. The disease has been observed on two wild forest 
species of Hevea, but on no other wild plants. 

A Bordeaux* spray is recommended. Sanitary measures include open plant- 
ing; removal of fallen leaves, dead wmod, and wild Hevea; and treatment of 
w'oiinds with tar or some other reliable disinfectant. 

Control measures for the South American Hevea leaf disease, G. Staheu 
Meded, Dept. Lmid-h, Suriname, No. 6 {1916); Indische Merctmr, 39 (1916), 
No. 43 f pp. 986, 9S7). — This is a reprint of a pamphlet summarising the con- 
tents of a forthcoming bulletin. 

The author states that the Hevea leaf disease fungus has three forms of 
fructification, perithecia, pycnidia, and conidia, all of w"hich were studied, the 
conidia (the Scolecotrichum form of fructification) proving to be almost the 
sole means of propagation used by the fungus. While full-grown leaves are 
somewhat resistant, young leaves are readily infected. 

It is recommended that occasionally the young leaves and shoots be kept 
down on affected estates for a period of from two to four weeks. Measures 
proposed by Bancroft in his article above noted are criticized. 

lighting the South American leaf disease of Hevea {Jour, Bd. Agr, Brit, 
Giiiam, 10 (1916), No. 1, pp. 1-4). — This note refers to the work by Bancroft 
and summarizes that of Stahel, both of w^hich are noted above. 

An ahn.ormal leaf fall in Hevea, P. Asens {Meded. Proefstat. Malang, No. 
14 {19X6}, pp. 6-13). — In two cases of premature leaf fall observed to occur 
during the heavy rains in the Malang country, a parasitic fungus was found 
which is said to be Neozimmermannia {GloEosporinm) elasticw. No definite re- 
sult followed artificial infection with the organism, which may therefore depend 
upon the sensitizing effects of wet weather. The leaf-fail organism of India 
{Phytophthora sp.) and the one found in Surinam have not yet appeared in this 
archipelago. 

The ggc acy of acid, neutral, or alkaline Bordeaux mixture, V. Vesmobee 
and E. Dahtoky {Notes Exp^rimentales sur VeUdcaeUA des Bomllies Bordelaises 
Acidcs, Neutres et AlmUnes. JiUefranclie: Prog. Agr. et Vit., 1917, pp. 28, figs. 
5).— Discussing the conflicting conclusions of various workers regarding the 
relative values of acid, alkaline, and neutral Bordeaux mixture, the authors 
give an account of tests made by them during 1915 and 1916 in which grape 
leaves, after having been sprayed, were detached day after day and tested for 
the presence of soluble copper. 

The results led to a certain modification of the ^ views previously expressed 
(E. S. B., 34, p. 540)'. It was found that in case of acid spray nearly all of 
the soluble copper disappeared In two or three weeks or even during one good 
rain, while in case of the alkaline solution a considerable portion of copper 



154 


EXPBBIMENT STATIOIST KECOBB* 


[Tol. 38 


remained in soluble and aYailable form for as long as 50 days in spite of 
repeated rains. The alkaline Bordeaux mixture is therefore preferred. 

Acid or alkaline sprays, V. Veemokel and E. Dantony {Prog, Agr. et Tit, 
(Ed. VEst-€entre}, 38 {1B17), No, 18, pp, 4^8, 4^0). — In a summary of the re- 
sults of recent work on Bordeaux mixtures differing in composition, tlie authors 
state that the alkaline and the acid preparations differ widely as regards tlieir 
actual constitution. The acid mixture is not constituted of copper sulphate 
and lime in a mere meclianical mixture, but is formed of a basic sulphate and 
of a small quantity of normal sulphate. The alkaline preparation is entirely 
different, being a mixture having a great excess of sulphates of copper of very 
high basicity and of double sulphates of copper and lime. The authors think 
that there are also hydrates of copper and of lime in excess of the calcium 
sulphate present, A constituent common to both these forms is calcium 
sulphate. 

Under the action of rain, as of .chemical reagents, the two mixtures behave 
differently, the alkaline being much the more lasting. This fact is discussed, 
as are others, with advice against certain preparations. The authors advise 
strongly against the employment of the acid spray. It is claimed that excess 
of lime (which is regarded by some as to be avoided) is not in any way 
injurious. 

ECONOMIC ZOOIOGY— EHTOMOLOGY. 

The muskrat as a fur bearer, with notes on its use as food, D. B. Lantz 
(U. S, Bepf. Agr,, Formers' Bui, 869 (1917^, pp. 22, figs, 4 )» — This abridgement 
and revision of Farmers’ Bulletin 396 (E. S. R., 23, p. 356) calls attention to the 
importance of the muskrat as a fur bearer and suggests the utilization of private 
ponds and marsh lands for an increased production of fur and meat. 

The mongoose in Barbados, W. Nowell {Agr. News [Barbados], 16 {1917), 
No, $9$, p. 206), — The author liolds the view that the increasing damage to 
crops by insect pests in Barbados is to a large extent due to the destruction 
of birds, lizards, and toads by the mongoose. 

Becognition among insects, N. E. McIndoo {Smitksn, MUo, Collect, 68 
(1917), No, A PP^ 78), 

A manual of dangerous insects likely to be introduced in the United 
States through importations, edited by W. D. Pierce {U. S. Dept. Agr., OjJiGe 
Bm, [Fwb.], 1917, pp. 256, pis. 50, figs, 107). — ^Tiiis manual has been prepared 
by the Bureau of Entomology in cooperation with the Federal Horticultural 
Board with a view to supplying such information as is required by their 
officers and others in the enforcement of quarantines and the safeguarding of 
this country against the introduction of foreign insect pests. A brief sketch 
of each of the more important insects and certain important facts concerning 
each plant on which they are likely to be introduced are given. The host 
plant arrangement has been followed, under each of which are grouped, first, 
the better known insects and, second, those not so w-ell known or concerning 
which €lescriptive matter is not available. Insect and plant indexes are included. 

Insects of 1916 [in Maryland], E. N, Coey {Rgyt. Agr. Boc,, 1 {1916), 
pp. 200--208, pt 1), — A brief account is given of the more injurious of some 60 
insect pests of the year, including several orchard plant lice, namely, the apple 
aphis, oat aphis (Aphis menm), and rosy aphis (A, sorM). The new peadi 
pest Laspegresm molesta, which has appeared in three localities on the western 
shore of Chesapeake Bay but not as yet on the eastern shore,, codling moth, 
striped turnip flea-beetle (Fliyllotreta vittata), cabbage worms {Fieris rapm 
and PlMsim hrassim), garden flea hopper {Halticus dtri), strawberry leaf 
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beetle (Tpphophorus eanellus)^ rose midge (Da^pneura rliodopMga) , pMox 
plant bug {Lopidea media), and catalpa midge {Gecidomyia catalpw) are also 
noted. 

Sixteentb. report of tKe State entomologist of Minnesota to tlie governor 
for tlie years 1915 and 1916, F. L. Washbubn (Rpt. State EnL Minn., 16 
(1915-16), pp, 189, pL 1, figs. 54). — A report on the Work on the White Pine 
Blister Eust in Minnesota, 1916, by F. L. Washburn (pp. 10-27) is followed by 
11 Report on Nursery and Orchard Inspection and Inspection of Foreign Stock 
for the Years 1915-16, by F, L. Washburn (pp. 28-58) ; Miscellaneous Notes on 
Economic Work; Orchard and Shade Tree Insects, Spraying, Truck, and Field 
Crops, by A. G. Buggies (pp. 59-64) ; Notes on Parasitic and Household Insects, 
by C. W. Howard (pp. 65-67) ; The White-Marked Tussock Moth, by A, G. 
Buggies (pp, 6S-T0) ; Distribution of Fish to Minnesota Farmers, by P. L. 
Washburn (pp. 71, 72) ; The Common Mosciuitoes of Minnesota, by 0. W. Howard 
(pp. 73-92) ; Studies in Greenhouse Fumigation with Hydrocyanic Acid — 
Temperature and Moisture as Factors Influencing the Injury of Plants During 
Fumigation, by W. Moore (pp. 93-lOS) ; The Straw'berry Weevil in Minnesota 
(Anthonomtis signalns) (pp. 109-134), noted on page 163, and Insects Attack- 
ing Weeds in Minnesota (pp. 135-152), by S. IMarcovitcii ; Minnesota Billbugs, 
by O. G. Babcock (pp. 153-159) ; and Further Observations on Minnesota Birds, 
Their Economic Relations to the Agriculturist, by F. L. Washburn (pp. 
ICO-ISS). 

[Insect pests in Hew Hampshire], W. G. O’Kane (N. H. Dept. Agr., State 
Moth Worh Circ. 119151, Aos. 7, p. 1, fig. 1; 8, pp. 119161, Nos, 10, pp. S; 
11, pp. ^4, pU. 8). — These several circulars deal with grasshopper control, in- 
sect suppression-organization work, control of grasshoppers, and plan and prog- 
ress of the work in 1915 and 1916, respectively. 

[Report of the] division of entomology, J. G. Sandebs and S. B. Feacker 
(IF is. Dept. Agr. Dul. 10 {1916), pp. SO-58, figs. 17). — This report deals with 
the inspection of nurseries and material imported into Wisconsin, white grub 
and grasshopper work, etc. Under the heading of Insect Notes for 1916 brief 
accounts are given of the onion maggot {Eylemyia antiqim), the poplar weevil 
(Oryptorhynehus lapatki), the cottony maple scale which is causing the death 
of maples, raspberry insects (particularly caterpillars of Schreokemteinia 
festaliella), a new orchid weevil (Oliolus cattleym Icaltleyarum}) Avhich is 
a source of loss in Milwaukee, and the chrysanthemum leaf miner {Napomyrn 
eJirysanthemi) . 

In reporting upon the results obtained from the use of the poison bait spray 
for the onion maggot (B. S, R., 33, p. 357) it is stated that only partially suc- 
cessful results w'ere obtained during 1915 and 1916, due in part to unusually 
wet weather. It was found that a spray consisting of i oz. of sodium arsenite 
or white arsenite, dissolved in 1 gal. of boiling water to which | pint to 1 pint 
of black New Orleans molasses was added, was made much more attractive 
through soaking chopped onion in it for a time until the bait acquired' a strong 
onion odor, 

A report on apiary inspection by N. B. France (pp. 56-58) is also included. 

Insects affecting agriculturists in British Columbia during the past year, 
B, O. Teeheeke {Agr. Jour. {Brit. Columhial, 1 {1916}, No. 10, p: 168; ahs. 
in Bev. Appt Ent., Ser. A, 5 (1517), No. 3, pp. 120, 121).— This reports upon the 
occurrence of the more important insects of the year in British Columbia. 

Proceedings of the Entomological Society of Nova Scotia for 1916 ' (Frao. 
Ent Boo. Nova Scotia, 1916, pp. $4, pis. 9, figs. 13).— The papers here presented 
relating to economic entomology are as follows: Some Results from a Few 
IS— No.2 5 
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Combination Sprays in 1916, by W. H, Brittain (pp. 9-12) ; How to Collect and 
Preserve Insects, by L. A. DeWolfe (pp. 12-15) ; The Nova Scotia Divisioii of 
Entomology, by W. H. Brittain (pp. 15-17) ; The Effect of Certain Combina- 
tions of Spraying Blaterials on the Set of Apples, by G. E. Sanders (pp. 17-21) ; 
The xlcrididfe of Nova Scotia, by C. B. Gooderham (pp. 21-SO) ; Notes on the 
Apple Seed Clialcis {Syntomaspis druparnm)^ by W. H. Brittain (pp. 39, 31) ; 
Biting Insects Injuring the Frnit of the Apple in Nova Scotia, by G. B. Sanders 
Cpp. 31-33) ; Notes on Two Species of Tree Hoppers (Membracldse) Ovipositing 
in the Apple, namely, Ceresa iaurina and 0. hubalus, by W. H. Brittain (pp. 
34-39) ; Arsenate of Lead Yersns Arsenate of Lime, by G. E. Sanders (Pp. 
40-45); The Dock Sawfiy {Ametastegia glahrata {Taxomis nigrisomal) ^ by 
A. G. Dustan and F. 0. Gilliatt (pp. 45-4S) ; Notes on the Bose Leaf hopper 
{Binpoa rom) in Nova Scotia, W. H. Brittain and L. G. Saunders (pp. 48-51) ; 
Notes bn the Bosy Aphis {Aplm jnalifoliw) in Nova Scotia, by W. H. Brittain 
(pp. 51-55) ; and The Toxic Value of Some Common Poisons Alone and in 
Combination with Fungicides, on a Pew Species of Biting Insects, by G. E. 
Sanders and W. H. Brittain (pp. 55-64). 

Experiments by Sanders on a small scale indicate what other held observa- 
tions, show, namely, that with excessively dilute fungicide solutions or alone 
arsenate of lime is highly dangerous to foliage, but in some manner normal sohi- 
ticms of lime-sulphur, barium tetrasulphid, Bordeaux, and to a great extent 
solutions of sodium sulphid (soluble sulphur) protect arsenate of lime from 
the carbon dioxid of the air and so reduce or prevent injury from it. His con- 
clusions are substantially as follows : 

Arsenic In arsenate of lime is much cheaper than in arsenate of lead, in Nova 
Scotia being less than 55 per cent of the cost in arsenate of lead. Per content 
of arsenic there is slight difference in killing power In favor of arsenate of lead. 
Arsenate of lime is more desii’abie from every standpoint to use with sulphid 
sprays, but should never be used alone on foliage. Lead arsenate is the best 
poison to use alone. Lead arsenate seems to work slightly better with Bor- 
deaux mixture, but arsenate of lime is cheaper, so that the question of which 
to choose for use with Bordeaux mixture is a matter of convenience. 

The studies by Brittain on the rosy aphis in Nova Scotia are in continuation 
of those reported in a paper previously noted (E. S. B., 35, p. 853). Data re- 
lating to the generations of the rosy aphis in 1916 are presented in tabular form 
and a chart is given showing the occurrence of ten generations during the year. 

In reporting tests of the toxic value of some common poisons, both alone and 
in combination wdth fungicides, Sanders and Brittain present data, largely in 
tabular form, relating to their effect upon the browm-tail moth, tent caterpillar, 
fall cankerworm, wiiite-niarked tussock moth, and fall webworm. From a 
study of these tables we find that the carrier of the poison, i. e., the fungicide 
to wiiich it is added, has a very marked effect on its efficiency. The effect of 
each, calculated from the average total, may be summarized as follows : 

” The four poisons used In this experiment [ai'senate of lime, barium ai-senate, 
triplumbic lead arsenate, and acid lead arsenate], when employed in combina- 
tion with sodium sulphid (soluble sulphur) were 13.1 per cent more efficient 
than when used alone. When the poisons were added to a mixture of barium 
tetrasulphid and sodium sulphid their efficiency was reduced by 6.4 per cent, 
while, added to lime-siilphur the reduction in efficiency amounted to 19*2 per cent. 
Barium tetrasulphid reduced their toxic value 16 per cent and Bordeaux mix- 
ture 43.5 per cent. 

"It would, thns appear that with one exception, fungicides inhibit the action 
of arsenical poisons used in combination with them, the exception being sodium 
suIpMd, which noticeably increases their killing power. This very marked effect 
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of tile fuogicides on the action of the poisons is difficnit to explain fully. The 
effect of the sodium siilphid in Increasing the toxicity of the various poisons is 
apparently due to the presence of the element sodium. A portion, at leasL of 
its action consists, we believe, in its effect in increasing the palatability of the 
leaTOS, resulting in the larvae eating ravenously for a few days. They thus get 
a large amount of poison into their system in a short time, resulting in their 
more rapid death. The sodium siilphid also has the effect of rendering the 
metallic arsenates, such as lead arsenate, more active (and more dangerous to 
foliage) by acting upon them chemically, forming sodium arsenate and a metallic 
«ulphid.” 

New records of entomogeiious fungi in Barbados, W. Nowell (Apr. Aetcs 
16 (1917), No. SS9^ p. 94 )^ — The author records the common occur- 
rence of three species of fungus parasites of insects on the leaves of lime trees, 
namely, the common fungus TertieUliiim heierocladum on a species of citrus 
white fly, Ascliersonm {eubenstsf) on star scale {Vinsonia) , and OpJiionectria 
coceicola on purple scale. 

[Entomological progress in India] (Rpt, Prog. Agr. India, 1915-16, pp. 
50 - 57 ). — A brief summary of the more important results of work for the year 
ended June 30, 1916. 

Control of some of the important garden and truck crop insects, T, J. 
Talbert (Univ. Missouri, Agr. Fait. Serv. Circ. 15 {1917), pp. 24, figs. 19 ). — 
A popular summary of information on these insects and means for their control 

The olive insects of California, E. O. Essig (Calif ornia Sta. B-uL 283 (1917), 
pp. 4S-64, figs. 21 ). — A discussion of the olive insects of California and meas- 
ures for their control. The more important insects considered are the black 
scale, the ivy or oleander scale (Aspidiotiis hedene), the branch and twig borer 
{Polgcaan confertns), and the olive bark beetle (Luperimms calif ornicm). 
Those of minor importance to olive trees in California include the orange thrips, 
the bean thrips (Heliothrips fasciatus), the net-winged cicada (Flatypedia 
areolata), the mountain-ash louse { Pemphigus fraa^mi-dipetalm), the red scale 
iClirysomphalus aunmtii), the purple scale, the greedy scale (A. aamellm), the 
omnivorous looper {Sabulodes caher&ta), and iarvjB of a pyralid moth. 

Brief notes on some of the principal insects attacking the olive trees in other 
States and foreign countries are also included. ' 

Important pecan insects and their control, J. E. Gill {U. S. Dept. Agr., 
Farmers' Bui. 8.§S (1917), pp. 48, figs. 58 ). — ^This contribution from the Bureau 
of Entomology reports the results of studies of the more important pecan 
insects, the damage caused by which amounts to hundreds of thousands of 
dollars aiinually. The insects considered in detail are the pecan nut case 
bearer (Acrobasis hebescella) , the pecan sliuckworm (Laspegresia cargan-u), 
and the pecan -weevil (Balanbuis carym), which injure the nuts; the pecan 
leaf -case bearer (A. nehuJella), the pecan cigar-case bearer (Ooleopliora cargm- 
folieMa), the pecan bud moth (Proteopteryx boIlmKi), the fall webwonn, the 
walnut caterpillar (Datana integerrima), the hickory phylloxera (Phylloxera 
catymcmilis), and the little hickory aphid (Monellia caryella), -which injure 
the foliage and shoots; white ants or termites (Leucotermes fiavipes), the oak 
or- MckoxT cossid (Cossula imgnifica), the fiat-headed apple-tree borer, the 
red-shouldered shot hole borer (ISmoxylon] Xylohiops basUaris), the belted 
cMon (CMon .cinctm), the hickory twig girdler (Qncideres dngulatus), the 
oak prunei-' (ElapMdion villosum), and scale insects, which injure the tr-unk 
and branches. 

[Insect enemies of the coconut palm in Netherlands Indies and their con- 
trol], P. E. Keughekius (Teysmunnia, 27 (1917), No. 11-12^ pp. 579-642, pis. 
8 }„ — A summary of Inf ormation on the more important coconut insects. ' 
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Studies in greenlioiise fumigation with hydrocyanic acid.^ — Temperature 
and moisture as factors influencing the injury of plants during fumiga- 
tion, W. :aiooEE (Rpt State Ent Minn,, 16 (1915-16), pp, 93-108, figs, 6),— The 
studies here reported are summarized as follows: 

“ Hydrocyanic acid may enter a plant either through the stomata or directly 
through the cuticle. The amount of hydrocyanic acid which will enter the 
cuticle of the plant depends upon the thickness and the degree to which it has 
been cutinized. 

“ Moisture on the leaves aids the gas to penetrate, but is not so important a 
factor w'here the house contains only plants with thick, heavy cuticles. Mois- 
ture may be present on the leaves from sprinkling the plants or from exudation 
of water from the w-ater pores. High relative humidity at the time of fumiga- 
tion aids the penetration of the gas through the cuticle, thus favoring injury. 
High relative humidity after fumigation tending to prevent evaporation of 
hydrocyanic acid in the cuticle of the plant tends to increase injury to the 
plants. Low temperatures at the time of fumigation and after act in a similar 
manner to a high relative humidity. High temperature by increasing evapora- 
tion produces results similar to a low relative humidity. Both high relative 
humidity and low temperature have less influence on plants with thick, waxy 
leaves.” 

Hotes on American Tingidse with descriptions of new species, H. Osbobn 
and C. J. Deake (0?tio Jour, ScL, 17 (1917), No. 8, pp. 295-307, figs. 2). — This 
paper presents notes on 83 species, of which 10 species and 1 variety are de- 
scribed as new. Information on the food plants of many of the species is 
included. 

The sugar cane froghopper in Grrenada, J. C. Hutson (Agr, Neios [Bar- 
badosl, 16 (1917), No. S8$, p. 8^).— Investigations made by 0. B. Williams in 
December, 1916, show that Tomaspis saceliarina has been established in Grenada 
for many years. Actual damage to canes was reported from two estates, on 
one of which the injury wms fairly severe. 

The cofamoii mealy bug and its control in California, B. S. Woglum and 
X D. Neuxs (U. 8. Dept. Agr., Farmers^ Bui. 862 (1917), pp. 16, figs, 4). — Con- 
trol measures for the citrus mealy bug, which continues to spread in California, 
are discussed under the headings of fumigation, spraying, and control by natural 
enemies. The sphere of usefulness of each and the way in which they may be 
combined to secure complete control are pointed out. 

The banding of trees with a mixture consisting of sulphur and a sticky 
material to keep the Argentine and other ants off the trees forms an important 
part in its control. ^ Where insect enemies are few or absent, or where the 
mealy bugs are themselves heavily parasitized, the trees should be sprayed or 
fumigated and colonies of effective enemies introduced. 

The black fly and methods of controlling it (Agriculture ICuba), 1 (1917), 
No. 5, pp, 43-49, figs. S ). — This is an account of Aleuromntlms icogkimi, dis- 
covered In Cuba in August, 1915, as previously noted (E. S. K., 35, p. o52), and 
measures of suppression now under way. The pest has been recently found in 
various gardens at Veclado, Havana. 

Chennes attacking fir trees, N. A. KholodkovskiI (Khermesy TrediO,slhcMe 
Khmmfm Depev^mm, Feirograd: Qlav, TJprav. Zemleustr. i Ze-mled., 1915, pp. 
91, pl«, 7, figs, 6). — ^Tlie author deals at length with the chermes occurring on 
fir trees, 11 species being considered. 

Some notes on the mealy plum aphid, Hyalopterus pruni, P. 0, Wixlcocks^ 
(Bttl. Soe. Ent Eggpte, B (1916), Wo. 2, pp. $3-37; ahs. in Mev. Appl Ent, Ber, 
A, 5 (1517), Wo, 5, p, 188). — This aphid, which is said to be prevalent in Egypt 
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in the spring on apricot and peach trees, is widely distributed in Europe and 
North America. Its habits in Egypt are the same as in America. 

Aphis sprays, T, O. Mobeison {{Bieji.] Rpt. Dept Agr. WmK, 2 (1915-16), 
pp. 93, H ). — ^Tests of_a number of insecticides for the control of aphids led to 
the conclusion that tobacco sprays are the most effectlre. Experiments carried 
on with a view to lowering the cost of such applications have led to the con- 
clusion that the effectiveness of blackleaf 40 is greatly increased by the addi- 
tion of lime.- 

Notes on Pedictiliis humamis Cvestimenti) and P. capitis, A. Bacot (Brit. 
Med. Jour,, Ko. 2S92 (1916), pp. 788, 789), — ^These observations, which are sub- 
stantially noted from another source (B. S. R., S7, p. 850), deal with the habits, 
length of life, and Incubation of eggs of the body and head lice. 

Tobacco liomworin insecticide: Recommendations for use of powdered 
arsenate of lead in dark-tobacco district, A. C. Mobgan (U. S. Dept. Agr., 
Farmers'^ Bui. SS7 (1917), pp. 10). — This supersedes Fanners’ Bulletin 595 
(E. S, R., 31, p. 454). It gives additional recommendations for the use of 
powdered arsenate of lead in the control of the tobacco hornworm, based upon 
the results secured by agents of the Bureau of Entomology’ working In coopera- 
tion with tobacco growers in Kentucky and Tennessee. The use of cllplumbic 
arsenate of lead, guaranteed to contain at least 30 per cent of arsenic oxid, of 
which not more than i per cent is free or water soluble, is strongly recom- 
mended. 

The fall army worm (Laphygma frugiperda) in its relation to cranberry 
bogs, H. B, ScAMMELL (Ftoc. Ajyier. Cranberra Groiom’ Assoc., 47 (1917), pp. 
11-13). — A brief account of the attack of the cranberry in New Jersey by this 
army worm. 

[Gipsy and brown-tail moth work in Massachusetts], F. W. Rane 
Rpt. State Forester Mass., 12 (1915), pp. 81-85). — Brief statements of the 
work with parasites of the gipsy and brown-tail moths carried on by the U. S. 
Department of Agriculture in cooperation with the State of Massachusetts are 
given by L. 0. Howard (pp, 81, 82) and A. P. Burgess (pp. S2-S4). 

The invasion of cranberry bogs by the gipsy moth was the most serious new 
development in connection with work with this pest. 

New microbe parasites of the caterpillar of the gipsy moth, A. Paillot 
(Compt. Rend. Acad. Set IParisJ, 164 (1917). No. 13, pp. 525-527). — The author 
has isolated three bacterial forms that attack the gipsy moth. These are (1) 
a eoccobacillus identified provisionally as that described in 1913 by Picard 
and Blanc under the name Bacillus lymantriw (E. S. R., 30, p. 54) ; (2) a 
gram-positive dlplococcus which differs from that found in the cockchafer and 
to which the author gives the name Diplococcus lymantriw; and (3) a gram- 
positive bacillus to which is given the provisional name Bacillus lipam. The 
mortality resulting from B. lymantriw is very low, and D. lymantriw is only 
mildly pathogenic, while B. Uparis is more pathogenic than is D. lyynantriw. 

Measures employed in controlling the grapevine worm in Vaudois vine- 
yards in 1916, H. Faes (Traitements EffectuAs dans le Yignoble Yaudois en 
1916 Gontre le Ver de la Vigne (Cochylis). Lausanne: Sta. Yit Lattsame, 1917, 
pp. 23, figs. 4). — ^This is a report of control work with the cocliylis moth. 

[Automeris Janus attacking cacao trees] (Dept Agr. Trinidad and Tobago, 
But 16 (1917), No. 1, pp. 21-23, pi. 1), — A brief note on A. janus is given by 
N. Lamont and a note on its parasite by F. W. Hricli. This moth is' found 
commonly in Trinidad on cacao trees and bois Immortel iErytJirm& mibrosu 
and M. vehitina). That it is not a source of greater injury Is said to be ■ due 
to the presence of a tachinid parasite (WilUstonia esuriem}* 
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Tile olfactory organs of Lepidoptera, H. E. McInboo (Jour. Morph,, 29 
(1917), Ko. 1, pp. $S-o4, 19). 

A ciassificatioii of tlae Bepidoptera based on characters of the pupa, Edisia 
Mosheb (Bui III State Lah. Nat. Mist, 12 {1916), Art. 2, pp. IS-MO, pis. 9).— 
In this presentation of a classification of Lepidoptera, based on pupal char- 
acters, an attempt is made to throw some light on the relationships existing 
between the different groups. 

Anopheles ptmctipeniiis, — note on its ability to serve as a host for 
Plasmodium falciparum, M. B. Mitzmaxn (Ful). Sealth Epis. [17. S.}, S2 
{1911} , No. 27, pp. 1981-10S3 ). — ^Further experiments (E. S. E., 35, p. 361) 
have shown that A. pmietipauiis is easily infeetible with P. falciparum. One 
individual of a series of 16 mosquitoes and 13 individuals of a series of 36, fed 
a single time, were observed to become infected. Pour of S individuals of A. 
quadrtuiaeulatus used as controls developed infections. It is pointed out that 
the experimental determination of the role of A. punctipennis as a potential 
liost for the organisms of tertian (P. vivaaf) and subtertian or estivo-aiitumnal 
(P. malaria has been established by King (E. S. R., 35, p. 360). 

The present status of the common American anophelines with reference to 
their siiseeptibiiity to infection with the several species of malarial parasites is 
as follows: A. quadrimaeutatus may serve as a host for all three parasites of 
malaria. -4. punetipenriis and A. eruelans are susceptible to infection with 
F. iivax and P. falciparum."* 

A preliminary note on the r61e of blood in evolution in Culicldsa, S, K. 
Sex (Ifidian Jour. Med. Research, 4 {1917), No. 4» PP- 729-75S, figs. £). — The 
author considers the experiments thus far conducted to justify the conclusions 
that with Stegomgla scutellaris the deposition of eggs is possible without any 
meal of blood, tliat an initial meal of blood may sometimes suffice for as many 
a.s three batches of eggs, and that a single fertilization suffices for several 
batches of eggs. 

Chrysanthemum midge, A. B. Boubex {Amer. Florist, 48 (1917), No. 1513, 
pp. 1061, 1062, figs. S). — A brief account is given of Diarihronomifia fujpogwa, 
an imported European gal! fiy now thoroughly established in the United States, 
which is rapidly being distributed from State to State on infested chrysanthe- 
mum plants and cuttings. It has been known to occur in California for about 
15 years, although the first published record wms by Pelt from Sliehigan in 
April, 1915 (E. S. B., 36, p. 855). Since this time evidence of its infestation of 
chrysanthemums grown under glass has been obtained from Oregon, New Jer- 
sey, Connecticut, Indiana, Pennsylvania, and Ottawa, Canada. During 1917 a 
number of florists reported a total loss of their chrysanthemum stock. Even In 
the ease of a light infestation the foliage is ruined for commercial purposes, 
sod in a heavj^ infestation the growth of the plants Is completely arrested. 
Thus it Is Imperative in purchasing new- plants and cuttings to insist on plants 
free from the chrysanthemum midge. 

The house fiy and its control, L. Hasesxax {Ufiiv. Missouri^ Agr. E'Xt. Serv. 
Cire. iS (1917), pp. 11, figs. 4). — ^A popular summary. 

Screw vorms and other maggots affecting animals, P. C. Bishopp, J. D. 
Mitchele, and D. C. Pauman {U. S. Dept. Agr,, Farmers' Bui 8S7 (1917), pp. 
18t figs. 9). — brief descriptive account of several kinds of flies which infest 
w’ouiMls and deposit eggs on soiled wool on sheep and means for their control. 

The life of the adult screw worm fly is c*omparatively short, ranging from 2 
to 6 weeks, during which time it feeds upon various kinds of x^efuse and ' to 
some extent upon the nectar of flowers. The eggs are laid in batches from 1 to 
4 days apart, each mass containing from 40 to 250 eggs. A single female has 
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been observed to deposit as many as S batches of eggs, containing a total of 
1,228. In moist, warm weather they hatch in less than 3 hours after deposition. 
In living animals the larvse mature in from 4 to 5 clays. From 3 to 14 days are 
passed in the pupal stage. The entire life cycle is completed in from 1 to 4 
weeks, depending on the temperature and humidity. 

The complete destruction of all dead animals Is said to be the best metliocl 
of control. 

Other dies infesting wounds, including the sheep wool maggots, brief mention 
of which is made, are the black blowfly (Phormia regina), the gi-een bottle fly 
{Lucilia sericGta), and the gray flesh flies (Sarcophaga texana., 8. tuhemsa 
mrracenloidcs^ and 8. rohusta), 

A preliminary classification of Biptera, exclusive of Pupipara, based 
upon larval and pupal characters with keys to imagines in certain f aniiiiesy 
I, J, R. Malloch (BuL III State Lab. Nat. Hist., 12 (1917), Art. S, pp. 
VA-1S1~410, pis. SO, fig. 1 ). — ^This work w’as prepared in response to a demand 
for analytical keys to the immature stages of Diptera. 

The Colorado potato beetle, T. O. Morrison {iBien.l Rpt. Dept. Agr. Wash., 

2 {1915-16), pp. lOO-lOS ). — ^The appearance of the Colorado potato beetle at 
Sunnyside, Wash., early in July, 1916, is recorded. A survey which was at 
once made demonstrated the presence of this pest in 14 patches, and eradica- 
tion work by means of sprays and hand picking was immediately commenced. 

The white grubs injuring sugar cane in Porto Rico. — I, Life cycles of 
the May beetles or melolonthids, E. G. Smyth {Jour. Dept. Agr. P. IL, 1 
{1911), No. 2, pp. 47-92, pis. 8). — In this first part the author deals with the 
May beetles of the tribe Melolonthini, of which five species have been studied 
in Porto Rico, a reference to which has been noted (B. S. R., 36, p. 753). Ail 
five of these melolonthids are new to science, and four belonging to the genus 
Phyllopliaga are being described by the author under the names P. vandmei, 
P. portoricensis, P. guanicana, and P. dirt, as well as a single species belonging 
to the genus Phytalus under the name P. imnlaris. A discussion first given of 
the white-grub problem and of the white grubs of Porto Rico and elsewhere is 
followed by accounts of life-history work elsewhere, life cycles, enemies In 
Porto Rico, methods of rearing, etc. The life-history studies have shown that 
all four of these specie^ of Fhyilophaga and the single species of Phytalus 
require but a single year and sometimes less to undergo their life cycles. 

P. vandinei, the larva of which is the 'worst sugar-cane pest of the Island and 
perhaps one of the three most injurious sugar-cane white grubs in the world, 
is restricted to the western third of the island, having been recorded only as 
far east as Manat! on the north coast and at Penuelas on the south. It has 
reached such great abundance in this territory, particularly in the Gufinlca 
district, as to have caused whole fields of cane to fall and begin to sour in a 
week’s time after damage first became evident. It has made the growing of 
ratoon cane in the Giidnica and San Germfln districts impossible, and in addition 
to the cost of replanting for each crop has necessitated the continued hiring 
of boys to collect the grubs and beetles at a cost of hundreds of dollars in a 
single season. It is stated that there are cases on record where over 50 grubs 
of this species have been spaded out from under a single stool of cane, and it 
is not an uncommon occurrence to dig out 20 or more grubs from one cane 
stool. Due to its great abundance in the heart of the worst-infested district 
where the laboratory is located, a large proportion of the studies were made of 
this species, the details of w’hich are presented. 

The eggs are deposited among roots in the soil ' in, small globular ' pits : or 
cavities, one egg being deposited in each pit The average incubation period 
'for 1,089 eggs was 14 days, the maximum 17 days in March and the minimum 
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10 days in September. Tlie average period required for tbe development of 
the larva was 267 days, the maximum 356 clays and the minimum 179 clays, 
during which time S molts were passed. The prepupai stage was found to vary 
from 4 to 7 days and the average duration of the pupal stage was 21.5, the 
maximum being 26 and the minimum 17 days. The average normai egg-to~ 
adult period based upon 14 complete records of single Individuals was 306 days, 
the maximum 395 days and the minimum 212 days. 

The adults differ from many species of the genus in that they are very 
general feeders, there being few plants that they will not touch. Experi- 
ments have shown that ordinarily the adults are only attracted to light during 
tlieir flight and before they have settled on foliage to feed, i. e., from 4 to 7.30 
p. 111 . In order to have any practical efficiency in attracting the adults of 
this species the lights must be placed close to the ground and started imme- 
diately at dusk, while the beetles are flying. 

Mention Is made of three species of birds that are important enemies of 
white gi’Ubs in Porto Kico and of a predacious wireworm {Fyroplionis lumi- 
msiiB), Their parasites include six scoliids {EUb sexcincta, E. (vantJimotus, 
Campsomeris dorsata, 0. trlfaciata, C, pyrura^ and ScoUa atrata), and two 
tachinids iCrypiomeigenia mirifaeies and Eutrixoides jonesii). The eggs are 
attacked by mites and nematodes. 

A bibliography of 36 titles is included. 

White grub investigation. — A brief report of progress, A. Gibson {Agr, 
Gaz, Gamda, 4 it917), No. 7, pp. 554-^56, figs. 2). — A brief statement of prog- 
ress in the work on white grubs. 

Existence of many varieties and races of coecobacilli in the natural septi- 
cemias of the cockchafer, A. Faixlot (Compt. Rend. Acad. Set IParisJ, 16S 
(WIO), No, 19^ pp. 55i~534). — ^The author recognizes four types of Bactllns 
melotontim, one representing the variety to which he gives the name B. melo- 
lonthcB UquefacienSf and the other three, the variety B. Pielotontliw nonUque- 
faeims. Studies of a ■bacterial disease of the cockchafer in this country by 
Northrup have been noted (E. S, R.. 32, p. 61). 

27ew microbe parasites of the cockchafer, A. Paillot {Oompt, Rend. Acad. 
Bd, IFaris^f 16B (191$) ^ No. 24, pp. 772-774; abs. in Jour. Roy. Micros, 8oe,^ 
No. 2 (1917), p. 2J}9). — ^While the septicemia caused by coccobaeilli appear to 
be the principal cause of the natural mortality in cockchafers, It is not always 
possible to obtain pure cultures of the causative coccobacnius from the blood of 
affected individuals. In fact, in some 30 per cent of the eases a secondary 
infection accompanies the coccobaciliemia. Three different associated diseases 
have been studied and all found in cockchafers from the Plateau of Sathonay. 
They are due (1) to Bacillus nielolonthw iionliquefaelens p and a gram-positive 
diplococcus iBiptoeocais melolontlim) ; (2) to B, melolonthm liquefaciens and 
a gram-positive diplobacillus {Dtplohadllus melolontJm) ; and (3) to the same 
coccobacillus and a large sponilating bacillus, described as new under the 
name Bacillus JiopIosternuSj which takes Granfs stain poorly. B. lioplosternns 
is very pathogenic for the cockchafer and the caterpillar of Vanessa urticm, but 
does not kill the caterpillar of the gipsy moth regularly even after many 
passages. 

The coccobaeilli of the cockchafer. — Their pathogenic action on some 
nxacroIepidopteroTis caterpillars, A. Paillot (Compt, Rend. Soc. Biot {Paris U 
n (im). No. 29, pp. im, llOS; abs, in Rev, Appl. Ent., Ber. A, S (1917), No. 
S, p, 154). — This relates to the investigations above noted. 

ITew microbe parasites of the cockchafer,— Pathogenic action on the 
caterpillars of Vanessa tirticos and Lymantria dispar, and the silk-worm, 
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A. PAnxoT (Vmnpt Rend, Soc, Biol, IPaHsJ, 80 (1917)^ No, 2, pp. 50-58), — 
This reports upon further studies of the coccobacilli as above noted. 

Coconut beetle in Samoa (Trop, Apr, ICeylon], 48 (1917), Wo. 4, pp, 219- 
225 ). — This gives a report of a commission of inqulr^^ concerning the coconut 
beetie (Oryctes nasicornis), appointed in July, 1916, by the administrator of 
Samoa. 

The sugar cane wire worm in Yiji (Simodactylns cinnamonens), E. Vek'CH 
(£7o?o^i. Sugar Refin. Co. IFijiJ Agr. Rpt. 1 {1910), pp. IS, pL 1). — A report of 
investigations of this pest in Fiji, where it is very destructive to sugar cane sets 
through eating the eyes, roots, and butts. 

Canadian bark beetles. — I, Bescriptions of new species, J. M. Swaine 
{Canada Dept Agr., Enf. Branch Bui. 14 {1917), pp. 32). — Thirtj^-nine species 
of Canadian bark beetles, here described as new, represent 14 genera of wliicli 
two, namely, Pseudocryphalus and Pseudohylesinus, are new. 

The strawberry weevil in Minnesota, Anthonomus signatus, S. Maecovitch 
( i?pt State Ent. Minn,. 16 (1915-16), pp, 109-134, figs. 4). — This report of in- 
vestigations, commenced in 1914, is summarized by the author as follows : 

** In Minnesota the adult weevils make their appearance the latter part of 
April or early in May, feeding on the underside of the leaves until the pollen is 
mature. The buds are first cut as soon as the first blossom shows and the fruit 
pedicels are about 2 in. high. Fields with from 40 to 95 per cent of the buds 
cut w’ere not uncommon. The new brood emerges soon after picking, eating 
small holes on the underside of leaves. Hibernation began t!ie latter part of 
August in 1915, among the dead leaves in the strawberry patch. The weevils 
pass the winter in the strawberry beds and not in the woods, at least in Bllnne- 
sota. Old beds are more severely infested than younger ones. The natural 
enemies reared w'ere five species of chalcids and one cecldomyid. The indications 
are that the w^eevils are not able to emerge w’hen plowed under or covered 
with soil during cultivation. 

Since the weevils hibernate within the fields, tlie one-crop system will pre- 
vent severe injury. Badly infested fields should be plowed under immediately 
after the berries are picked. Where the two-crop system is practiced the beds 
should be burned over and thoroughly cultivated. Old, neglected patches should 
not be tolerated. The weevil will probably not be serious on the Everbearing 
strawberry. Covering the beds with muslin or spraying with poisonous arseni- 
eals was not satisfactory.” 

A 4-page bibliography is included. 

Alfalfa weevil quarantine conference, held at Salt Take City, April 20 
and 21, 1916 (Bien. Rpt. State Hort. Com. Utah, 1915-16, pp. m-158),—A 
report of the conference, at which representatives from Montana, California, 
Colorado, Wyoming, Arizona, Idaho, and Utah were present. 

Pineapple weevil in Above Bocks {Jour. Jamaica Ag}', Soc., 20 {1916}, 

9, pp. 361, 362; Haioan. Forester atid Agr., 14 (1917), Wo, 1, pp. 20, 21). — This 
Is a report of a second visit to the district where pineapples are badly attacked 
by a large black weevil (Metamasius ritchiei), accounts of which have been 
previously noted (E. S, B., 3T, p. 162), 

pear blossom weevil (Anthonomus pedicularius) in Bessarabia, S. A., 
MoKBZHETSKii (MoKKZECKi) {Grus}iepgi Tsv€eto%^d (Anthonomus pedicularims) 
V BessarahU. Kishenef: Salgir. Opytn. Plod. Sta., 1916, pp. 8, figs. 4; 

Rev. Appt Ent., Ser. A, 5 (1917), No. 4 ^ P* 158). — ^The larva of this weevil 
causes great damage to the pear in Bessarabia by devouring the lower part of 
both the flower and leaf buds. 
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Banana borer, F, Watts {Jour. Jamaica Agr, Soc.^ 21 (1917), Wo. 6, pp. 169- 
173).’ — A memoranduia of information on this weevil borer (Cosmopolites 
sordkla). See also a previous note (E. S. B., 37, p. 161). 

Sixteentli anniial report of the Illinois State Beekeepers-’ Association, 
compiled by J. A. Stone (Amt. Rpt III, Bee-Keepers^ Assoc.^ 16 (1916), pp. 176$ 
pt 1, figs. 20). — This includes the proceedings of the twenty-sixth annual ses- 
sion of the Illinois State Beekeepers’ Association, held at Springfield, IlL, in 
November, 1916, and of the nineteenth annual convention of the Chicago-North- 
western Beekeepers’ Association, held at Chicago in December, 1916. A paper 
on Extension Work in Beekeeping, by E. F. Phillips (pp. 121-126), is included. 

First lessons in beekeeping, C. P. Dadant {Samilton, III,: Amen Bee Jour,, 
1917, pp. [iS] -4-167, figs. 178). — This is an entirely rewritten edition of a work 
published in 1911. 

A thousand answers to beekeeping questions, C. C. Miller, compiled by 
M. €t. Dadant {Hamilton, III.: Amer, Bee Jour., 1917, pp. 276, pi. 1, figs. 25 ). — 
This is a compilation in alphabetical order of questions culled from many 
thousands ansiverecl by the author during a period of 22 years in the columns 
of the American Bee Journal. 

Are bees responsible for most fire blight epidemics? A. C. Buesill (Idaho 
Money Prod. Assoc. Ami. Gonv., 6 (1917), pp. 29-67). — This address, delivered 
at Twill Palls, Idaho, in January, 1917, deals with the history of bees and 
fire blight in the UiAted States (pp. 81-33) ; number of visits per day or per 
fiow^er V. number of days of pome bloom-percentage of honey-bees present (pp, 
33-46) ; causes and cases of blight on blossomless trees (pp. 46-50) ; relations 
of Insects other than bees to the spread of blight (pp. 50-59) ; and the control 
of blight (pp. 60, 61) ; relation of bees to its spread and control (pp. 61-63) ; 
and the bearing of these facts for Idaho and the future (pp. 63, 64). A bibli- 
ography of 62 titles is appended. 

The hoxmet in Fiji (Polistes hebrseus), B. Yeitch (Colon. Sugar Refin. Co. 
IFiji], Agr. Rpt. 2 (1917), pp. 16, pi. 1). — This wmsp, though generally con- 
sidered an unmitigated nuisance, has been found to be beneficial in some 
distidcts, due to its predacious habits. 

The turnip sawfly (Athalia flacca), B. W. Jack (Rhodesm Agr. Jour., 14 
(1^17), No. 2, pp. 206-2J2, pis. 2). — A summarized account of this pest, which 
IS one of the most important enemies of cruciferous crops in Rhodesia. 

laboratory rearing of and temperature esperiments with the egg para- 
sites, Tricliogramma samblidis and T. fasciatuin, S. A. Mokbzhetskii 
(Mokbzecki) (0 Laborafarnom Razvedenii lAUsewdov TricJiogramma sem- 
Wiis i T. fasciatmn i Temperaturnye Opijty Nad Ninii. Simferopol: Salgir. 
Optitn. Plod. Sta., 1916, pp. IS, figs. 4; abs. in Rev. Appl. E-nt., Ser. A, 5 (1917), 
No. 4f PP- 155, 156). — Experiments conducted indicate that it is practical to 
rear these parasites artificially in any numbers and to keep them for many 
months, though further experiments are required to demonstrate how far they 
can be utilized for the practical control of the codling moth. 

Descriptions of thirty-one new species of Hymenoptera, S. A. Bohwbk 
(Pme. 7J. S. Nat. Mus., 5S (1917), pp. 151-176). — Many of the 31 species here 
described as new, representing the siiperfamiiles Tenthredinoidea, Ichiieumo- 
noldea, Serphoidea, Chalcldoidea, and Sphecoidea, are of economic importance 
as parasites of forest insects. Among these are Pristaulacus strangaliw, a para- 
site of Strangalia Inieicornis in Carpinus caroUniana at Charter Oak, Pa.; 
Odmtomenis strangaliw, parasitic on luteicarnis breeding in grape at Balls- 
ton, "Fa. ; Pgraemon conocola, parasitic on Pinipestis sp., living in the cones of 
Pi»w coulteri, and probably a parasite of Evetria taHfoIieUa in cones of Pseu- 
dotsuga taxifolm, at Oolestin, Oreg., and Julian, Oal. ; Angitia Uneavora, para- 
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sitic on tineid moths Infesting the fruit body of PrAyponis drijophilus at Mistle- 
toe, Oreg. ; Meleborm laspeyreslce, parasitic on Lmpeyresm toruta living in 
cones of Pinm prjnderosa at Talent, Greg.; Pliadroctonus argyrestMm, parasitic 
on a species of Argyrestliia living on Lihoccdrus decurrents at Ashland, Oreg. ; 
Biospilus neoclyti, a parasite of Neoclyttis caprw breeding in Quercus gamdelU 
collected in Xortli Glieyemie Canon, Colorado; Phaiiercfoma eryiJirocephala, a 
parasite of L. toruta in the cones of P. ponderosa at G1 enwoofl Springs, Colo. ; 
and Odfjutobraeon wmeovorus, parasitic on Oeme rigida at Apalachicola^ Pin., 
and Morgan City, La. 

Descriptions of some new parasitic Hymenoptera, A. B, Gaha??' {Proe, 
U. 8, Kat, Mus., oS {W17), pp. 195-217 ). — This paper contains descriptions of 
two genera, 25 species, and one variety new to science, of which each species 
is described from reared material, thus connecting it with a definite host record. 
The species thus described are Epliedrus nitidus from the cabbage aphis at 
New Brunswick, N. J. ; Mierobracon samuHoidca fi’om tlie peach borer at College 
Park, Md. ; ^licrogasfer cpagoges from Bpagofw sidfureana at Nashville, Terra.; 
Apanteles diacrisiw from Diaertsia virglnlea, Washington, D. C. ; Ohelonus 
pfifliorimaece from the potato tuber worm at Kocky Ford, Colo.; PtnincrotOijia 
frmiklini from the cranberry fruit worm at E:ist Wareham, I^dass. : Oplus pego- 
myke from Pegomyia rieina at Gxnard, CaL ; 0. coriaeeus from Ceradontlni 
dorsalis at Greenwond, Miss.; O. otlosiis from Agromyza 2 '^^e^er'icornis at Browns- 
ville, Tex.; Neopius earlnaiiceps n. g. and n. s.p.. reared from an Agromyza mine 
in Hordeum at Vvlmbledon. N. Dak. ; Rogas perpleims from Feridroma margu- 
riiosa at Tempe, Ariz. ; i2. poUtivcps from P. incivis at Nashville, Tean, ; P. 
rufocowalis from Autographa hrassicir and P, niargaritosa at Eocky Ford, Colo,; 
Nepiera bencvola fnscifejno-ra from the potato tuber worm at Pasadena, CaL ; 
Liodontomerus secundus and L. insuet us from the clover seed chalcid at 
Caldwell, Idaho, and Tempo. Ariz., respectively; Bystellogaster ovivora n. g. 
and n. sp., from Blatta onentalis at Urbana, 111.; Ptero^nalus hemileucm from 
Eemileuca oUvim at Max^vell, N. Mex. ; Eupteronmlus tachinm reared from the 
piiparium of a taehinid parasite of Leucania miipumtat probably Archytes 
unalis, at Nashville, Tenn., and from L. unipuncta at Guelph, Canada; Eutelus 
bruchophagi reared from the clover seed chalcid fly at Nephi, Ftah; Clirym- 
clianis mallocM fx'om Agromyza felti at Parker, 111.; Derostenus pallipes from 
Phytomyza aqnilegiw at College Park, Md. ; Tetra-stielius ainsliei from JiorcfeL 
lislena sp., at Elk Polut, S. Dak.; T. dolosiis from Euplectriis pJatyhypenw a ml 
E. comsiocki at Tallulah, La. ; Xotanisomorpha nieromyzw from Meromyza 
amencam at La Fayette, Ind. ; and Polymecus laslopterm from Lasiopiera sp., 
at Elk Point, S. Dak. 

Infection tests of a fungus parasite of insects, Metarrliizlnm anisopliiBy 
A. A. L. Kittgees {Dept. Landh., Eijv en Ha^idel [D-uteJi East Indies], Medal. 
Lab. Flantenziekten, No. 25 {1916), pp. fl).— The details of infection experi- 
ments with the green muscardine fungus on the larvse of Leueopholis rorida 
and Gyridcaniliacj'is nigricornis are reported, largely in tabular form. 

FOODS— HUMA¥ HDfllTIOH. 

Possibilities of food from fish, H. F. Tayloe {U. 8. Dept Com., Bm. Fish- 
eries Eeon. Giro. SO (1917), pp. 4)*— A brief summary. 

The carp: A valuable food resource (U. 8. Dept Com., Bur. Fisheries Pcoii. 
Circ. SI (1917), pp. 7, fig. ' 1).— This includes data on the nutritive value of 
carp and recipes for Its preparation. 

'Why 'and how to use salt and smoked fish.— Sixty-one ways of cooking 
them^ H. F. Moom (U. 8. Dept Com., Bur. Fisheries Scon. Circ. 29 (1917), 
pp. 8). — brief discussion and recipes. 
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TRe examination of cannied salmon for bacteria and tin^ L. D. Bijshnell 
and a A. A. Utt {Jotir. Indus, and Engin. Chem., 9 (1917), No. 1, pp. 678, 
679), — Forty “four samples from 26 concerns were examined and found to be 
sterile. Of the 20 samples analyzed for tin, all w’ere found to contain less than 
50 wliich is well below the tolerance of 300 mg. 

Nutrition investigations upon cottonseed meal, II, Anna B. Rioitabbson 
and Helen S. Geeen (Jotir. BW. Chem., SO (1917), No. 2, pp. 24S~'258, flgs^ M).-- 
A continiiatloD of work upon cottonseed meal as a food for human consumx)tlou 
(B. S. R„ 35, p. 469). 

It was found that with 50 per cent of cottonseed meal in the diet albino rats 
lived for from 400 to 565 days. With the addition of protein-free milk and 
milk fat the ration was sufficient for normal growth and reproduction to the 
third generation. This did not result with a 50 per cent cottonseed flour with 
a lack of protein-free milk and milk fat. In the former case, while there was 
no better growth, reproduction was increased and mortality lowered by the 
addition of 5 per cent of casein. When additional mineral matter was sup- 
plied, conditions in the second generation seemed still better. 

No toxic effect was apparent from 45 to 50 per cent of cottonseed flour In 
the ration through four generations or during 565 days of the life of an indi- 
vidual. Petroleum ether extract of cotton seed in a well-balanced ration had 
a depressing effect on weight. Ethyl ether extract from petroleum-ether- 
extracted cotton seed and ethyl ether extract from Allison cottonseed flour 
showed no harmful effects. 

The possibility of typhoid infection through vegetables, 0. O. Melxck 
(Jour. Infect. Diseases, 21 (1917), No. 1, pp. 28--S8). — It was found that the 
longevity of BacUhis typhosus depends on the strain and the soil, varying from 
29 to 58 days. Under natural conditions radishes growm in contaminated soil 
ivere infected after periods of 2S, 35, and 37 days, and lettuce after 21 days. No 
evidence was found that the organisms entered the interior of the plants, but 
organisms attached to the surfaces were not removed by ordinary washing. 

Fresh fruits and vegetables as conservers of other staple foods, Carolinb: 
L. Hunt ( U . Bept. Agr., Farmers^ Bui . 871 (1917), pp. 11). — The place of 
fruits and vegetables in the diet in general is discussed, and specific directions 
given for the use of green peas and beans in place of meat, potatoes in place 
of cereals, and fruit to save sugar, A model menu and viirlous recipes are 
included. 

Microscopical studies on tomato products, B. J. Howard and C. II. Stexu'I- 
ENsoN (U, 8. Dept. Ayr. But 581 (1917), pp. 21/, figs. 5). — Microanalyses of a 
considerable number of tomato products indicated that such proclueis when 
made from stock judged acceptable by visual inspection, do not show high 
counts of microo]*ganlsras. High counts indicate that the stock was in bad 
condition or handled in an insanitary manner. Pulp stored in barrels gave 
high, counts. 

The field work done indicates that stock should not contain over 1 per cent 
of decayed material and have a spore count of less than 20. A bacterial count 
of 15,000,000 indicates little as to the amount of decay, hut beyond this point 
up to 20 per cent of rot each 20,000,000 means an increase of about 1 per cent 
of rot. High counts in tomato pastes and sauces indicate bad stock, or Insani- 
tary handling. 

The method used for the microanalysis of tomato products is included. 

Maine packed blueberries, corn, and sardines, C, I). Woods and A. M. <1. 
.SoiTij; (Maine 8ta. Off. Insp., 8S (1917), pp. S7-52). — This includes, , among 
otlier .data, tables giving the amount of water in different brands of canned 
blueberries and corn and the condition of canned sardines. 
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Food plants and textiles of ancient America, W. E. S afford (Proc, 2. Pan 
Amer, 8ci. Cong,, 1915-16, vol i, pp. 146-159, pi i, figs, 4 )- — The paper gives 
an account of the principal food and textile plants of the Americas and their 
tise by the prehistoric inhabitants. It includes, among other plants, maize, 
beans, peanuts and other legumes, squashes, pumphins, various roots and 
tubers, coca, chocolate, tea, and cotton. 

[Food and its conservation in Horth Dakota], E. F. Ladd and, Alma K. 
Johnson (North Dakota Sta. Spec, Bui, 4 11911}, No. 15, pp. 319S94 )* — This 
number contains analyses of various food and drug products together with a 
discussion of war bread and various other food conservation topics. 

Ten lessons on food conservation (Washington: U. S. Food Admin., 1911, 
pp. SJf ). — There is included, along with suggestions on conservation, a lesson 
on the fundamentals of an adequate diet and the practical application of the 
facts of nutrition. 

The eat-less-meat hook. — (War ration housekeeping), Mrs. 0. S. Peel 
(London and New York: John Lane Go., 1911, pp. 201). — ^War ration house- 
keeping in England is discussed, including a popular summary of food values 
and menus. A large part of the book is taken up with recipes using little meat. 

Bibliography of school lunches, compiled by Lucy Condell (17. S. Bur. 
Ed. Cite., 1911, pp. 25). — Some 150 titles are included. 

The effect on human milk production of diets containing various forms 
and quantities of protein, B. R. Hoobler (Amcr. Jour. Diseases Children, 14 
(1911), No. 2, pp. 105-112). — The author concludes that a nutritive ratio of 1 
part digestible protein to 6 parts digestible fat and carbohydrate seems best 
adapted to the needs of nursing mothers. Animal protein is deemed more suit- 
able than vegetable protein in supplying nitrogen and maintaining the nitrogen 
balance. The protein from nuts, when fed with other vegetable protein, is also 
adequate. 

** A diet composed exclusively of cereals, fruits, and vegetables does not sup- 
ply sufficient protein for elaborating milk protein and causes a severe drain 
on the tissues of mother. 

Of the various forms of animal protein, that which is derived from cow's 
milk seems particularly suitable for the production of human milk protein, as 
well as for the preservation of maternal tissues.” 

The effect of the emotions on the catalase content of the liver, W. E. and 
E. L. Burge (Apier. Jour. Physiol, 44 (1911), No. 1, pp. 15-19). — Experimental 
work on cats and dogs gives evidence that the fighting emotions and probably 
exercise increase greatly the catalase content of the liver. This catalase is 
given off to the blood add carried to the tissues, presumably to cause increased 
oxidation, 

ASIMAI PEOBUOTIOl-, 

Palm-kemel cake, C, Crowther (Jour. Bd. Agr. {London}, 25 (1916), No. 8, 
pp. 75-J-749). -^Studies by the University of Leeds are reported. 

On the question of palatability, reported by H. J. Hargraves, there was 
varying difficulty at first to get cattle eat palm-nut meal or cake, and a 
uniform difficulty with sheep. This w’as not found to he due to flavor or aroma, 
as usually believed, but to a grittiness present. Soaking or straining did not 
overcome the difficulty, but mixing with other feeds, as linseed cake, overcame 
the trouble in proportion to the admixture. The difficulty is deemed of no 
practical significance where the palm-kernel cake does not form over one-third/ 
or one-half of the total mixture. 

Keeping qualities, reported by W. Godden, showed that in the laboratory, 
and on the farm the palm-kernel cake compared favorably with six other 
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cakes. It showed no sign of detei'ioration not equally marked with the other 
cakes, except linseed cake and, possibly, soy cake, 

Bata on the digestibility of palm-kernel cake and extracted palm-keriiel meal 
and nil decorticated cottonseed cake are reported by H. B. Woodman, as ob- 
tained with two sheep. The differences of digestibility between the palm- 
kernel cake and meal were slight, but the palm-kernel meal may be regarded 
as worth 23 per cent more and the palm-kernel cake 35 per cent more than 
cottonseed cake. 

In a study of the influence of palm-kernel cake upon the yield and composi- 
tion of milk, reported by A. G. Ruston, five cows were fed on pasture. The 
results were variable. There was a gain in live weight of the animals while 
on cake, a favorable influence upon the production of milk fat, and a slight 
increase in the fat content of the milk. 

In a report of the influence upon the composition of the milk fat, made by 
H. Woodhoiise, the results of analyses are shown indicating the passage of 
some ingredient of the palm-kernel oil into the milk fat. This renders probable 
the conclusion that the effects upon the output can be attributed thereto. 

Feeding: stuffs of minor importance, F. W. Woll (CaUfornia Sta, Virc, 167 
(1917), pp. 7). — The object of this circular is to describe briefly some materials 
which, while not generally used, may be employed as feeding stuffs, because of 
the scarcity and high prices prevailing for hay and other common feeding 
stuffs. The following are discussed: Cereal straw, rice straw, legume straw, 
foxtail, Inclian-corn stalks, stalks of grain sorghums, cannery refuse, sugar- 
beet tops and leaves, cull potatoes, potato tops, orchard products, acorns, and 
spineless cactus. 

Utilisation of farm wastes in feeding live stock, S. H. Ray (U. 8, Dept. 
Apr,, Farmers' Bui. S7S (1917), pp. 12 ). — The need of a more efllcient use o:f 
straw, corn stover, and cottonseed meal is pointed out, and rations containing 
these products are listed for cattle, sheep, and horses. 

Animal industry; The problems confronting it during and after the war, 
C. Pucci (Bol. Quind. Soc. Agr. liaL, 22 (1917), No. 7-8, pp. 172-182).’— A paper 
and discussion relating to the industry in Italy, A better utilization of fodders, 
by-products, etc., is advocated, and closer organization of those engaged in 
live-stock production is urged as a means of bettering present conditions and 
solwng the problems that will arise after the war. 

The sheep industry on the Minidoka reclamation project, E, P. Rink- 
HAET (U. B. Dept. Agr. Bui. 57S (1917), pp. 28, figs. 7 ). — This report treats 
briefly of the agricultural conditions on this reclamation project and in detail 
of the history and present status of the sheep industry, methods of sheep man- 
agement, and the future development of the industry. The suggestions made 
in this bulletin, %vhile based priraaxily on the results of observations on the 
Minidoka reclamation project, are deemed applicable to several other Irriga- 
tion projects in the northwestern United States having similar climatic and 
agricultural conditions. 

Ration experiments with swine, A. D. Faville (Wyoming Sta. Bui II 4 
(1917), pp. 8 ). — Fifteen pigs averaging 87 lbs. each were divided Into three 
lots and fed as follows : Lot 1, ground barley ; lot 2, ground barley and meat 
meal 9:1; and lot 3, ground rye. The grains were valued at $25 per ton, the 
meat meal at $55. The pigs were bought at $7 per hundredweight and sold 
for $9.40. They were fed in the experiment for 70 days. 

Lot 1 made an average daily gain of 1.46 lbs., requiring 4.13 lbs. of feed per 
pound of gain and costing 5.16 cts. Lot 2 gained 1.74 lbs. daily with 3.33' lbs. 
feed per pound of gain, costing 5.18 cts. Lot 3 gained 1.53 lbs. daily witli 3.4S 
lbs. feed per pound of gain, costing 4.35 cts. 
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During tlie first stx weeks tlie grains were mixed with water and fed imme- 
diately, while for the last four weeks they were soaked from one feeding to 
another. The soaking apparently increased the grain consumed and the gains 
made, but without materially changing the amount of feed per pound of gain. 

An analysis of the grains, which were grown locally, is appended. 

[Pasturing alfalfa, corn, and rape with hogs], D. Hansen (U. S. Dept, 
Affr,, Bur. Plant Imlus., Work Huntley Expt. Farm, 1916, pp. 10, 11, fig. i).— 
A continuation of work previously reported (E. S. R., 36, p. ITl) on a six-year 
rotation in which third-year alfalfa and corn were harvested by pigs. One lot 
of five pigs with an initial weight equivalent to 2,096 lbs. per acre, wms pas- 
tured from J^iay 1 to July 15, 1916 , and a second lot of eight pigs with a 
weight equivalent to 1,424 lbs. per acre \vas pastured from July 15 to Septem- 
ber 23, 1916. In addition the pigs were fed 2 lbs. of corn per day per 100 lbs. 
of live w^eight. 

During the two periods 758 lbs. of pork was produced. The corn consumed 
during the season amounted to 1,750 lbs. and the return from the alfalfa crop 
to $124.72 per acre. 

Four of the pigs used in the second period of the alfalfa-pasturing experi- 
ment were transferred to a corn plat September 23. In 20 days they gained 168 
lbs., with a net return of $47.04 per acre for the corn. 

On two corn plats rape was sown between the rows on August 1, but made 
little growth. Four pigs were put on these plats September 23, and in 88 
days they had cleaned up the plats. Gains w'ere made at the rate of 586 lbs. 
per acre, and returned 81 cts, per bushel for the corn. 

Swine management, G. M. Rommel and F. G. Ashbuook {XJ. S, Dept, Ayr., 
Farmers' Bui, S74 {1911), pp. 68, figs, 16), — This is a revision of Farmers’ 
Bulletin 205 (E. S. R., 16, p. 400). The industry is treated under the following 
heads : The merits of the hog, hog-growing sections of the United States, loca- 
tion of farm for hog raising, number of hogs for a farm, the foundation herd, 
feeding and management, sanitation in the hog lot, prevention of disease, treat- 
ment of disease, destruction of vermin, and intestinal worms. 

The present position and future prospects of swine breeding in Denmark, 
P. A. Mokkebekg {Tidsskr, Landokonomi, 1916, Nos, 5, pp. B33-B69; 6, pp, 

SS6; Dept. Agr, and Tech, Instr, Ireland Tmir,, 11 {1916), No. 1, pp. 40-56 ). — 
This article, based upon a lecture delivered before the Royal Danish Agri- 
cultural Society, describes the history, development, and future prospects of 
swine breeding in Denmark. 

The plan of organization and operation of breeding centers rs explained, and 
the method of testing the offspring of the stud animals in the breeding centers 
is outlined. An average of two pigs from each selected sow is sent annually 
to the experiment stations. From the performance of these pigs data are ob- 
tained as to age at which killing weight is reached, feed units required to 
produce a given weight, and. quality of the bacon. The results are made the 
basis of selection of stud animals, those being preferred whose descendants have 
shown the highest degree of thriftiness and growth energy, and have produced 
the best bacon. 

It is stated that this plan has been most valuable in improving both the 
Danish' and Yorkshire breeds of swine, the two bacon breeds of Denmark, 

Feeding horses, C. N. Aenett (Montana Sta. €irc. 65 (1911), pp. 7S-82 ). — 
A discussion of feeds and the feeding of horses, with special reference to Mon- 
tana conditions. 

Artificial insemination, E, H. Rilet {Montana Bta. Circ. $6 (1911), pp. 
61-66, fiffs, 7),— General directions are given for the artificial impregnation of^ 
mares. 
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On tlie life duration of tlie horse spermatozoon outside of the body;, 
S. SatO (Acto Scholae Med. Univ, Imp. Kioto, 1 (191$), No. 5, pp. 861-374; 
aM. in Jour. Hop, Mteros. Soo.i No. 4 (1917), p. S81).—Tl\e author has observed 
tlie duration of life of horse spermatozoa ia 1.1 NaCl solution (up to 10 hours, 
rarely 24), and in from 5.2 to 5.25 per cent deutrose solution (from 10 to 30 
hours, rarely 70). Suitable conditions are an alkalinity corresponding to 0.001 
per cent KOH, an osmotic pressure equal to 5.24 per cent dextrose, a tempera- 
ture of from 13 to 15° C., one atmospheric pressure, and a percentage of oxygen 
much less than that in air. 

Tlie numerical law of the regression of erectile organs, following castra- 
tion of adult G-allinacese, A, Pezaed (Compt. Rend. Aead. Sci. {Paris}, I 64 
(1917), No. 19, pp. 7S4-736, figs. 4). — In a study of the effect of postpuberal 
castration on the regression of erectile organs (combs, wattles, and ear lobes) 
in cocks, the author has measured the diminution of length of comb following 
castration of four birds. Three of these were completely castrated and the 
fourth was a capon in which the development of the comb was obtained by 
the injection of testicular extract and the regression of the organ was pro- 
duced by the cessation of the injections. It was found that the testicular 
hormone is necessary for the development and maintenance of erectile tissue. 
Furthermore, the action of this hormone must be constant* 

lloiiadectomy in relation to the secondary sexual characters of some do- 
mestic birds, H. D. Goodauj (Carnegie Inst. Washington Pul. 243 (1916), pp. 
S2, pis. 7, fig. 1; ahs. in Jour. Roy. 3Iicros. Soc., No, 1 (1917), pp. 10$, 107}.— 
Experiments were conducted with Kouen ducks, Brown Leghorn fowls, and 
cross-bred birds, observing the changes in plumage, etc., that follow gonadectomy. 

The plumage of the orchidotomized male was altered comparatively little. 
Some feathers grew somewhat longer, but otherwise they were the same as in 
the unaltered male. In contrast, the plumage changes of the ovariotomized 
female were extensive, in respect to shape, size, color, and color pattern. The 
plumage approximated that of the normal male. 

The capon’s comb and wattles remained of infantile type. In the castrated 
hens the comb became very large and malelike in some, while in others it re- 
mained. comparatively small. 

All the capons reported on had well-developed spurs. In all the castrated 
hens in which the male plumage also developed there were well-developed spurs, 
while in many of those in which the assumption of male plumage was partial or 
temporary the spurs started to grow* Apparently the dependence of the spurs 
upon the internal secretion is relatively slight The inhibition exerted In the 
female upon the development of the spurs is so slight that once development 
starts the hormone is not always able to check it. 

In the cases reported on, castration with one exception, has not inHuencecl the 
molt of the capon. On the other hand, castrated ducks lose the power of de- 
veloping the summer plumage. Castration is without influence on the color 
of the male duck’s mandible, but ovariotomy results in the disappearance of 
certain pigments from the mandible of the female. Completely castrated Indi- 
viduals of all kinds are on the whole negative in behavior as compared with 
normal adults. 

Male characters, such as spurs, large comb and wattles, and a “ neck ring ” in 
ducks, sometimes occur in otherwise normal females. Instances of the occur- 
rence of female characters in males, strictly comparable to those just referred 
to, are uncommon or wholly lacking. The only character of this sort' among 
capons is the brooding instinct Some femalelike characters in males are Juve- 
nile characters. Neither the assumption of male plumage by the female nor 
the development of the accessory reproductive organs need be considered evl- 
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deuce that the female is a suppi-essed hermaphrodite, because the secretion of 
the ovary clearly controls their development On the other hand, it is clearly 
proved that the female is a suppressed pseudoherinaphrodite. On the whole, 
the relation, between the gonads and the secondary sex characters appears to he 
specific and not general. 

The three most Important results are as follows: (1) If the ovary of a 
domestic bird be removed completely, many of the secondary sex characters of 
the male appear {and always of the male of the same race). Some individuals 
become nearly complete replicas of the male, others Imperfect imitations of the 
male. (2) If the testes be removed, the majority of the secondary sex char- 
acters of the male develop, though a few may remain in an infantile condition. 
(S) Castrated drakes lose the power of developing the summer plumage. 

Contribution to the history of the development of the exterior attributes 
of the male sex in female birds, O. Larchee {Rec. Med. Fdt, 91 (1916), No. 
11-12, pp. 113-189). — This is a historical summary of the literature pertaining 
to this subject, including an extensive bibliography. 

Some observations on the origin of melanin pigment in feather germs 
from the Plymouth Rock and Brown Leghorn fowls, R. M. Strong and 
Katherine Knowlton (Anat. Rec., 13 {1911), No. 2, pp. 97-lOS, figs. 6 ). — 
study wms made of the melanin pigment in feather germs pulled from the back, 
breast, neck, and wings of adult Plymouth Rock and Brown Legliorn male and 
female fowls. 

Examination of sections cut from these feather germs showed that melanin 
pigment granules occur occasionally in the so-called eylindep and inner-sheath 
cells. Further evidence was obtained that the melanin pigment of feathers 
is epidermal in origin. Melanophores were found in the dermal pulp at the 
proximal end of feather germs. Some of V ese pulp melanophores have proc- 
esses which are usually relatively short, but they do not appear to distribute 
pigment to other cells, and they have no part in the histogenesis of the feather 
or its pigment. 

Inter-periodic correlation in the egg production of the domestic fowl, J. A. 
Harris, A. F. Blakeslee, and W. F. Kirkpatrick (Froe. Nat. Acad. ScL, 3 
(1917), No. 9, pp. 565-569, figs. 2). — ^This investigation deals with the correla- 
tions between the egg production of various periods in White Leghorn fowls. 

The coefficients of correlation between the production of single months and 
the production of the remaining 11 months of the year range, in the cases 
observed, from 0.2D5 to 0,567 in the several months (November-October) of 
1913-14 and from 0.24 to 0,567 in lOl^-lo. For purposes of prediction the 
cori'elation coefficients may be thrown into the form of linear regression equa- 
tions, which have been found to give reasonably good fits to the empirical means 
for the annual egg records of birds laying various numbers of eggs in the indi- 
vidual months. The slope of the lines when plotted shows there is an increase 
of from 2.6 to 5 eggs in mean annual production associated with a variation 
of one egg in monthly record. Since in practical selection groups of birds 
differing by far more than a single egg may be recognized, the difference in 
annual production secured by selecting in any month may be of very practical 
importanee, amounting to from 30 to 60 eggs per year. 

Coefficients are also given showing the coi-relation between the annual total 
and the deviation of the monthly record from the value which it should have 
if variation in monthly iiroduction were directly proportional to variation in 
the annual pTOCluetion. Sets of correlations, 110 coefficients in all, have been 
worked out for the production of five of the individual months and the pro- 
duction of each of the other months of the contest year (November-October). 

40111®— 18— No. 2 6 
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Tiie montlis selected were November of tbe pullet year and tlie following October 
and the Inter wning months, January, April, and August. These 110 coefficients 
are without exception positive in sign. This indicates that if abnormally high 
laying at one period tends, as the result of nutritional or other, physiological 
factors, to result in abnormally low production during a subsequent period, 
the reduction Is not sufficient to outweigh the influence of the initial differentia- 
tion of the hiixls in their capacity for egg production suggested above. 

Two laws are evident in these intermensual correlations: (1) The correlation 
between the egg production of the individual months tends to become smaller 
as the ix-icords upon which the correlations are based become more widely sepa- 
rated in time. (2) There is a more intimate correlation between the egg i^roduc- 
tion of the autumn and winter months at the beginning and end of the contest 
year than between the egg production of these months and the productions of the 
intervening spring and summer months. 

The cycles a.nd rhythm of egg production, 0. T. Patterson (Jour. Amer. 
Assoc. Instr. md Iiivcst. Poultry JSush.y S (1916), Nos. 2, p. 16; 3, p. 20 ). — ^A 
discussion of the cycles and rhythm of egg production as a basis for selection 
of high egg producers. The term cycle is used by the author to mean the 
number of eggs the hen lays without missing a day. The rhythm of egg pro- 
duction means the recurrence of the cycle. In selection experiments with sev- 
eral hundred hens, in connection with the egg-laying competition at the Missouri 
Poultry Sta tiou, those having a cycle of 4 eggs or more during March averaged 
156 eggs in the year, and all which had a cycle of 2 eggs or less averaged 110 
eggs each. 

The hen^s annual vacation, G. M. Rommel (Jour, Heredity, 8 (1911), No. S, 
pp. 182-142, /i^s. 11 ), — The author discusses the natural causes of a scarcity 
of eggs in winter and suggests simple rules for increasing fall and winter egg 
production. Briefly those are (1) hatch chickens early — between March 1 
and April SO, (2) develop the pullets properly, and (3) furnish good quarters 
for the following winter. Feed liberally when laying begins. 

Fourth Irish egg-laying competition (Dept. Agr. and Tech. Instr. Ireland 
Jour., 17 No. 1, pp. 88-109 ). — A detailed account is given of the fourth 

Irish egg-laying contest held at the Munster Institute, Cork, from October 1, 
1915, to August 31, 1916. 

Fourth Irish egg-laying competition, 1915-16. — Supplementary report on 
the noncompeting pens, with some notes on the breeding of Rhode Island 
Beds for egg production, Miss L. Murphy (Dept. Agr. and Tech. Instr. Ire- 
land Jour., 17 {1911), No. 2, pp. 280-289 ). — A report is given of the perform- 
ance of tlie noncompeting pens in the egg-laying contest noted above, t(»gcther 
with some notes on the breeding of Rhode Island Reds for egg production. 

The breeding experiment was started in 1909 with 10 Rhode Island Red 
pullets which were mated to a male bird hatched from eggs imported from 
America. Th« average egg production of the 10 birds during tlieir pullet 
year was 129 eggs. In 1911, 10 of the best pullets that had been raised from 
the above inatlng w'ere mated to a male bird that was selected on the factor 
of vigor. These 10 pullets averaged 139 eggs each in their pullet, year. 
One of the pmllets laid over 200 eggs and made a high winter record. Her 
eggs were large, thick in shell, and of good color. From this hen and the 
above male 8 pullets were reared in 1912. These 8 pullets averaged 214,5 eggs 
each during their pullet year. From a half sister of the above hen mated with 
the same male S pullets were raised that averaged 221 eggs each for 12 months. 
These birds have become the foundation of a valuable line. 

In 'breeding for increased size of egg It was found that whenever a hen 
laying a first grade egg (2 oz. and upwards) wms mated to a male bird, the 
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son of a similar lien, the pullet offspring invariably laid eggs of first grade. 
Small eggs were not always coupled with heavy production. 

In grading up flocks at the Munster Institute all birds have been weeded out 
that failed to lay 30 eggs during the three winter months, and the best pens are 
made up of hens that have a winter egg record of 40 eggs. To learn the effect 
of mating the son of a good layer to a pen of birds with poor egg records a 
cockerel from a 200-egg hen was mated to 6 hens with an average record of 95 
eggs for 11 months. Twelve pulsets saved from this mating averaged 127 eggs 
each for 11 months. It is stated that for the specialist breeder accurate trap- 
nest records and the most vigorous culling are essentials to success. “The 
number of eggs laid during the winter period, the size of egg, the substance of 
the shell, the suitability of the eggs for hatching, the ease with which chickens 
can be reared, and the rate of growth of young birds have all to be taken into 
consideration. If the hen fails seriously in any one of these points, she is unfit 
for the breeding pen no matter what her egg record may be.’’ 

Pinal report on egg-laying competition, Queensland Agricultural College, 
April, 1916, to March, 1917 {Qvcetisland Agr, Jour., n. scr,, 7 (1917), No. 5, 
pp. 222-229). — A detailed account is given of the thirteenth egg-laying com- 
petition at the Queensland Agricultural College. 

In all, 438 birds were subjected to the year’s test, 318 in groups of six, while 
120 were tested individually. It is stated that group testing has to a great 
extent served its purpose, and that single-pen tests will be substituted for the 
group tests in the future as rapidly as funds become available for the recon- 
struction of yards and houses. 

Origin of the sex cords and definitive spermatogonia in the male cMch, 
0. H. Swift (Auier. Jour. Afiat., 20 (1916), No. 3, pp. 875-410, figs. 6; ah$. in 
Jour. Roy. Micros, ^oc., No. 1 (1917), p. 109 ). — The true sex cords or semi- 
niferous cords originate from the germinal epithelium during the sixth and 
seventh days of development, and are the result of localized activity of the 
epithelium. Nearly all the primordial germ cells present in the germinal epi- 
thelium are carried down into the seminiferous cords, but they play only a 
passive rOle, for at this time they show no evidences of cell division. The sex 
cords remain attached to the germinal epithelium for only a short time, and 
continue to grow, after foxmiation of the albuginea, as a result of division of 
the peritoneal cells. At the end of the seventh day of development the sex of 
the individual can be easily told, for in the male the gonads are of nearly equal 
size, while in the female the left gonad is much the larger. 

Cavities begin to appear in the network of seminiferous cords dining the 
twentieth day, arising by liquefaction of axial cells. At this date the sperma- 
togonia are found against the basement membrane, with the nucleus toward 
the central axis of the cord, and the mitochondrial crescent near the basement 
membrane. They probably reach this position by amceboid migration. The 
elongated cells between the spermatogonia are derived from the peritonea! 
ceils of the seminiferous cords. The primordial germ cells give rise to the 
spermatogonia, and the coelomic cells of the germinal epithelium produce the 
supporting cells of the seminiferous tubule. 

New Jersey poultry survey, A. C. Waulee {Nev} Jersey Stas., Hints to 
Poultrymen, 6 (1917), No. 1, pp. 4)- — Data as to receipts and expenses on 150 
poultry farms in Yineland, Lakewood, and Sussex Counties for the year ended 
November 1, 1916, are reported. The average number of birds was 737 and the 
labor income ^730. 

Poultry keeping in town and country, P. O. Eefoed (Canada Dept. Ayr., 
Poultry Div. But. 89 (1917), pp. 47, figs. 66 ), — This is a treatise on the industry 
in a general way, written in popular style for general distribution., The various 
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phases of poultry rearing are treated with a view of teaching better metliods 
and of arousing and stimulating interest in the industry. 

The guinea fowl, A. S. Weiant (tJ. 8. DepL Agr., Farmers' Bui. 858 (1917), 
pp. 15, figs. 5). — Practical instructions in breeding, feeding, and marketing the 
guinea fowl. 

The progress of ostrich raising in Morocco, Aubky {Rec. M6d. YU., $2 
{1915), No. 21, pp. 622-634, figs. 9). — Trials at Mekinez which give promise 
of success are reported. Artificial incubation is found preferable to natural. 

The rabbit industry, L. Bsechemin {UElevage Moderne et IJ Industrie du 
Lapin. Paris: Libr, Agr. Maison RtisUque, [1916}, pp. figs. 4 ^}- — 

Data are given on origin, breeds and breeding, diseases, and the manufacture 
of the skins. 

BAiEY mwim—mmYim. 

Trials with California silage crops for dairy cows, F. W. Woll and E. C. 
VooRHiES {Calif ornia Sta. Bui. 282 {1917), pp. 19-40 )* — Experiments with 
silage crops conducted at the univei'slty farm during the past four years have 
shown that average yields of from 10 to 15 tons of green forage may be secured 
on grain land receiving one irrigation, in the case of corn, sweet sorghum, milo 
maize, feterita, and Sudan grass. When cut at the right time (about time of 
maturity for corn, and when fully matured for the other crops) and carefully 
packed in the silo, all these crops produce silage of excellent quality and pal- 
atability and furnish succulent feed of special value for feeding dairy and beef 
cattle, as well as sheep, during late summer or the winter season. 

In a feeding experiment comparing alfalfa hay as a sole roughage wnth alfalfa 
hay and com silage for milch cows, two lots of 13 cows each were fed for 
three periods of 4 weeks each. Lot 1 was fed alfalfa hay and corn silage 
throughout the test and lot 2 alfalfa and corn silage during the first and third 
periods and alfalfa hay as a solo roughage during the second period. In addi- 
tion, 8 of the cows in each lot were fed a grain mixture of approximately equal 
parts by weight of wheat bran, rolled barley, and oats, and small amounts of 
linseed meal and coconut meal. The other cows received only the rough feeds. 
The production of lot 2 sliow'ed an average increase of 2.7 lbs. milk and 0.1 
lb. milk fat per head daily on alfalfa hay and silage as compared with alfalfa 
hay as a sole roughage. For both the lots it is estimated that the milk and 
butter production was increased 14 per cent by the use of silage. Comparing 
the production of the 10 cows in this test which were fed alfalfa hay alone 
with that of the 16 cows fed alfalfa hay and grain, it is noted that where tlie 
co^vs were fed grain there was an increase of from 1 to 3 per cent in milk am! 
milk components when silage was fed. On the other hand, the cow's fed no grain 
showed an increase of from 26 to 27 per cent in milk and butter proilin*tion 
due to the feeding of silage. The nutritive ratio for the rations fed lot 2 was 
1 : 5.8 during the silage periods and 1 : 3.9 during the no-siiage period. Ap- 
parently the efficiency of the rations was from 11 to 12 per cent greater during 
the silage periods than during the no-silage period. 

In order to test the value of milo maize silage as a supplement to alfalfa 
hay 18 cows w’ere fed during three periods of 4 weeks each as foIlow^s : First 
and third periods, milo maize and alfalfa hay ; second period, alfalfa hny. In 
addition 10 of the cows were fed from 3 to 6 lbs. per head daily of a mixture 
of rolled barley, coconut meal, and dried beet pulp (1:2:1). The average milk 
yield was slightly lower on the silage rations than on the dry feed only, but 
the quality of the milk produced on the former rations was somewhat better 
than that on the latter, making the average production of fat' and other milk 
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solids practically the same for the two kinds of rations. The milk and fat pro- 
duction per 100 lbs. of dry matter in the rations was from 5 to 8 per cent 
higher on the silage rations than on the dry roughage ration. 

Experiments were also conducted to furnish information regarding the 
comparative value for milk production of corn silage and silage made from 
Sudan grass or sweet sorghum. In comparing Sudan grass silage and corn 
silage 21 cows were fed three periods of 4 weeks each on alfalfa hay and a 
grain mixture of dried beet pulp, coconut meal, wheat bran, and rolled barley 
(4: 1: 1: 1), and in addition corn silage during the first and third periods and 
Sudan grass silage during the second period. During the corn-siiage periods 
there was slightly larger production than during the Sudan grass silage period. 
On the basis of dry matter content of the rations the corn silage rations were 
about 10 per cent more efficient than the Sudan grass silage. 

In a further test 28 cows were fed as in the above experiment except that 
sweet sorghum silage was fed instead of Sudan grass silage. In this test all 
hut 3 cows received concentrates in addition to alfalfa hay and silage. Only 
insignificant difiierences in the effect of the two silage rations on the produc- 
tion of the cows were found. When compared on the basis of dry matter con- 
tent the sweet sorghum silage rations were about 5 per cent more efficient than 
the com silage rations. 

Results of analyses of the feeds used in these tests are tabulated. 

[Tests of irrigated pastures], D. Hansen {U. S. Dept. Agr,, Bur. Plant 
Indus., Work Huntley Expt. Farm, 1916, pp. 14-16, fig. 1 ). — A test of the 
carrying capacity of pastures, previously reported (E. S. R., 36, p. 173), was 
continued. Two grade Jersey cows were pastured from May 8 to October 1, 
1916, or 146 days, on a pasture of mixed gi’asses, supplemented at times with 
alfalfa hay. During the period the cows produced 145 lbs. of milk fat, and 
gave a net return of $49.76 per acre for the pasture. 

In a preference test of individual grasses, several plats of grasses w^ere 
thrown into one inclosure and pastured by a cow. She show^ed a decided 
preference for white clover and brome grass. After grazing these plats rather 
closely preference was shown for the remainder of the grasses in the following 
order: Meadow fescue, orchard grass, tall fescue, and perennial rye grass. 

Notes on pasturing a heifer and sheep are included. 

Report of progress on animal husbandry investigations in 1916, R. Pearl 
(Alaine 8ta. Bui. 261 (1917), pp. 121-144 )- — Progress reports are made on the 
following lines of work : 

Cooperative hreedmg records . — For the purpose of this study about 200 of 
the leading breeders of cattle in Maine, and a few outside of the State, are 
contributing exact records of the breeding operations in their herds. I^rom 
data thus furnished and here tabulated, Including 3,085 cows and heifers and 
217 bulls in 192 herds, it appears that the great majority of this group of 
breeders attempt to follow some definite rule in regard to the time of the heat 
period at which the cow shall be served, ostensibly for the purpose of control 
of the sex of the offspring. About 42 per cent of these breeders think that 
early service is most likely to get heifer calves, while about 27 per cent think 
that service late in heat and 3.1 per cent think that when cows are bred in the 
middle of heat this end is obtained. An examination of the actual times of 
breeding, however, shows that these 192 breeders are having more of their 
cows served in the mid-oestral period than either very early or very late. 

Physiology of reproduction . — It is noted that the station will soon issue a 
bulletin' on this subject, with special reference to the breeding, of dairy cattle. 

Phe control of the sex ratio . — ^Prom a study of statistics which it is stated 
are soon to be published, it appears that there is no definite or permanent,, rela- 
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tion between tlie time in tlie heat period at which the cow is served and the 
sex of the offspring. Tabulated results of 1,31S matings show that of the 
calves resulting from service under three hours after appearance of heat 51 
per cent were bulls, of calves resulting from service over three hours and under 
eight hours 51.7 per cent were hulls, and 4G.9 per cent of the calves were bulls 
when the cows were served over eight hours after the appearance of oestruiiL 
The analysis of mMk records , — In continuation of this study (lil. S. R., 37, 
p. 775), the elTept of certain Advanced Registry Jersey bulls on the average 
milk, fat test, and net milk-fat productic-n of their daughters as compared with 
the dams of these daughters is considered. From tabulated data of 23 well- 
known Jersey sires, it appears that about one-half of the bulls in this group got 
daughters which, on the average, were poorer producers than the dams of those 
daughters. In some cases the deleterious e^ect of the bull on the productive 
Ciiialities of his offspring wms extremely marked. On the other hand, certain of 
the bulls in this group exercised an extraordinarily benelicial effect upon the 
productive qualities of the breed. 

- Ne/io cooperaii've project , — An outline is given of a cooperative plan by wdiicli 
it is hoped to furnish to the dairy cattle breeders of the State definite and de- 
pendable information as to whether their hulls are transmitting productive qual- 
ities to their progeny. 

Breeding experiments , — Notes are given on the progress being made in the 
attempt to build up an experimental herd of crosses betw^een low-milking and 
high-milking breeds, and between low-testing and high-testing breeds of cattle, 
Report of the second Jersey sires’ futurity test of the Aroostook Jersey 
Breeders’ Association . — A report is given of the second of these sires’ futurity 
tests (E. S. R., 35, p. 70), which was held at the Aroostook farm in October, 
1916. 

The change of milk Sow with age as determined from seven day records 
of Jersey cows, R. Feaiil and S. W. Patteuson (Jlaine Sta, Bui. 26*2 {1917} ^ pp, 
145-^152, fig. I ). — Results are given of a study of the milk flow of Jersey cows 
as affected by age. The basis of the study was the seven-day milk records of 
5,821 Jersey cows as published by the American Jersey Cattle Glubfl 
It is concluded that milk production eliaiiges with age in a deiinite manner. 
This change follows a logarithmic curve of the form y=«-f log af where* 
|/== product! on and .'r— age. Maximum production is reacheti at ai)proxiinately 
the age of eight years and seven months. 

The dairy record {Minnesota Bta,, Rpt. (Irancl Rapids Substa., 19 ii), pp. 
dd-6’4, fig. 1 ). — ^A progress report is given of an experiment in breeding up n 
herd of grade Guernseys from common and mixed-blood cows with pure-lrretl 
Guernsey bulls. In 1905 , when the project was begun, the average nfllk fat pro- 
duction per cow was 196 lbs. In 1916 this production iiad increased to 300.7 
lbs. The average milk production per cow of 41 cows in the herd in 1916 was 
6,281 lbs. The average fat content of the milk increased from 4.27 per cent in 
1911 to 4.78 per cent in 1916 . Summarized herd records from 1911 to 19:16, 
inclusive, and individual records for 1916 are tabulated. 

Bata on stump-land pasture emphasize the advisability of brushing and seed- 
ing down stump lands, as the net profit per acre from stump lands after being 
seeded down to grass for several years will almost equal the original cost of 
brushing and seeding, when grazed by dairy cows. 

Baising dairy heifers {Mo. Bui. Ohio Bta., 2 {1911), No. 9, pp. 291-298, figs. 
2),— On the basis of previously noted studies in Wisconsin, Connecticut, Massa- 

^ Jersey Sires and Tkeir Tested Daughters. Puhlished hy American Jersey Cattle 
Club. New York, 1909, 
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chusetts, and OMo, and on data obtained on twelve Ohio farms, the attempt is 
made to estimate the cost of raising dairy heifers under present conditions. 
Tabulated data show the cost of raising heifers under various price schedules 
for feeds, etc. These data indicate that with the present prices of feed and 
labor it costs over $100 to raise a heifer to two years of age. 

The Biilch goat in California, E. G. Voouhies {California 8ta. Bui. 2S5 
(1917)^ pp. 87-114, flus. 13). — In addition to general Information on the breeds 
of milch goats represented in California, composition and uses of goat’s milli, 
immunity of goats to diseases, care and management of goats, and future pros- 
pects of the milch goat industry in the State, results are reported of experi- 
mental work with milch goats at the station, in part previously noted (E. S, R., 
36, p. 173), but with data for three additional animals. The average feed cost 
for five does has been 6.4 cts. per gallon of milk as compared wntli 8.3 cts. for 
73 cows. 

The cost of distributing milk in six cities and towns of Iffassachusetts, 
A. B. Gance and R. H. Fesguson (Massachusetts Sta. Bui. 173 (1917), pp. 54, 
pis. d, figs. 4 )- — This investigation covers the cost of distributing milk in Am- 
herst, Walpole, Haverhill, Pittsfield, Springfield, and Worcester. The work 
was done during the fall of 1914 and winter of 1915 by the Massachusetts 
Agricultural College in cooperation with the Bureau of Markets of the U. S. 
Department of Agriculture. Accounts and statements were obtained from 85 
distributors, some of whom w^ere producers and some dealers. Including 
labor, depreciation, maintenance, and overhead charges, it cost these distrib- 
utors an average of 2.64 cts. per quart to distribute retail milk during the 
period under study. 

An itemized summary is given of costs for 42 plants delivering milk to about 
21,000 customers in Springfield and Worcester. F'or these 42 plants the aver- 
age cost of processing and retailing milk was 2.79 cts. per quart for an average 
daily delivery of 175 qt. of retailed milk per horse the year round. Of this 
2.79 cts. 5.69 per cent is charged to depreciation, 20.34 per cent to maintenance, 
17.06 per cent to circulating capital, and 56.91 per cent to labor. 

Classifying SO of the plants included in this study by size and kind of business 
it is noted that for plants of from 500 to 1,000 qt. daily capacity the distribu- 
tion costs w^ere 1.64 cts. per quart for all deliveries, and 2.05 cts. per quart for 
retailed milk. For plants of from 1,000 to 2,000 qt. capacity these costs were 
1.82 and 2.23 cts. per quart The plants of less than 500 qt daily capacity 
averaged 2.04 and 2.66 cts. per quart. The cost of retailing milk in the 3 
plants doing a mixed business of more than 2,000 qt. daily w^as 2.92 cts. per 
quart, and in the 20 exclusively retail plants 2.93 cts. per quart. 

Comparative costs by localities involved in this study are tabulated and dis- 
cussed, A comparison ’was made of the business of four producers who dis- 
tributed their own milk and of five dealers who bought all the milk they dis- 
tributed. The average retailing cost of the producers was 2 cts. per quart 
against 2.16 cts. for the dealers. A striking feature of this comparison is the 
great difference in costs as between individuals, whether producers or dealers. 

Brief studies are reported of the cost of delivery of special milk, cost of col- 
lection and distribution of ’^^■holesale milk in cans, cost of motor-truck delivery, 
and cost of distribution of cream. Significant facts of distribution showing 
individual variations, disadvantages in competitive distribution of milk, and 
suggestions for improving conditions are discussed. 

A guide for formulating a milk ordinance (U. B. Bepf. Agr. Bui. 585 
(1917), pp. 4 )’ — A form of milk ordinance is presented to assist the commimity 
in providing an instrument for bettering its milk supply. The ordinance is 
.restricted to the production, handling, and sale of milk and cream' as such, 
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arifl takes into eonsidenition definitions, sUindn rds, grades, acini teration, the 
making of regulations, the collection of samples, and penalties. Notes are 
given on inilk ordinances and on special features of the proposed form. 

Cooperative creameries and clieese factories in Minnesota, 1914, B* D. 
DurvANi) and P. Hobotka (Minnesota Sta, Bui. IGG (1917), pp. 5S, figs. 7).— A 
statistical study of tlie present status of cooperative crejinieries and dieese 
factories in Minnesota, with special emphasis on tlic relative importance of the 
cooperative and independent factories. 

In 1914 there were 800 creameries in the State, of which 622 were coopera- 
tive. Of the noiicooperative creameries 39 were centralizers and 180 local pro- 
prietary concerns. Of the 120,806,898 lbs. of creamery butter made during 
the year, 61.4 per cent wu.s produced in cooperative creameries, 25.G per cent 
in centralizers, and 13 per cent in local proprietary creameries. Over one- 
fifth of the total milk fat received by the cooperative creameries was obtained 
from whole milk, and these associations made the higher grade of butter. 

Of the gross receipts the cooperative creameries paid their patrons 89.T per 
cent, the proprietary creameries 87,9 per cent, and the centralizers 87 per cent. 
The cost of producing a pound of butter and the price paid for milk fat were 
somewhat higher for the cooperative creameries than for the others. The 
overrun varied from 20.8 per cent for the proprietary creameries to 22.5 per 
cent for the centralizers. 

The cheese industry of the State is concentrated in a few small areas, con- 
siderably more than one-half of the cheese being made in Goodhue County. 
Of the 71 cheese factories in the State, 36 were cooperative, 31 were pro- 
prietary, and 4 were centralizers. The cooperative cheese factories confined 
themselves to the manufacture of Cheddar cheese. On the other hand, brick 
and Swiss cheeses w’-ere made only by proprietary factories. About three- 
fourths of the total cheese and four-fifths of the Oheciclar cheese made in the 
State was made in cooperative factories. On the basis of Cheddar cheese the 
cooperative factories paid their patrons about 2 per cent more of the gross 
proceeds and 8 cts. more per 100 lbs. for milk, and received about 1 ct. more 
per pound for cheese than the proprietary factories. 

The authors discuss the influence of the cooperative movement upon the 
dairy industry of the State, and methods of organizing cooperative creaniories. 
The appendix gives the text of the Minnesota cooperative law and form.s used 
in organizing cooi>erative creameries thereunder. 

The manufacture of cottage cheese in creameries and milk plants, A. 0« 
Bahlbekg (XJ, S, Dept. Agr. Bui. 57$ (1917), pp. 1$, Jigs. 8).— Full directions 
are given for the commercial manufacture of cottage cheese, ludmling the im- 
portance of pasteurization, equipment required, yield, use of buttemillk, cost 
of manufacture, and markets and prices. 

TOTERHSTAEY MEDICINE. 

Beport of the twentieth annual meeting of the United States Xive Stock 
Sanitary Association {Rpt. U. Live Stock Sanit. Assoc., BO pp. B5$, 

Jigs. 8). “This report of the proceedings of the annual meeting held at Chi- 
cago, December 5 to 7, 1916, includes? the following i 3 aperB; Gangrenous 
Glossitis of Horses, by T. G. Teidebold, C. S. Mather, and L. A. Merillat (pp. 
29-42) ; Review of Research Work on Hog Cholera, by M. Dorset (pp. 42--55) ; 
Regulations to Prevent Spread of Hog Cholera, by J. I. Gibson (pp. 55-58) ; 
Hog Cholera Control in Missouri, by D. F. Luckey (pp. 58, 59) ; Hog Cholera 
Control in Iowa, by X S. Koen <pp. 59-76) ; Methods of Hog Cholera Control 
as Carried Out by the State Veterinarian of Indiana, by A. F. Nelson (pp. 
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7e-78) ; Method of Control of Hog Cholera in Ohio, by A, S. Cooley (pp. 78--81) ; 
Methods of Hog Cholera Control in Massachusetts, by E. A. Cahill (pp. 82-86' ) ; 
Abortion Disease As It Affects the Animal Husbandry of the United States, by 
A. Eichhorn ami G. M, Potter (pp. 86-93) ; Abortion in Dairy Cattle, by W. L. 
Williams (pp. 93-112) (E, S. R., 37, p. 482) ; Abortion and the Range Cattle 
Industry, by C. G. Lamb (pp. 112, 113) ; Possibilities and Limitations in Con- 
trol of Abortion, by 0. J. Marshall (pp. 113-117) (E. S. R., 36, p. 883) ; Prac- 
tically Signiiicant Pacts about Abortion Disease, by E. C. Schroeder and IV. B. 
Cotton (pp. 117-130) ; Desirability of Requiring Certificates of Health, In- 
cluding Tubercnlin Test Certificates for Cattle and Immunization Certificates 
for Swine Shown at Stock Shows, Live Stock Expositions, State and County 
Fairs, by H. E. Williams (pp. 130-132) ; How Should a Tuberculin Test be Ap- 
plied to Insure Accurac*y in Results? by X G. Wills (pp. 132-137) ; The Nurse 
Cow a Factor in Tuberculosis of Registered Cattle, by A. T. Kinsley (pp. 137- 
143); Appointment and Organization of County Live Stock Sanitary Boards, 
by H. Groman (pp. 143-146) ; Organization and Personnel of State Live Stock 
Sanitary Boards, by C. E. Cotton (pp. 146-153) ; Desirability of Exempting 
Range Bred and Branded Cow^s and Heifers from State Regulations Governing 
Importation of Cattle for Breeding and Dairy Purposes, by F. S. Hastings (pp. 
153-157) ; Regulations of Interstate Movement of Live Stock, by E. M. Banck 
(pp. 157-162) ; Reasonable Regulations for Disinfecting Stock Cars, by M. S. 
Cohen (pp. 1.62-165) ; Cleaning and Disinfection of Stock Cars and Yards in 
Canada, by P. Torrance (pp. 165-172) ; Accredited tierds, by 0. H. Eliason 
(pp. 176-181) ; Advantages of a State Accredited Herd, by J. R. Bent (pp. 181- 
191) ; Municipal Meat Inspection, by F. A. Ingram (pp. 191-196) ; How the 
State Live Stock Sanitary OfiSicials Can Best Serve and Cooperate in Promoting 
the Interests of the Live Stock Producers, by B. Z. Russell (pp. 196-204) ; and 
Live Stock Sanitation, Past, Present, and Future, by J. G. Rutherford (pp. 
204-217). 

Included in the reports of committees, which follow, are a tabular summary 
of tick eradication progress, July 1, 1906, to December 11, 1916 ; a paper on In- 
fectious Stomatitis of Horses, by B. C. Schroeder; a note on oidiomycosis in 
cattle ; a paper on Some New Centers of Anthrax, by A. T. Kinsley ; and a sum- 
mary of the occurrence during the year of the more important infectious dis- 
eases of live stock throughout the United States, prepared by State veteri- 
narians. The Proposed Uniform State Regulations Governing the Movement 
of Live Stock are also given. 

Biennial report of the State Board of Stock Commissioners, 1915—16 
{Bien, Rpt. Bd. Stock Comrs., Non., 1915-16, pp. 23). — ^The occurrence of and 
work with the more important diseases of live stock in Nevada are reported 
upon by W. B. Mack. 

Report of the Hew York State Veterinary College at Cornell University 
for the year 1915-16 {Rpt. N. Y. State Vet. Col, 1915-16, pp. SU^ pis. 2S, flgs. 
12).— In addition to the several reports on the work of the college during the 
year 1915-16, the following papers are presented: Hog Cholera Transmission 
Through Infected Pork (pp. 60-93) (E. S. R., 37, p. 691) and Hog Cholera and 
Its Prevention (pp, 94-116), by B. R. Birch; Researches upon Abortion of 
Cattle, by W. L, Williams (pp. 117-198) ; A Preliminary Study of the Pathol- 
ogy and Bacteriology of Ovaritis in Cattle, by C. P. Fitch (pp, 199-208) ; 
Further Report on the Diagnosis of Open Cases of Tuberculosis, by D.' H. Udall 
and K. R. Birch (pp. 209-225) (E. S. R., 36, p. 881) ; Leukemia and Pseudo- 
leukemia in the Common Fowl (pp. 226-251) and Roup and Chicken-pox (pp, 
252-265), by E. M. Pickens; A Study of Five Members (or So-called Species) 
of the Septicemia Hemorrhagica (Pasteurella) Group of Organisms, With Spe- 
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cial Kefereiiee to Tlieir Action on tlie Various Carbohydrates, by A. M. Besemor 
(pp. 266-2S2) (B. S. U., 37, p. 583) ; A Study of the Fermenting Properties of 
Bac-icrkini 2 nMoriinh and B. mnguinarviim, by S. A. Goldberg (pp. 283-203) 
(B. S. R., 37, p. 4S3) ; and Amyloclastic Activity in tlie Domestic Animals AVitli 
Special Eefereiice to the Saliva of the Horse, by 0. E. Hayden (pp. 294-310). 

Eleventli annual report of the State Live Stock Sanitary Board, Hortii 
Dakota, 1917, W. L. Eiciiards et al. (Ann. Bpt. Live Stock Sanit, Bd, F. 
Diik.^ 11 (1917), pp. JiO ). — This reports upon the occurrence of and work with 
the important infectious diseases of live stock, particularly tuberculosis. 

[Eeport of the] veterinary division, O. H. Eliason (Wis\ Dejit. Agr. Bid. 
10 (1916), pp. 83-103, figs. 3). — This report on the occurrence of and work witli 
the more important diseases during the year deals particularly with tubercu- 
losis. A discussion of a plan for accredited tuberculin-tested herds is included. 

Report of proceedings under the diseases of animals acts, with returns of 
the exports and imports of animals for the year 1916, D. S. Prentice (Dept. 
Agr. and Tech. Iiistr. Ireland, Rpt. Diseases Anini., 1916, pp. 84). — The usual 
annual report (E. S. E., 37, p. 577). 

Report of the civil veterinary department, Assam, for the year 1916-17, 
W. Harris (Rpt. Oiv. Vet. Dept, /issaui, 1916-17, pp. 2+19). — The usual annual 
report (E. S. R., 36, p. S79). 

Annual report on the civil veterinary department, United Provinces, for 
the year ending March 81, 1917, S. G. M. Hickey (Ann. Rpt. €iv. Vet. Detd. 
United Frov., 1917, pp. [2S]). — This report includes data on veterinary instruc- 
tion and on the occurrence and treatment of infectious diseases. 

Report on the civil veterinary department (including the Insein Vet™ 
erinary School), Burma, for the year ended March 31, 1917, G. H. Evans 
{Ann. Rpt. Civ. Vet. Dept. Burma, 1917, pp. 8+lS, pi. i).— The usual annual 
report (B. S. E., 36, p. 879). 

Annual report of the veterinary department for the year ended March 31, 
1916, R. J. Stohdy (Dept. Agr. Brit. East Africa Ann. R^jt. 1915-16, pp. 62- 
71). — The usual annual report on the occurrence of and work with contagious 
diseases of domestic animals in British East Africa. 

Reports of the National Serum Institute, Holland, 1911-1915, J. Poels 
(Verslag RijkMerwmnricht. [EoUand], 1911, pp. S4; 1912-1915, pp. 150).— 
These are the reports of the institution for 1911, 1912, 1913, 1914, and 1915 
containing the usual data as previously noted (E. S. 11., 29, p. 377). 

Pharmacological studies of the ipecac alkaloids and some synthetic deriva- 
tives of cephaelin. — III, Studies on protozoocidal and bactericidal action, 
A. L. Waters, W. P. Baker, and E. W. Koch (Jour. Fhanmcol and Expt. 
Ther., 10 (1917), No. 5, pp. $47-364). — Tests of the amebacidal action, entame- 
baddal effects, action on paramecia, and bactericidal action of the above- 
mentioned drugs are reported, 

Emetin hydrochloric! in solution of 1 : 1,000 \yhen acting on water amebas 
for one hour, or in solution of 1 : 5,000 acting for three hours, destroyed many 
of these organisms but was not uniformly amebacidal. . . . Emetin hydro- 
chloric! in solutions as strong as 1 : 100 is not rapidly destructive to Entammlni 
huGcalis, in some cases not killing in one hour. 

‘*The propyl and isoamyl ethers of cephaelin are stronger than emetin as 
amebacides, but their action on water amebas or E. buccalis can not be used 
satisfactorily as a comparative measure of this action. Methylating cephaelin 
to form emetin is known to increase the entamebacidal action as well as the 
protozoocidal action toward paramecia, and the substitution of the methyl 
group by ethyl, propyl, butyl, isoamyl, or allyl further intensifies this action. 

■ The propyl, butyl, and isoampl ethers of cephaelin possess mudi stronger i)r<)to- 
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zooeidal properties than the methyl ether (emetin). Cephaelln isoamyl ether 
phosphate was the most effective alkaloid of this group in killing paramecias 
being 15 to 20 times as active as emetin phosphate. 

“ Tested on Btupliyloeoccus aureus in the manner descrihed, cepliaelin propyl 
ether phosphate is germicidal in solutions of 1 : 222, and cepliaelin isoamyl ether 
phosphate in solutions of 1 : 4 , 120 . Both of these derivatives are much stronger 
than emetin in germicidal action.” 

The toxicity of salvarsan and neosaivarsan, Louise Peaece and W. H. 
Bbown {Jour. Pharmacol, and Eospi. Ther., 9 {1911), No. 6, pp. 354, ^55; Jour, 
Ame7\ Vet. Jlled. Assoc., 51 {1911}, No. 6, pp. 835, 836), — In experimental tests of 
the toxicity of these drugs, carried on with laboratory animals, neosaivarsan has 
shown greater irregularities in toxicity than salvarsan and produced more marked 
pathological alterations and impairment of vitality in experimental animals. 

The Abderhalden test for pregnancy in animals, G. A. Zell {Jour. Amer. 
Vet. Med. Assoc., 52 {1911), No. 1, pp. ) .— This is a general review of the 

theory and technique of the test, together with summarised data of the author’s 
personal experience with it. 

It is concluded that the test in animals is very reliable if a very exact 
technique is employed. Special care should be taken in the preparation of 
siibsti'ates and in the selection and use of the dialyzers. The blood sample must 
be taken in an absolute stage of hunger and the serum must be sterile and free 
of hemoglobin and blood corpuscles. In cases where it is possible, the animal 
should be examined for the presence or absence of any form of leiicocytosis. 

The value of physical examination In conjunction with the biological test is noted. 

The biochemical activity of agglutinating bacteria, A. Zironi {AtU R, 
Accad. lAncei, Rend. Cl. Set. Fis., Mat. e Nat, 5. ser., 26 {1911), II, No. 1, pp. 
19-23, fig. 1). — The author studied the acid and carbon dioxid production and 
the reduction of methylene blue by the agglutinating bacilli paratyphoid B 
and cholera vibrio. No great differences were observed in the activities between 
the agglutinating organisms and the controls. 

It is concluded that the agglutinating property possessed by bacteria does 
not modify their general biochemical activity or power of reproduction. 

A special apparatus for determining the carbon dioxid production of cultures 
was devised for the work and is described. 

A simple method of obtaining blood serum, M. G. Wohl (Jour. Lah. and 
Clin. Med., 3 {1911), No. 1, pp. 68, 69). — The author has found that a thin coat 
of paraflln on the walls of the test tubes causes blood which usually adhcn*es to 
the walls of an ordinary container to yield a clear serum. The panitliii was 
not found to alter the serum in any way for use in either tlie Wassermanii or 
Widal reactions. 

Preservation of antisheep hemolytic amboceptor in glycerol, B, 0. Clock: 
and S. t). Beard {Jour. Infect. Diseases, 21 {1911), No. 4r PP- 404-i08). — Fresh 
antislieep hemolytic amboceptors that were heated to 55° 0. for one-half hour 
and then mixed with an equal volume of glycerol did not. deteriorate but 
retained their original titer for three years. During that period anticomple- 
mentary properties did not develop. The glycerol in the glycerolatecl antisheep 
hemolytic amboceptor did not influence the complement-fixation reaction. Fresh 
antisheep hemolytic amboceptors that were inactivated and then preserved in 
glycerol'. . , were not only remarkably stable but were also protected from 
bacterial growth for a period of three years.” 

Toxicity of heterologous and homologous serums, 0. B. Roser {Jour. Lah. 
and Clin. Med., 2 {1911), No. 8, pp. 536-551) .—TU& is a general discussion of 
the subject and of the two principal theories of anaphylaxis. 

A biblography of 51 references to the literature cited is appended. ' ,, 
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Studies in anaphylaxis, XXI, XXXI iJoui\ ImmunoL, $ (1917), No. pp. 
52B-5oB, 571, 572).' — Gontimiing previous work (E. S. R, 8S, p, 78), two studios 
are liere reported. 

XXI. Anaphylaxis in (logs. — A study of the liver in sJwck and in pe^ptone 
poisoninip E. Weil (pp. 525--556). — Besiilts arc presented which indicate n new 
function of the liver, namely, its participation hi the immune reaction. “This 
participation does not appear to be indirect, as had previously been believed, 
namely, by virtue of the b^xic degradation of the antigen. On the contrary, 
It is a direct and immediate reaction profoundly involving the functions and 
structure of the organ. The accompanying general symptoms appear to be 
merely accidental by-products of this reaction, . , . 

“ It is perhaps needless to add that the hepatic reaction does not occur during 
the course of the infectious diseases in the exaggerated form induced by the 
anaphylactic experiment; but that it plays a more subdued and continuous role 
can hardly be doubted, in view of the direct evidence afforded by the study of 
the blood in human serum sickness. Similar effects upon coagulability as de- 
termined In anaphylactic guinea pigs lead to the belief that the liver is 
probably a constant and important factor in the immune reaction throughout 
the mammalia.” 

XXII. Anaphylactic reactions of the isolated dog's liver, R. Weil and C. Eggle- 
ston ( pp. 571, 572) . — This is a brief note of experiments which have been interrupted. 
The results obtained confirm and extend the conclusions of the preceding study. 

Tissue transplantation and anaphylaxis, L. Loeb (Jour. Immunol., 2 (1917), 
No. 6, pp. 557-509 ). — The results of the study reported show that the injection 
of horse serum into animals into which have been transplanted the uterus and 
thyroid from animals wdiich w^ere previously injected with horse serum does not 
have any distinct infiuence on the life and growth of the transplanted piece, nor 
does it noticeably alter the lymphocytic reaction on the part of the host tissue. 

In cases in which a second injection is made the general health of the animal 
is affected and the transplanted piece may also suffer. “ The lack of effect of 
the injections in the majority of the experiments does not of course exclude 
the possibility that with still further variations in dosage or time relations an 
influence of the sensitization to horse serum may be demonstrable. It might be 
especially desirable to I'epeat the experiment, choosing dosage and time of 
injection in such a \vay that the second injection has a definite effect on the 
general condition of the guinea pig. If it should again be found that in those 
animals in which the second injection produces general effects the state of 
preservation of the transplanted piece is interfered with, we would have to 
decide further whether in this case we are dealing with a specific effect of the 
injections on the transplanted piece or with a nonspecific effect, due to Inter- 
ference with the proper nourishment of the tissue as the result of circulatory 
and general metabolic changes in the host.” 

Anthrax, C. H. Higgins (Canada Dept Agr. Health Anim. Branch But 2S 
(1916), pp. 8).— A popular summary of information. 

Tuberculosis, with special reference to cattle and pigs, G. E, Bijnning 
ET AL. (Brisbane, Queensland: Govt., 1917, pp. 75). —This is a report of a com- 
mittee appointed by the Queensland Committee of the Advisory Coiiiictl of 
Science and Industry. The questions reported upon are the preparation of a 
tabulated statement of the loss directly attributable to tuberculosis, its rela- 
tionship to the profitable conduct of mixed farming, the practicability of 
building up an export trade in pork products, and the relationship of tuber- 
culosis to the health of the community. 

Details to be observed in making a tuberculin test, 0. Einch (Jmr. Amer. 
Vet. Med. Assoc., 52 (1917), No. 1, pp. 55-55).— The author discusses briefly cer- 
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tain precautions necessary for obtaining reliable results in tlie tuberculin test, es- 
pecially in regard to avoiding conditions which tend to cause a rise in temperature. 

Piroplasmosis and anaplasmosis in *rnrh:ey (1916), W. Stevko {Bui. Soe. 
Path. 10 (1917), 2Vo. 8, pp. 723, During the summer of 1916 the 

author observed piroplasmosis and anaplasmosis in many cattle from Russia 
in Trebizond, Platano, Rizeh, and elsewhere in Turkey. The percentage of 
fatal cases was very high, from 80 to 90 per cent Smears from the spleen 
showed the presence of Plroplasma bigeviinuni, P. annulatum, and Anaplasnm 
centrale, a double infection occurring very frequently. The cattle tick is the 
intermediate host concerned. Ixodes corniger and Rhipicephalus simm occur 
but are not so widely distributed. 

A disease in cattle in the Philippine Islands similar to Anaplasma mar- 
ginale, W.’H. Boynton {Philippine Agr. Rev. [English Ed.1, 10 {1917), No. 2, 
pp. 119-^127, pis. 3, fig. 1; Philippine Jour. Sci.y Sect. B, 12 {1917), No. 6, pp. 
281-291, pis. 3, fi,g. 1). — In an investigation made of a disease of three native 
cattle which arrived at Manila from Batan Island, bodies were found in the 
red blood cells that were similar to A. marginale, as described by Tlieiler and 
Sieber (E. S. R., 26, p. 882), and one of the cows presented the symptoms and 
lesions of anaplasmosis. The heart’s blood of this animal was injected sub- 
cutaneously into a supposedly susceptible bull, but the blood had no effect upon 
this animal that could be determined, either physically or by blood examination, 
during a period of 226 days. 

Contagious abortion of cattle, H. Welch {Montana Sta. Circ. 61 (1917), 
pp. fig. 1). — A popular summary of information. 

The avenue of invasion and the behavior of the infection of contagious 
abortion in the uterus, W. L. Williams {Jour. Amer. Yet. Med. Assoc., 52 
(1917), No. 1, pp. 13-3S). — A paper presented at tlie annual meeting of the 
American Veterinary Medical Association at Kansas City, Mo., in August, 1917. 

While the original portal of entry of the aboxdion infection into the system 
in most eases of natural infection requires further study, the evidence at 
present points to two great sources (1) the intrauterine infection of the fetus 
and (2) contaminated milk fed to the new-born calf. 

Bovine onchocerciasis in Argentina, M. PiIitee {Bol. Min. Agr. [ Argent ma], 
21 (1917), No. 1, pp. 35-41, figs. 16). — Ofichocerea hovis is thought to be the 
species which causes this affection of cattle in Argentina. See also a previous 
note (E. S. B., 37, p. 80). 

Tuberculous mastitis in the cow: Its pathogenesis and morbid anatomy 
and histology, J. M’B'adyean {Jour. Compar. Path, mid Ther,, 30 (1917), Nos. 
1, pp. 57-77; 2, pp. 139-172, pi. 1, figs. 39), — ^This is a general discussion of 
the subject with a review of the literature. 

Coccidiosis of calf, B. Bates (Proc. Med. Assoc. Isthniian Canal Zone, 8 
(1915), pt. 1-2. pp. 92-94). — ^The author reports upon the occurrence of cocci- 
diosis in a calf which came in contact with rabbits affected with the same 
disease and thought to have been caused by EUneria sticdm. 

Parasites affecting sheep, C. P. Fitch (Gornell Vet.. 7 {1917), No. 4f PP- 
233-254, fi'ffs. 4) “A summarized account. 

The control of hog cholera, with a discussion of the results of field ex- 
periments, A. D. Melvin and M. Doeset (U. B. Dept. Agr. Bui. 584 (1917), pp. 
IS, figs. 2). — ^This is a review of control work with hog cholera which has been 
carried on by the department in cooperation with State officials. While no 
feasible plan has yet been devised for the complete eradication of hog cholera, 
it is deemed entirely possible to control the losses from the disease, thus plac- 
ing hog raising upon a relatively stable basis, freed for the most part from 
the hog-cholera menace. 
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'‘Tlie plan of slaugliter of infected herds with strict quarantine and disin- 
fection of premises, such as has been pursued successfully in combating foot- 
aiicl-moiitii disease, is entirely unsuitable for the control or cracllcation of hog 
cholera in tlie United States. . . . Potent antihog-cliolera serum, if used 
promptly and intelligently on infected herds, will save a large portion of hogs 
wliich would otherwise succumb,” 

An inquiry into the horse disease known as zeptia or contagious pneu- 
monia, H. W ATKIN s-PiTCHFOKD {Yet. Joiit'., 7S {1917), No. 508, pp. SJff)-~3G2, /qw. 
6). — The author’s studies here reported indicate that septic pneiimonla and 
generally associated primary catarrhal condition are not infectious, nor are 
tliej^ directly transferable from one horse to another except under certain, 
conditions of experimental infection. “ The chief and probably the sole factor 
determining the establishment of the disease would appear to be a condition 
of loivered vitality of the mucous membrane of the respiratory tract, however 
brought about, thereby rendering possible the invasion of a prevalent micro- 
organism. In this way collective outbreahs of a seemingly infectious nature 
become explicable on the grounds of a common exciting cause.” 

Equine trypanosomiasis in Morocco, 11. Yelu {Hul, Soe, Path. Exot., 10 
{1917), No. S, pp. 253-260; aJbs. in Intemat. Inst. Apr. [Rome], Intcrnat. Rev. 
Sci. and Pract. Agr., 8 {1917), No. 6, pp. 888, 889). — This is a report on inocu- 
lation experiments wdth mules, dogs, rabbits, rats, sheep, and goats with 
trypanosomes obtained from six diffei*ent horses. 

Hemorrhagic septicemia in mules, J. B. Hardendeegh and F, Boerner, jr. 
(Joiir. Amer. Yet. Med. Assoc., 51 {1917), No. 6, pp. 817-822). — This is a report 
of an outbreak of hemorrhagic septicemia among young mules in Pennsylvania. 
The diagnosis •was based upon the fact that the two cases autopsiecl showed 
characteristic lesions of the disease, as seen in the acute form in cattle, without 
the presence of pnenmoiiia or any other condition to indicate that the lesions 
■were of a secondary nature. In both cases the heart blood and tissue fluids 
were found teeiiiiiig with typical bipolar organisms, cultures of which %vere 
readily isolated, and showed the grow^th characteristic of this group. 

Motes in regard to horse lice, Trichodectes and Hieinatopinus, M, G. Hall 
(Jour. Amer. Vet. Med. Assoc., 51 {1917), No. 4, pp. 494-504, figs. 3). — These 
notes relate largely to the biology of the sucking louse { Hem atop hvus asini) 
and the biting lice {Triehodectes parumpilosus and T. pilosiis) of the horse. 

In longevity tests the sucking lice lived only one or two days off their host, 
wliereas the biting lice lived from 5 to 8 days. Newly hatched lice of both the 
biting and sucking kinds died inside of 2 days when kept at a temperature of 
from 70 to 88“ F. off the host animal. In Petri dishes under atmospluTlc con- 
ditions of humidity and at a temperature of 70 to 88“ , the eggs of T. pilosm 
hatched in 5 or G clays and those of IL asini in 10 to 10 days. 

Incomplete tests indicate that Trichodectes is more resistant to inseciicldal 
treatment than is Hasmatopinus. The sodium fliiorid treatment, which has the 
advantage of being applicable in winter and apparently does not injure the 
hair or skin, wms found to be effective against the biting lice but not successful 
in destroying the sucking lice. 

Control of poultry lice and mites, W. F. Schoppe {Montana Sta. Circ. 64 
(1917), pp. 65-71, figs. 6). — A popular summary of information. 

EiJEAi mGimmim. 

Irrigation of alfalfa in Imperial Valley, W. E. Packard {California Sta. 
Bui. 284 {1917}, pp. 67-84, figs. 8). — ^This repoit is based in part on work done In 
cooperation with the Office of Public Bonds and Rural Engineering of the TJ. S. De- 
partment of Agriculture and the State Department of Engineering of California. 
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Tlie general conclusion is draw tliat in the Imperial Valley *‘in order to 
get satisfactory yields of alfalfa a large amount of water must he supplied 
during the season, [and] it must be supplied frectiiently enough to prevent a 
drying of the surface soil on the one hand and water-logging of the soil on the 
other. This desirable condition can only be accomplished by conforming the 
grade of the land, the frequency of irrigation, the size of the field, and the 
head of water used to the types of soil to be handled. . . . 

“The great danger in all sandy or porous soils is that too much water will 
be applied and a high water table thus formed. This condition is already prev- 
alent in some sections where sand overlays clay. . . . The lands or borders 
for irrigation on tliis type of soil should usually not exceed one-eighth of a 
mile in length and, if necessary, not more than 25 to 30 ft. in width in order 
that the water applied may reach the lower end without oversaturating the 
upper end. . . . The exact length and wddth of the lands must depend on 
the condition of the surface and the degree of porosity of the soil. 

“ If the soil is vez*y sand 3 % the lands should be both narrow and short in order 
to allow a quick irrigation. In addition to using smaller lands than are npw 
being used, it would be an advantage in nearly all cases to use much larger 
heads of water than are at present used on this type of soil. In other parts 
of California a head of from 8 to 12 ft. is often run on to one land in order 
to get quick irrigation. ... A head of from B to S cu. ft. per second for the 
very sandy soil and from 2 to 4 cu. ft. per second for the more compact sandy 
loams would not be too great. 

“A soil auger can be very effectively used in determining the soil moisture 
condition where one is uncertain regarding the moisture penetration. In cases 
where the grade is less than 5 ft. to the mile in the directions in which the 
lands are built, and it can be increased to from 8 to 10 ft to the mile by 
changing the direction of the lands, it should be done. . . . 

“The sandy loam soils are easily irrigated, although too much or too little 
water is sometimes applied with the usual results. There is no good excuse, 
however, for not, having a good moisture condition in these mediiun soft soils. 
If the alfalfa does not grow so rapidly as desired an investigation should be 
made of the moisture condition in the soil by the use of a soil auger or a spade. 
If the top soil appears too dry before irrigation it would perhaps be Avise to give 
the field an additional light irrigation between cuttings. If the lower strata 
are saturated the recommendatons given for hard or clay soils should be fol- 
low'ed. 

“The problem on the hard type of soils is to get the Avater deep into the 
soil in sufficient quantities to maintain rapid groAvth. , . . Land should be 
from an eighth to a quarter mile long, A^ery seldom running one-half mile as Is 
noAv a common practice. It is difficult to handle AA^ater properly on long lands, 
as a flooding of the lower end can seldom be avoided. On land that is com- 
paratiA^ely flat borders 50 to 100 ft. apart are satisfactory, but AAffien the land 
is at, all steep lands should be narroAA^ed down to 25 to 30 ft. wide so that a 
small head will cover the surface evenly. In order to get proper penetration it 
is necessary to run a comparatively small head for a long time. Fields which 
yielded from 2.5 to 3 tons per acre per year have been made to double the yield 
through this system of irrigation. A small head of AA^ater requires a much 
longer time to travel over the field than a larger head and allows of a better 
penetration. Land which could be wetted only to a depth of 3 ft. when large 
heads were used Avas successfully Avetted to a depth of 5 and 6 ft by the use of 
smaller heads. The effect of smaller heads running for a longer time is more 
noticeable with furrow irrigation than Avith flooding, but the effect is marked In 
both cases. The grade of hard land should not be over 6 or 6 ft. to the mile. A 
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grade of 4 ft. is satisfactory if the land is properly leveled. Drains should be 
made at the lower ends whenever practicable, as scalding is very common on this 
type of soil. The drains should be large enough to prevent the accumulation of 
water at the lower ends/^ 

Irrigation of graiHy W. W. McLaugh'lin (U. B, Dept. Agr., Farmers' Bui. 
863 iJ917), pp. figs. 7). — ^This states that flooding from field ditches is the 
usual method of handling water in irrigating grain, but that the border and 
basin methods are also adapted to such crops. These methods are described in 
detail and the proper time to irrigate, quantity of water required, and cost of 
growing grain under irrigation are discussed. 

The irrigation of alluvial soils, A. and Oabkielle L. C. Howabd {Agr. Jour. 
India, 12 {1917), No. 2, pp. 185-199, figs. 4). — Improvements in methods of irri- 
gxiting crops on aliuvial soils in India with a view to increasing the duty of 
water are described. 

Tumping for irrigation, H. E. Murdock (Montmia Sta. Cire. 60 (1917), pp. 
9~S7, figs. 17). — This circular deals with the design, construction, operation, 
and cost of pumping plants for irrigation under Montana conditions. 

It is stated that with care from 0.5 to 1.5 acre-feet of water per acre may be 
sufticient to mature crops in Montana. Some of the subjects taken up more in 
detail are centrifugal, turbine, and plunger pumps, windmills, gasoline and oil 
engines, and electric motors for irrigation pumping. Engine, pump, and belt 
and pulley troubles are also discussed and remedies suggested, 

“ From a consideration of all the expenses connected with pumping for irri- 
gation, all factors should be included in an estimate for the design of a plant. 
Economy in the cost of applying the water calls for a large plant or a storage 
reservoir. Saving in the engineer’s salary calls for a plant where the engineer 
can do the irrigating. Interest and depreciation cost calls for a small plant 
and a long irrigating season. Before installing an irrigation pumping plant, 
competent engineering advice regarding its design should be secured.” 

The use of windmills in irrigation in the semiarid West, F. E. Fuluer 
(17. B. Dept. Agr., Farmers' Bui. 866 {1917), pp. 38, figs. 12). — ^This Is a revision 
of Farmers’ Bulletin 394 (E. S. R., 23, p. 395). It deals with sources of water 
supply, quantity of water available, sinking wells, well casing, capacity of mills, 
choice of tow^er, erection and maintenance of mills, pumps, and reservoirs, A 
final section describes wundmill-pumping installations in present use. Consider- 
able practical data in tabular form are included. 

Tractical information for beginners in irrigation, S. Fortier {U. 8. Dept. 
Agr., Farmers' Bui. 864 (1917), pp. 38, figs. 23). — Tills is a revision of and is 
designed to supersede Farmers’ Bulletin 263 (E. S. E., IS, p. 4S2). **The first 
few pages contain some suggestions to those W'ho are confronted with the task 
of selecting a farm under an irrigation system. Arid soils and water supplies 
are considered In a general wmy from the .standpoint of the irrigator, Tiie 
greater part of the paper is taken up with a somewhat fuller description of how 
to locate and build farm ditches, how to prepare land to receive water, how to 
irrigate a few’ of the staple crops, and how’ much water to apply.” 

Tractical methods of measuring flowing water, G. 0. Wtsler {Mich, Engin., 
34 {.me), pp. m-115; aOs. in Chem. Abs., 11 {1911), No. 5, p. 507).— In addi- 
tion to gravimetric, volumetric, and weir methods, chemical gauging is de- 
scribed. 

In this method some cheap chemical, usually salt, is added to the winter at a 
constant rate. “At a point downstream where a thorough, uniform mixture has 
occurred samples are taken and the degi'ce of dilution determined. If W pounds 
of NaCl be added to a stream whose discharge is Q eii. ft. per second, and it is 
found that,N pounds of water contain 1 ib. of NaOl, the total discharge Q in 
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cubic feet per second will be WN/62.5. If T represents tlie mean Telocity of 
the stream and & tlie breadth, then, when the average depth lies between b/10 
and 36/10, complete mixture occurs at a distance downstream ==66 and at a 
time when the addition of the chemical has continued at least 24&/V seconds. 
Samples must not be taken more than 66/V seconds after the addition of the 
chemical has ceased. These rules do not apply to streams whose average depth 
is less than 6/10 ; then the point and time of sampling must be made by trial,” 

A bibliography is included. 

Hydraulic conversion tables and convenient equivalents ill. S. Geol, Sur~ 
'Water-Supply Paper 425-0 {IBl't), pp. 71-94)- — Specially prepared tables 
are given which afford a ready means of conversion between the terms in 
common use in hydra iilic computations. These should be of material assistance 
to irrigation engineers. 

Ground water for irrigation in Lodgepole Valley, Wyoming and lN“ebTaska, 
O. E. MeJxVzjer (17. S. Geol. Survey, Water-Supply Paper 425-B (1917), pp. 57- 
69. pIS: S, fig. 1). — This report deals with the underground waters of an area 
<»f about 2,200 scjuare miles in southwestern Nebraska and southeastern Wyom- 
ing. Analyses of the waters are given which show them to be satisfactory for 
irrigation and domestic use. Data concerning wells in Laramie County, Wyo,, 
and Kimball, Cheyenne, and Deuel Counties, Nebr., are also given. 

Wells yielding enough water for practical irrigation can be obtained in most 
parts of Lodgepole Valley and the total irrigated area could be considerably 
increased by pumping. However, the area now Irrigated is very large in com- 
parison to the size of the stream, because ground water is supplied to the stream 
during the irrigation season. Extensive pumping of ground water would re- 
duce the available supply of stream water, although the decrease in stream 
water vcould be less than the increase In pumped v;ell water. Pumping on a 
moderate scale will probably not appreciably reduce the supply of stream water 
and is doubtless practicable in Lodgepole Valley. Plowing wells could prob- 
ably be obtained by deep drilling in some parts of the valley, but the prospects 
are not encouraging for obtaining supplies from deep w'ells in quantities or at 
costs practicable for irrigation.” 

In an appended article entitled Cost of Pumping for Irrigation in Western 
Nebraska, data are reported by H. C. Diesem as summarized in the following 
tables : 

Remits of operating certain pumping plants in Nebraska in 1914- 
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5 Centrifagal pumps. Figure indicates number or size. H»» horizontal, V«» vertical, T-» turbine. 
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Wumber and cost of irrigatiom at certam pumping plants in Mebrasim in 1914. 


Plant No. 
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Surface water supply of wsstsm O-ulf of Me^dco basins, 1916 (C/. B, Cfeoh 
Survey, Water-Supply Paper 438 (1917), pp, lOd-i-XXVl] pis. S). — This report 
presents tJie results of measurements of flow made on tbe Colorado, Rio 
Grande, and otlier river basins in tlie western Gulf of Mexico drainage area, 
together with the usual list of gauging stations and pu!)lication8. 

Recent advances in the impiwement of water supplies, 0. B. A. Winslow 
and Anna M. R. Laitpes (€min, Boc. Oiv. Engin., Tram, and Proc., 1915-16, pp, 
17-B7; abs. in €hem. Abs., 11 (1917), No. 5, p. 507).— The efticiency of each of 
the four principal methods by which surface water may be made safe for 
drinking, namely, storage, slow sand fiitration, mechanical filtration, and disin- 
fection, are discussed, and typical examples noted with data on cO'St of 
operation. 

ilHie domestic water supply on the farm, H. B. Muimocir (Montana Bta. Giro, 
66 (1917), pp. 8S-10S, figs. 12 ). — ^Thls circular deals with the sanitary aspects 
of farm water supplies including wells, springs, and cisterns, and describes 
simple farm water supply systems which are adapted to Montana conditions. 
A brief section on farm sewage dispostil is included. 

' Detection of typhoid and paratyphoid bacilli in feces and water, F. 
DmNEET and G. Mathietx {Conipt Rend. Acad. Bd. [Paris] » 164 (1917), No. S, 
pp. 124-126; abs. in Jour. Boe. Chem. Indus., S6 (1917), No, 4 P- 2S2).—Kxperh 
meiits are reported in which it was found that coli bacilli developed very 
slowly during a period of 24 hours in a peptone solution confei'ining variable 
Quantities of malachite green and genendly did not grow at all with con- 
oentrattons of 1 : 8,000. The typhoid bacilli grew more rapidly In solution, a 
containing from 1:5,000 to 1:2,000 concentrations of malachite green. Para- 
typhosus B grew more rapidly than paratyphosus A, and a solution coutainiiig a 
1 : 2,600 concentration of malachite green was totally discolored by the growth of 
para typhosus B in 24 hours. The use of malachite green in detecting and dis- 
tinguishing pathogenic intestinal organisms in water and sewage is conslciereii 
feasible, although all commercial malachite green is not suitable for this 
purpose. 

The presence of paratsrphoid wganisms was easily demonstrated in Seine 
River water by this method. 

The use of aromatic chloramin compounds for the sterilization of water 
for drinMng purposes, R. L. M. Wallis (Indian Jmr, Med, Rmmrclh 4 (1917), 
No, 4 PP^ d0d-^i7). -—Experiments on the use of chloramin T (pani-tolueae- 
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sodium-siilplaocliloriimid.) as a disinfectant for treating drtnirliig water are 
i*eported. 

It was found that 0.04 gm. of chioramin T will completely sterilize 1 liter 
of any water in 10 hours even when 10,000 organisms per cubic eentiroeter are 
present. ‘‘The water so treated is entirely devoid of any unpleasant taste, 
and will remain sterile for at least four days. There is evidence to show that 
its activity is markedly increased by the presence of organic mutter in solu- 
tion in the water, in fact organic matter is essential for the compound to exert 
Its action as a disinfectant. Chioramin T possesses many advantages over 
Weachiiig powder as a chemical reagent for sterilizing water, mo-re particularly 
its deiiaite and unalterable composition, its stability in solution, non toxicity, 
absence of coiToslve action, and nonproduction of an unpleasant taste in the 
treated water. All the ■ results tend to demonstrate that we have in certain 
of the clYloramiiis the ideal reagent for sterilising waiter on a large scale.’’ 

Standard road sections (Helena, Mont.: Mont. Bi-ate Ilighwa'if Com. [i9i7], 
pp. 12, figs. 10). — Diagrammatic illustrations of standard road sections used by 
the Montana State Highway Commission are given. 

Standard plans, box culverts, slab and girder bridges, 1916 (I)es Moines, 
Iowa: Iowa State Highway Com., 1916, pp. 27, figs. 26). — This book' contains a 
complete set of standard plans for concrete highway culverts and slab and deck 
girder bridges issued for 1916 by the Iowa State Highway Commisslion. 

“The box culvert designs . . . are prepared for both stralgM and flaring 
wing wails for span lengths ranging from 2 to 12 ft The standard slab 
designs . . . are prepared for lengths of span from 14 to 24 It The deck 
girder designs . . . range in span lengths from 24 to 40 ft.” 

Highway bridges, 1917, O. Hogarth (Ann. RpL Dept. Pub. Highways On- 
tario, 1916, App., pp. 26, figs. 25). — This is an appendix to the annual report of 
the Department of Public Highways of Ontario and deals with the construction 
of highway bridges in the Province. It is in part explanatory of the specifica- 
tions for steel and concrete bridges issued by the department and also com- 
plementary to the series of general plans issued for steel and concrete bridges. 

Tests of concrete slabs to determine the effect of removing excess water 
used in mixing, A. N. Johnson (Good Roads, n. ser., 14 (1917),, No, 3, pp. SI, 
S2, fig. 1). — Experiments with 12 concrete slabs 2.5 ft. wide, 5.5 ft, long, and 
5 in. thick to determine the influence on strength' of removing the excess water 
by rolling, as is being done in concrete road work, are reported. A 1 : 2 : S mix- 
ture was used, and the consistencies used were a dry and a wet consistency 
finished with a wood float and a wet consistency finished with a roller. 

It wus found that “ those slabs finished with the roller developed a very 
considerable increase in strength over the slabs merely ban d-fini shed. The four 
slabs of wet consistency that were finished by hand have an average modulus 
of rupture of 30S lbs. per square inch, w^hile the four slabs finished with the 
roller have an avei*age modulus rupture of 369 lbs. per square inch, or an increase 
of almost 20 per cent. . . . The slabs that were made of a stiffer mixture, indi- 
cated in the table as medium consistency, giving an average modulus of 340 
lbs. per square inch, are stronger than those of the w'et consistencFs finished in 
the same manner; but the wet-consistency slabs finished with the roller are 
stronger than those of the medium consistency, showing an Increase of nearly 
10 per cent. 

“The results seem to indicate clearly the value to be gained by the use of 
the roller to finish a concrete road ; that it is possible by proper manipulation of 
concrete to secure increased strength and density of a character most desirable 
for a concrete road surface ; and that such surplus water as may be required 
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to facilitate placing concrete in road work can be effectively removed by this 
simple expedient” 

Calcium carbid and acetylene, G. G. Pond (But. Dept. Ghem., Penn, ^tate 
Got, S. ed., pp. 139). — TMs extension report on acetylene gas heating and 
lighting is the second revision and enlargement of material previously noted 
(B, S. R., 12, p, 697) and should be of value in a study of rural ligliting systems. 

Haymaking macMneryj J- Bond {Jour. Bd. Agr. ILondon], $4 
No. 2, pp. 129-142, figs. 4). — Machines and devices used in England in the mak™ 
ing processes and carrying operations of haymaking are described and illiistrateil 

Homemade silos, H. Rabild and K. E. Paeks (U. S. Dept. Agr., Farmers' 
Bid. 855 pp. 55, figs. 47). — This Is a revision of Farmers’ Bulletin 589 

(R S. R., 31, p. 591.) 

The construction of the wood-hoop silo, J. B. Davidson and J. E. Stiles 
(CaUfornia Sfa. Giro. 173 (1917), pp. 15, figs. 12 ). — This circular briefly ex- 
plains the details of wood-hoop silo construction with special reference to 
conditions, reguirements, and available materials and facilities of CaUfornia. 

Poultry houses and appliances {London and. New York: Cassell Co., Ltd., 
1917, pp. 156, figs. 226 ). — This is a popular handbook of information on the 
snbject, containing the following chapters: The building of poultry houses; 
troughs and fountains ; nesting boxes and trap nests ; coops ; some special pens ; 
scratching sheds, etc. ; hurdles, fences, etc. ; various poultry houses described in 
detail ; ornamental poultry houses ; intensive-system poultry houses described 
in detail; heated chicken-rearers; cold chicken-rearers; and grain distributor 
for poultry. 

Chicken houses, R. M. Sheewood {Kansas 8ta. Cire. 61 {1917), pp. 15, figs. 
16 ). — This circular points out the general requirements of chicken-house con- 
struction for Kansas conditions, and includes illustrations of a number of 
chicken houses and floor plans for the same, showing various plans of building, 
arrangements of fixtures, and systems of ventilating. 

Ice houses, H. E. Mubdock {Afontana Bta. Cire. 59 {1916), pp. 8, fi-gs. 4)* — 
This circular deals with the design and construction of farm ice houses, with 
special reference to Montana conditions. 

RURAL ECOHOinCS. 

Agricultural cooperation and organization, G. Radford {London and New 
York: Hodder Stoughton, 1917, 2. ed., pp. 154). — The author has cleiine^l the 
ultimate object of the cooperative movement as it affects the laiul in the firo- 
diiction of more, better, and more uniform qualities in, stocks arul crops, and 
the distribution of these when produced, both more efficiently and at a lowot 
cost He has applied these principles to the production of such articles as milk 
and milk products, meat, bacon, and poultry, and to finance, insurance, juhI 
ixansportation. 

Cooperative buying by farmers^ clubs in Minnesota, E. D. Durand and 
H. B. Price (Minnesota Sta. Bui. 167 {1917), pp. 3-41 figs. 2).— The authors 
have described a number of typical buying organizations of farmers as found 
in Minnesota, and have summarized their investigations as follows : 

In Minnesota, cooperative buying by farmers’ clubs and other similar asso- 
ciations and groups is comparatively unimportant from the standpoint of mag- 
nitude of business. Cooperative buying is more common in the less densely 
settled sections of the eastern, central, and northern parts of the State than 
elsewhere. The commodities chiefly bought are those which are bulky and 
are well standardized, the most important being feed, flour, and twine. 

In cooperative buying the direct money cost to the consumer usually repre-' 
sents some saving as compared with the prices that would otherwise have^ to 
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be paid. In some cases this saving is considerable, but in other cases, insignifi- 
cant. Judgment as to the actual advantage or disadvantage of cooperative 
buying can not be based exclusively on the amount of direct saving thus com- 
puted. . , . 

“ For certain classes of goods, such as groceries and hardware, manufacturers 
and wholesale dealers often refuse to give wholesale prices on cooperative pur- 
chases on account of the resulting injury to retail dealers who are their 
customers. Retail ' dealers, as might be expected, are usually opposed to co- 
operative buying from outside concerns, and maintain that in the long run the 
practice will injure not only them but also their customers.^' 

Cooperation in Finland, H. Gebhard, edited by L. Smith-Gouoon (London: 
WilUnms d Norgate, 1916, pp. XHI+WO, pi. 1). — ^This is a translation of the 
revised edition of Gebhard’s work. The author reviews the cooperative move- 
ment in the various countries of Europe and traces the origin and development 
in Finland. He also describes in some detail the Finnish local cooperative 
societies, their functions, and also their federation into the national organiza- 
tion. 

First annual report of the State market director of California fox the 
year ended December 1, 1916, H. Weinstock (Ann. Rpt. State Market Dir. 
VaL, 1 (1916), pp. 110). — This report gives in detail an account of the different 
marketing organizations which have been actively identified with the work of 
the State market director’s office during the year ended December 1, 1916. 

Federal Farm Loan Bureau, H. Quick (Chicago: Blackstone Inst., 1911, pp. 
SIf ). — This pamphlet consists of one of a series of lectures, and explains the cir- 
cumstances leading up to the organization of the Federal Farm Loan Bureau, 
the plans and purposes of its organization, and the law under which it operates. 

Scientific method of appraising farm lands ({San Franaisco], Cal: F. M. 
Gintg, 1911, pp. 16, figs. 6). — This publication is an outline of different factors 
that go to make up farm values and of methods that may be used in making 
appraisements. 

Harvest help and wages [in Saskatchewan], T. M. Molloy (Saskatolmmn 
Dept. Agr., Ann, Rpt. Bur, Labor, 6 (1911), ^pp. 24~27), — These pages call atten- 
tion to the labor situation, methods of obtaining labor, and the sources used. 

Child labor in the sugar-beet fields of Colorado, E. N. Clopfee and L. W. 
Hine {Child Labor Bui, 4 (1916), No. 4, pt. 1, pp. 116-206, figs. i7).— The 
authors have described the participation of children in the growdng of sugar 
beets, and its infiiience upon their education and physical development. 

Eace suicide in the United States, W. S. THOMr»soN (Sol AIo,, 5 (1911), Wo. 
1 , pp. 22-25 ), — In this article the proportion of children born to women of 
child-bearing age is compared for rural and urban populations. The apparent 
influence of geography, difference in increase of native and foreign stock in the 
cities, and reasons for the more rapid increase of rural over urban population 
are reviewed. 

Missouri country life conference, 1917 (Missouri Bd. Agr. Mo, Bui., 1$ 
Wo. 2, pp. 99). — The greater part of the discussions in this conference 
relates to the methods of organizing farms, developing leadership, and the 
different rural education problems. 

Bural life in Litchfield County, G. S. Phelps (Norfolk, Conn.: Litchfield 
Co. IJniv. Chib, 1917, pp. 137). — This report describes the topography, soil, early 
settlement, historical development, and present conditions of agriculture in the 
county. 

A brief social and economic survey of Floyd County, Estelle Hughes 
(Bui State Normal School [Athens, Ga,], 4 (1911), Wo. //, pp. 15). — ^This report 
is based on the study of the census and other 'documents to show the/agricul- 
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tiiral population and educational and transportation situation in Floyd 
County, Oa. 

A brief social and economic survey of Muscogee County, Ella Jones (Buk 
State Worrml School lAthens^ Ga.}, 4 (i917), Wo, S, pp, IB ), — -TMs report gives 
(lata corresponding to tlie above for Muscogee County, Ga. 

Hew Harii|}sMre farms (Concord, W, IL: N. II. Dept. Apr., 19 J 6, pp. pt 1, 
figs. 16). — Ti'ils publication contains a list of farms available for farming or 
snnimer homes and indicates their size, types of buildings, and distances from 
railroads and educational and religious institutions. 

Englisli farming, past and present, R, E. Pkothero (London: Long mam, 
Green d Go., 1,917, ed., pp. XF+oO.f)* — book is a reprint of a volume 
previously noted (E. S. R., 28, jk 689). The tables or. wheat prices and agri- 
cultural statistics have been brought up to date. 

The national food policy (Roy. Soc. lLonflo7i'j, Food (War) Cfommittee, Nai. 
Food Policy [Papers], 1911, Danger of RcBtrieting Coyisiimption of Meat, pp. S; 
Primary Importance of Bread, pp, 6; Maxhmun Prices, p. 1; Price Fixing, pp. 
S; Memorandum, upon a Limited Measure of Food Distrihution, pp. S). — These 
papers relate to methods of meeting the food situation in Great Britain, both 
at the present time and in the future. 

It Is pointed out that it should be the policy to maintain a full supply of ce- 
reals at all cost ; that maize, barley, rice, and other grains should be preserved 
for human consumption ; and that each in'dividual should be urged to reduce his 
food to the minimum required for efficiency. Measures should be adopted to re- 
duce the number of cattle, sheep, and swine, and the tonnage if possible should 
be decreased by decreasing the importation of meat. The committee also believe 
that no restrictions should be placed on the consumption of meat, and that 
home-grown meat should be used for the army, navy, and civil population. 
They point out that a high price is not only a strong incentive to production 
hut also an insistent reminder of the necessity of avoiding waste. The free 
play of prices provides the motive power for the distribution of produce. 

The economic resources of the German colonies (Bui, Imp, Inst, [So, Kefir 
mngtonj, IS (1915), Nos. 1, pp. 110-U4; pp, 2SS-260, fig, 1; S, pp. S92--42B; 
4, pp- 559-581). — ^These articles describe the development of native and Euro- 
pean agricultural products and livestock in German East and Southwest Africa, 
and the German West African colonies and Pacific possessions. 

Annual report on the agricultural department for the year 1915, R. Asm- 
STBONO (Ann. Bpt, Agr, Dept, Zanzibar, 1915, pp. Jfl}-68). — This report gives 
for Zanzibar the production and trade in agrieiilturnl products, and the report 
of the meteorological conditions during the year, 

AGEIC¥IT¥UX EBUCATIOl, . 

Work of school children during out-of -school hours, G. D. JAims (U, B. 
Bur, Md, BuL, M (1911), pp. 28). — ^This investigation is concenic?cl with the 
education of school Children who work during out-of-school hours ; the amount 
money value, and nature of the work performed; how school children spend 
their leisure hours; why they leave school at an early age; and to what extent 
gardening can replace less desirable forms of employment. It covers the activi- 
ties of a total of 14,391 boys and girls of the fifth, sixth, and seventh grades, 
of urban communities in 11 States, namely, Alabama, Arkansas, Connecticut, 
Delaware, Iowa, Michigan, Missouri, Ohio, Pennsylvania, Dtah, and Wash- 
ington. 

Of these children 5,181 were employed during summer vacation. ' Their total 
earnings amounted to $68,342, or an average of $13.19, but T per cent averaged 
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169.01, Twenty-seven per cent of tlie diildren worked during ont-of-sciiool 
hours throughout the year, with average weekly earnings of $1.51 ; of these 7 
per cent averaged $2.€T per w^eek. Of the total number of workers, nearly 33 
per cent of the boys and 26 per cent of the girls performed farm work for pay^ 
Including tlie picking of fruit, weeding, hoeing and cultivating crops, and caring 
for poultry, horses, and other live stock. 

From the standpoint of educational opportunities farm work is considered to 
rank high. Children gain skill from ^corking with the hands, and such varied 
experiences as are offered on the farm furnish abundant opportunity for an all- 
round development of the senses. They also have an opportunity to ^ observe 
soDie of the workings of nature, which shoidd make them broader and more con- 
tented. From the vocational standpoint, also, children engaged in farm work 
are able to learn many things that prove of use to them in later life. Ability to 
grow plants is valuable from both vocational and avocational standpoints. 

It was found that 8.5 per cent of the children desired to leave school. Of 
these 34 per cent frankly stated they do not like school, and 60 per cent would 
rather go to work. As a remedy for this school-leaving problem the author rec- 
ommends (1) remunerative employment for children while attending school, 
such as home gardening projects, the educationril value of which is greatly en- 
lianced by conducting them on a real money -earning basis; (2) a change in 
educational methods aiming to vitalize school work and thus make school more 
interesting and retardation less common; and (3) the establishment of contin- 
'uation courses for children who must leave school. 

Statistical data show that 27 per cent of the children conducted independent 
garden exercises. These gardens averaged 1,101 sq. ft, and gave an average 
return of $3.50. There were 361 children who raised produce valued at $10 or 
over, 81 valued at $25 or over, 80 valued at $40 or over, and 22 valued at $50 
or over. There was available for all pupils an average of 9()1 sp. ft of land for 
gardening, which with intelligent handling should produce, at 10 cents per 
.square foot, returns of $96.10 to each operator. To provide for gardening 
and other practical arts instruction would necessitate the reorganization of 
school work, including the rearrangement of the school year so that the sum- 
mer vacation may come in the middle of the year instead of at the end. 

Earm work and schools in Kentucky, E. N. Cloppeb (Child Lai) or Bul„ S 
Wo. 4, pp. 178-206, figs. 22 ). — ^This report is concerned with the inter- 
ference of farm w-ork with the attendance of children at rural schools in Ken- 
tucky and is based on a, study made in seven selected counties. The author 
calls attention to the fact that the 1910 Federal census of occupations credits 
Kentucky with 64,692 child workers from 10 to 15 years of age, of wiiom 82 
per cent are reported as agricultural laborers, most of them on the home farm, 
as compared with slightly less than 72 per cent for the entire country. 

The study indicates that farm work, including all processes of tobacco cul- 
ture, except firing ; plowing, cultivating, and cutting corn ; filling silos ; thrash- 
ing grain; picking berries; making hay; and drying apples interferes more 
than any other factor with the education of rural children In Kentucky. 

The economic situation of the small farmer in Kentucky is discussed some- 
what in detail, inasmuch as the demands of his ivork and his inability to hire 
labor may be responsible for his being unable to keep- his children in school 
throughout the term. It is stated that the child labor laws of the^ States do 
not apply specifically to agriculture, although an act of Nebraska forbids 
chIMren under 16 years of age to work in beet fields at night or more than 8' 
hours a day, and one of New York 'provides that boys over 12 years of, age 
must not work more than 6 hours a day in gathering produce, 'Whatever that 
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may mean. Tiie only restrictlon.s in the statutes of Kentucky that apply to 
cliUd workers on farms concern their attendance at school/' 

The education of city boys on the land: A preliminary inquiry, J. J. Pino- 
lay (./o«r. Bfl Agr, [Lo'Moti], 24 (1917), No,' 1, pp. 21'S2 ). — ^The author dis- 
cusses the results of an inquiry to discover what efforts are being made to 
educate city boys over 12 years of age to fit them for rural oeciipatioiis, i. e., 
not merely to give them lessons in a country school, but to provide them with 
first-hand experience of country occupations. He found only two institutions 
in Great Britain that clefiniteh/ aimed to teach agriculture to city boys, via, 
the Scouts’ Farm established by Sir Robert Baden Powell at Wadhurst in 
Kent and the endowed scliool at Staunton-on-Wye, Hereford. 

Institutions for wniifs and strays and the reformatory and industrial schools 
bring a certain portion of their inmates back to the land in two ways: (1) By 
sending boys who are educated wholly in the cities to farmers under license, 
very often to South IVales or to Ireland, thus keeping them at farm work 
until they are at least IS years of age; and (2) by training boys on farms 
which are maintained side by side with other industries at some of these insti- 
tutions. In this connection mention is made of the Lancashire Branch of the 
National Children’s Home and Orphanage at Edgeworth, which is practically 
a model country village in which boys and girls engage in all of the domestic, 
industrial, and agricultural crafts which their common life demands; also of 
the Besford Farm School, conducted for some four years at Eversliot in Dor- 
setshire, which is a certified industrial school, specializing in farming and 
gardening, as well as in the staple trades of Leicester. 

Most of the boys turned into farmers at Wadhurst and in the industrial 
schools, etc., have gone to the colonies !>ecause in England they can hope to 
secure at the best only a scanty livelihood. In the author’s opinion the whole 
problem is at present one mainly for private initiative, and the remotl'es must 
clearly be soiiglit in the field of social organization. Measures for the improve- 
ment of this unsatisfactory state of things are discussed. 

Vocational education (OaL Bd. Ed. Bui. 2S (19X7), pp. 29 ). — This bulletin 
contains the general regulations adopted by tlie California State Board of 
Education, July 19, 1917, for the establishment and iiiaintenaiice of Federal 
and, State aided vocational education in California. It deals with Federal and 
State aid available for, and t!m provisions and requirements of the Federal 
and State acts, relating to. part-time vocational courses in agriculture ; voca- 
tional courses, and classes in the trades, househoKd economics, and industries; 
and continuation classes in civic and vocational subjects. 

For the vocational courses in agriculture a one-year course of not less 
than 30 weeks is recommended at tlie present time, but a second year may 
he added later if a sufficient number of pupils desire the wmrk. Not less 
than three Iioiirs a day of each pupil’s time must be devoted to farm-project 
,work and to the instruction pertaining thereto, and to farm mechanics. Each 
pupil must also conduct at least one farm project during the school year, 
such as the producing and marketing of farm, orchard, vineyard, or garden 
crops, or of bees, poultry, stock, or other farm animals or their products, and 
upon a coinmercially productive basis. 

Schools maintaming vocational agricultural courses under these acts must 
also provide for the organization and supervision of agricultural dubs, under 
the agricultural extension department of the University of California, for 
pupils not nmintaining project work as a part of such courses. 

The regulations also deal with the sources of financial support, qualifications 
of teachers, etc. 
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Report of agriculture in tlie Mgli schools of MicMgan (MwK Agr. €oL^ 
Dept. Agr. Ed. Bui, IB (1917), pp, fig$, 11). — ^This bulletin gives a brief ac- 
count of tlie actual methods of instruction and the results obtained during the 
past year. 

The instruction comprises prevocational agriculture and garden practice in 
the seventh and eighth grades, plant and animal industry in the ninth and tenth 
grades, and special agricultural subjects, such as crops, soils, horticulture, and 
farm engineering in the eleventh and twelfth grades. In 1916-17, 57 high 
schools employed college-trained instructors and 8 employed instructors with 
less than college training; 25 high schools had developed 4-unit courses, 24 
offered 4 units by alternating the last two years, and 8 schools had 2-year 
courses. The total number of students enrolled in agricultural subjects was 
2,414, of whom 644 conducted farm-project work and 1,298 garden-project w'ork. 
Twenty instructors were employed for 12 months In the year and 26 gave prevo- 
cational instruction in grades 7 and S. Seventeen schools had land which was 
used for demonstrations and projects. A list of the schools and teachers giv- 
ing instruction in agriculture in 1917-18 Is included. 

Report of a visit to the agricultural schools, J. Malmeos (An, Agron. ISaUr 
iiago de Chile}, 8 (1914) v Afo- PP* o-2d). — ^This is a report on the work of the 
four schools of agriculture in Chile, located respectively at Concepcion, Chilian, 
Cauquenes, and Talca, under the control of the General Inspection of Agri- 
culture. 

List of, agricultural and horticultural officials, institutions, and organiza- 
tions [Dept. Landl)., Nijv. en Handel lNetherland%},.VerBlag. en Meded. Dir. 
Landb., Ho. 2 (1917), pp. 1S9). — ^This is the official organization list of the 
direction of agriculture of the department of agriculture, industry, and com- 
merce, including higher and secondary agricultural education and research 
institutions, agricultural and horticultural winter schools and courses, itinerant 
instructors, and associations in the Netherlands in 1917. 

Breparatlon of teachers for nature study and elementary agriculture by 
the normal schools, E, R. Downing (School Set. and Math., 17 (1917), No. 7, 
pp. 609-621). — Data are given in tabular form on the nature study and agri- 
culture courses, and incidentally courses in botany and zoology, offered to nor- 
mal school students, and the nature study or elementary science work given 
in the practice schools. The information was obtained through questionnaires 
sent to the normal schools in this country. 

Plant ecology and its relation to agriculture, W. G. Waterman (Science, 
n. scr., 46 (1917), No. 1184, pp, 22S-228). — In this paper delivered before the 
Illinois Academy of Science, February 23, 1917, the author discusses the content 
of ecology and its relation to agriculture. 

He finds that “ up to the present the method in agiiciiltural texts and courses 
has been to teach a little plant morphology, a chapter on plant activities, and 
then Tifne-tentlis of the work on agricultural practice.” He would recommend 
in addition the insertion of a section on ecological principles covering the con- 
tent of ecology as outlined. It should be general and theoretical ^and yet so re- 
lated to agricultural practice as to form a suitable foundation for the agri- 
cultural course. = 

Report of committee on education: Amount of agricultural engineering 
work offered in agricultural colleges, A. H. Gilbeet (Trans. Amsr. Soc, Agr. 
Engin., 10 (1916), No. 1, pp. 101-104)-— This is in continuation of a report made 
at the meeting of the preceding year (E. S. R., 34, p. 498) on an investigation 
of the amount of agricultural engineering work offered in the State agricul- 
tural colleges in the United States and Canada, 
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Tlie limclieon as a project in elementary and secondary ediication, Jenhy 
H, Show (Jom\ Home Mcon.. 9 (19 J7), No, 8, pp. 861-864) ,—TMs Is a discns™ 
sion, from tlie standpoint of tlie large city, of some of tlie things that are being 
clone and planned along this line in Oiilcago. Both class and individual projects 
flre found possible, those being practical applications of lessons learned^ Work 
wliicb is not educationally valuable becomes paid service. 

Soils and fertilizers, T. L. Lyon, edited by L. H. Bailey (Neto York: The 
MacmUlan Co,, 1911, pp, XX -4-255, pis, 16, figs, 34)*— l^his test on soils for 
secondary schools, short courses in agriculture, and summer courses for teadi- 
ers, deals with soils as a medium for plant grdwth ; soli formation and transpor- 
tation : texture and structure of soils ; organic matter ; soil water ; plant food ; 
materials In soils; acid and alkali soils; the germ life of tlie soil ; soil air and 
soil temperature; nitrogenous, phosphoric acid, potash, and sulphur fertilizers; 
lime; the purchase, mixing, and use of fertilizers; farm and gi-een manures; 
and crop rotation. Questions and field and laboratory exercises accompany 
each chapter. No chemical symbols or formulas have been used. 

Our bird book, A, G. Webb (Kansas City, Mo.: Pioneer Publishing Co,, 1917, 
pp. Xl/+g44» P'b 1, ftgs. 28). — This nature reader, prepared for use in sciioohs, 
presents a simple and definite educational plan for the study of comnion birds. 
In connection with the lesson on each bird, there is a blank page for a record 
of the pupiFs personal observations. On a long sheet inserted in the book are 
the pictures of 14 birds in their natural colors, which are to be mounted on 
specially prepared pages scattered throughout the book In connection with the 
stories describing the birds. 

Meld lore for young farmers, Katherihe A. Gsimes, edited by W. L. 
Hutchinson (Dallas, Tew.: The Southern Publishing Oo,, 1917, pp. 

8 $). — This text on nature, intended for the graded schools, is devoted to a 
study of such topics as nature’s elements and compounds, the soil, plant food, 
inside and outside growers, the right plant in the right place, rotation of crops, 
handling dlfiicult soils, planting, taking care of the crop, cotton, beneficial and 
Injurious weeds, birds, and insects, plant diseases, how to get good seed, the 
life work of the plant, how seeds travel, the farm wood lot, the home garden, 
making home attractive, and chickens. 

Outlines of agricultural economics, B, G. Noursb (Chimgo: Uwk). Chicago 
Prms, 1917, pp. IX -4-95, figs. S ). — ^This is a class book of Questions and prob- 
lems to accompany the author’s text on agricultural economics, already not«i 
(E. S. B., 36, p. 390). 

Home demonstration work as correlated with the liouisiana public schaols, 
Amcb S. Hickman et al. (La, Agr, Col, Ewt, Dip, Bui 24 (1917), pp. 179, figs. 
$3 ). — ^The home deinonstration work outlined in this bulletin comprise four 
projects, gardening, canning, cooking, and .sewing, each extending over four 
years and with the first year in the elementary or grammar schools. A credit 
of one unit for high school graduation is given on completion of the four years’ 
work. 

Beport of the women’s institutes of the Province of Ontario, 1916 {MpL 
Women's Insts. Ontario, 1916, pt. i, pp. 120, figs. This is the annual r^rt 
on the progress of women’s institute work in Ontario for 1916. It consists of 
the proceedings of the annual conventions of 1915, together with statistical data 
for 1915-16, The demonstration lecture work included 75 courses in food and 
cooking, sewing, and home nursing and first aid, attended by about 2,700 women 
and girls. The 1916 home garden and canning contest was participated in by 
22 branch Institutions representing a total of 245 gardens. 
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MISCELLANEOUS. 

Annual Beport of California Station, 1917 {California Sta, Mpt. 1917^ pp, 
95, pis, 2, fig, I)„~-TMs coBtains the organization list and a report of the di- 
rector on the work and pnhiications during the year, including a list of the 
station projects, some data pertaining to the instruction and extension work 
©f the college of agriculture, a reprint of the publication previously noted 
CB« S. R., 37, p. 697), and a summary of the reports of the field parties coc.- 
diictlDg this inquiry, 

Report of progress of work: and guide to experimental plats, Kortla Cen- 
tral Experiment Station, Grand Rapids, 1916 (Mimiesota Sta., Rpt, G-rani 
Rapids Substa,, 1916, pp, 64, figs. 30). — This is a report of the work of the 
year. The experimental work reported is for the most part abstracted else- 
where in this issue. 

TMrty-sixtli Annual Report of Ohio Station, 1917 (Ohio Sta. Bui, 315 
(1917), pp, XXXF-l-5, fig. I). — This contains the organization list, a financial 
statement for the fiscal year ended June 30, 1917, and & report of the director 
summarizing the work and publications of the station during the year. 

Monthly Bulletin of the Ohio Experiment Station (Mo. Bui. Ohio 8ta., 2 
(1917), No. 9, pp. 282-S15, figs. 18). — This contains several articles abstracted 
elsewhere In this issue, together with the following: Entomological Survey of 
OMo Wheat Fields, by H. A. Gossard ; Shade Trees Eaten by Walnut D.atana ; 
The Green Soldier Bug, by R. B. Whitmarsh, an abstract of Bulletin 310 
(E, S. R,, 37, p. 258) ; Soy Beans As Human Food, by J. B. Park, an extract 
from Bulletin 312 (E, S. K., 37, p. 235) ; Hill Selection Increases Potato Yield; 
and notes* 



NOTES. 


Ptirdiie Umiversity and Station. — A Eumber of special courses have been est;il)“ 
lislied to give extra training for men preparing for military service. One of 
these courses deals with the handling of horses and the treatment of their 
more common diseases, several with gas engines, and another with military 
French. 

A course of instruction for city garden supervisors was given in March. 

The station is cooperating with the Office of Cereal Investigations of the 
IT. S. Department of Agriculture in a study of root and systemic diseases of 
corn. The work is to be in direct charge of George N. Hoter of the Bureau 
of Plant Industry. An elaborate equipment for these physiological and patho- 
logical investigations has been installed in the station laboratories. 

Prank I. Odell has been appointed manager of the Moses Pell Annex to the 
station, located at Bedford, Claude Harper of the Illinois University and Sta- 
tion. has been appointed assistant in animal husbandry for extension work 
with sheep. 

Iowa College and Station. — Recent lines of investigation to be undertaken 
include studies of soft corn silage and digestion trials with lean and fat cows 
on nminteiiance. by the animal husbandry section, buying in spring i\ winter- 
ing bees and a comparison of Italian, Carniolan, and Caucasian bees, by the 
entomology" section, calcium balance of dairy cows, by the chemistry section, 
and ventilating systems for barns, by the agricultural engineering section. 

M, P. P, Costelloe, head of the department of agricultural engineering since 
1915, died January 12 .at the age of B7 years. Prof. Costelloe was a 1906 
graduate la civil engineering of the University of Nebraska and received the 
degree of agricultural engineer in 1916. He had had considerable experience 
on various engineering projects, giving special attention to irrigation, sewage 
disposal, and drainage. 

Kiiute Espe and T. H. Benton, assistants in the soil survey, and G. W* 
Roark, assistant in chemistry, have resigned, and W. E. Whitehou.se, assistant 
In pomology, has been given leave of absence for the period of the war. 
Assistants have been appointed as follows: Pomology, H. B. Nichols; soil 
survey, E. I. Aiigell ; and entomology, Albert Hartzell. * 

Sehraska University and Station.— J. E. Cooper has resigned as associate 
professor of horticulture and assistant horticulturist to become professor of 
horticulture in the University of Arkansas, effective April 1. 

PeMisylvTuda Station. J. S. Owens, assistant in experimental agronomy, 
resigned January 16, 

Virginia Station. T. J. Murray, associate professor of plant pathology and 
bacteriology and associate bacteriologist, resigned February 5 to accept a 
similar position at the Washington College and Station. 

Virginia Truck Si-atioii. ^The substation established at Tasley in cooperation 
with the State board of agriculture five years ago has been relocated with a 
better farm and buildings near Onley. 

Selective Service Law and Agricultural Students.— An amendment to the 
U. S. Selective Service Regulations is announced by the Provost Marshal Gen- 
era! regai cling certain land-grant college students in agriculture. The text^ of 
the amendment is as follows: “ Under such regulations as the Quartermaster' 
19S 
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General may prescribe, students pursuing a course of agriculture, in tbe senior 
year, in land-grant agricultural colleges, whose class standing places them in 
the upper third of tlie senior class as determined by the school authorities, may 
enlist in the Enlisted Reserve Corps of the Quartermaster’s Department, and 
thereafter, upon presentation by the registrant to his local board of a certificate 
of such enlistment, such certificate shall be filed with the questionnaire and the 
registrant shall be placed in Class 5 on the ground that he is in the military 
service of the United States.” 

Progress in AgTienltural Instruction in Latin America. — A recent executive 
decree in Colombia provides for the estahiishment of a tropical agricultural 
station annexed to the national institute of agronomy in the municipality of 
San Lorenzo, Department of Tolima. General instruction is expected to be 
given in various branches of agriculture and allied sciences, inciuding veteri- 
nary science, and courses will also be arranged for students who desire to 
specialize along certain lines. Particular attention will be paid to teaching 
students how to distinguish beneficial from injurious insects met with in prac- 
tical agriculture. The government of the department of Antioquia has taken 
preliminary steps to establish a laboratory for the manufacture of vaccine to 
be used by stockmen in the prevention of murrain and similar diseases of 
cattle. A recent executive decree places the national meteorological service, 
established in 1917, under the department of public instruction. 

The school of agricultural mechanics at Bahia Blanca, Argentina, which 
admits pupils of not less than 17 years of age, had an attendance of 32 in 1916. 
The shops of the school have been equipped with new machinery. 

A Brazilian forestry service has been authorized, to be under the direction of 
the department of agriculture and to have for its object the conservation and 
improvement of forests and the regulation of all matters pertaining to them. 

The department of agriculture of the Dominican Republic has provided a 
traveling agricultural instructor to recommend measures for obtaining more 
abundant yields of staple crops. An agricultural school under the direction of 
Dr. Emil Jeannot wms recently organized at Charpentier, Haiti. 

An agricultural experiment station of the coeducational schools of Amatltian, 
Guatemala, recently began operations, the equipment having been donated by a 
philanthropic citizen of the community. 

In Mexico a school of agriculture was opened in Hermosillo, the capital of 
the State of Sonora, in March, 1917, under the direction of the governor of that 
commonwealth. In the same month a national forestry school was inaugurated 
at Coyoaedn, a suburb of the City of Mexico. The agricultural experiment sta- 
tions In the States of Vera Cruz, Puebla, San Luis Potosi, Oaxaca, and Tabasco, 
have been supplied with modern machinery and appliances, as well as improved 
seeds, and instruction by experts will be given to farmers in these states. - A 
publication entitled Revista agricola has been founded in the national capital. 

An agricultural school has been established in the Department of Leon, 
Nicaragua, with Manuel Godoy as president. The government has also formu- 
lated a plan for a course of instruction in the new national school of agricul- 
ture, according to which there will be a section for the instruction of laborers 
or farm hands, a section for agriculturalists or farmers, and a section for 
agronomists or agricultural engineers. The governor of each povince is to select 
by competitive contests two boys, who have passed the fourth grade of primary 
instruction and are over 13 years of age, for entrance into this school at the 
expense of the State. A school for' boys not over 16 years of age, who have 
studied agronomy for at least a year, was opened recently at Ghinandega City, 
with an, appropriation of $5,000 for its installation. ' It is equipped with up-to- 
date machinery' and implements necessary for the proper cultivation' of cereals,' 
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and otlier crops^ and makes a specialty of teaching its pupils the practical use 
and advantages of maeiimery In agricnltnrai operations. 

The agricultural bank in Paraguay has established weather bureaus in the 
principal farming centers and proposes to compile statistics based on data ob- 
tained from these stations. The goveruinexit of Uruguay has granted 10 schoiar- 
ships in its agricultural school to young Paraguayans who desire to continue 
their studies in Uruguay. 

A law recently enacted by the Peruvian Congress establishes an industrial 
school in the city of Iquitos, This school has an agricultural department and 
a £let3artmeiit of a^t^3 and crafts, and is -to be maintained from the proceeds of a 
tax on rubber shl|}peci through the port of Iquitos and on the registered ton- 
nage of vessels clearing from this port with cargoes for delivery to the port of 
Loreto. The course offered by each department is to extend over three years. 
The agricultural department is intended to fit students for trained work in the 
vast agricultural region of Peru, east of the Andes Mountains, mueli of which 
is as yet unexplored except in the immediate vicinity of navigable streams, 
and nearly all of which is virgin territory for the development of agriculture. 
The site of the agricultural department will be the Cauclio Experimental Sta- 
tion in Iquitos. An executive decree of April 10, 191T, also provided for the 
reorganization of the national school of agriculture and veterinary science and 
the enlargement of its functions. 

A recent executive decree in Salvador provides rules and regulations for the 
operation of the pathological-vegetable laboratory established under the gov- 
erninental order of September 19, 1914, for the study of the diseases of plants 
and proper methods and remedies for preventing and combating them. 

An executive decree in Uruguay places its agronomic stations under the im- 
mediate supervision and control of the Department of Fomento. At the sug- 
gestion of the park commission of Montevideo, a school for gardeners has been 
established in the national capital for the purpose of supplying special skiile^l 
labor of this kind. . 

The Uruguay natlorxal nurserj^ at Toledo is furnishing a large number of 
trees for piantiBg operations. A recent decree prescribes that persons owning 
not less than 100 hectares of land shall be supplied gratis with 100 trees, ■ and 
it is estimated that 100,000 trees will be distributed annually in this way. The 
nursery referred to will also donate to rural communities, schools, police 
farms, etc., 100,000 trees during the present year and 200,000 trees yearly 
thereafter. For the purpose of increasing the cultivation of fiax, which has 
considerably decreased during the last few years, the president of the Republic 
has issued a decree requiring expert agronomists at the Bstamuela nursery, 
as well as those at the agricultural stations at Salto, Paysandu, and Oerro 
Largo, to investigate and report on the different kinds of fiax grown in these 
regions. 
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RECENT WORK IN AGRICULTURAL SCIENCE. 


AGEICULTUEAL CHEMISTSY— AGEO'TECHNY. 

On tine origin of the hnmin formed by the acid hydrolysis of proteins. — > 
III, Hydrolysis in the presence of aldehydes. — II, Hydrolysis in the pres- 
ence of formaldehyde, R. A. Goetner and G. E. Holm (Jour. Ainer, CJiem. Boc., 
$9 (1917), No. 11, pp. 2477-2501, fig. 1 ). — Continuing the work previously noted 
(E. S. R., 30, p. 108) the authors, at the Minnesota Experiment Station, have 
studied the reactions which take place wdien proteins are hydrolyzed in the 
presence of formaldehyde, with special reference to the formation of the black 
insoluble iiuiuin of protein hydrolysis and also, incidentally, to the composition 
of the “ soluble humin ” and “ ammonia ” fractions. 

From the results it is concluded that “ when proteins are hydrolyzed in the 
presence of trioxymethylene and the resulting hydrolyzate analyzed by Van 
Slyke’s method, the nitrogen distribution is so altered as to bear no resemblance 
to the analysis conducted in the absence of aldehyde. When a protein contain- 
ing tyrosin and trytophan is hydrolyzed with increasing amounts of trioxy- 
niethyleue, the figures for both insoluble and soluble humin nitrogen are rapidly 
increased to a maximum, after which there is a sharp decrease in the nitrogen 
curve of these fractions. The ammonia fraction, on the other hand, decreases 
with the smaller additions of trioxymethylene and then rises rapidly for larger 
additions of aldehyde. When both tyrosin and tryptophan are absent from a 
protein, hydrolysis in the presence of trioxymethylene produces no change in 
the insoluble or soluble humin nitrogen and only a steady increase in the 
ammonia fractions. We have showm that the rise in the insoluble humin curve 
and the formation of black insoluble humin is due to the presence of trypto- 
phan in the hydrolyzate, and we believe that the maximum point on the insoluble 
liiimin nitrogen curve coincides closely with the amount of tryptophan, nitrogen 
present in the hydrolyzate. An excess of trioxymethylene largely inhibits the 
formation of insoluble humin but does not break down insoluble humin which 
has once been formed.” 

Histidin and cystin were found not to be involved in the formation of black 
insoluble humin as reported by Roxas (E. S. B., 36, p. 412), and it is believed 
that tryptophan alone of all the hydrolytic products is involved in the reaction, 
as previously reported by the authors. The formation of the humin is indi- 
cated as being due to a combination of tryptophan with some unidentified alde- 
hyde or ketone, and the only part which any of the other amino acids have in 
the humin formation is probably to furnish some of their nitrogen, either 
through adsorption or occlusion. “The a-amino group of the aliphatic side 
chain of tryptophan is not involved in the primary reaction by which black 
insoluble humin is formed. The primary reaction concerns only the indol 
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nucleus, inasaiiicii as tlie same reaction takes place when tryptophan is replaced 
by indol and it appears probable that it is the a-position of the inclol nucleus 
is reactive. 

The soluble huiiilii nitrogen of proteins hydrolyzed in the presence of trioxy- 
inethyleiie is largely derived from tyrosin. However, the maximum point of 
the soluble iiiiinin ciiiu’e includes some tryptophan nitrogen. We believe that 
it is possible to distinguish the soluble humin formed from tryptophan from 
that derived from tyrosin, for there is a sudden drop from the inaximuin 
insoluble humin nitrogen when additional aldehyde is added and then, on the 
further addition of aldehyde, the curve flattens and bet'omes approximately a 
straight line. The sudden drop we believe to be clue to the nonformation of 
soluble humin from tryptophan dtie to the presence of an excess of aldehyde 
and the straight line drop to the deamination of the tyrosin humin. If this be 
true an extension of the deamination curve until it intercepts the rising soluble 
liiiroin curve sinmld indicate the proportion of the soluble humin nitrogen due 
t© tyrosin. The sudden initial drop in the ammonia fraction is probably due 
to rli€^ removal of some compound (tryptophan) in the insoluble humin which, 
when no aldehyde is present, contributes nitrogen to the ‘ ammonia ’ fraction. 
The siidcleo rise in the ' ammonia ’ curve with larger additions of trioxymethyl- 
ene is not clue to the formation of ammonia but to the deamination of amino 
acids and the formation of volatile alktiline compounds, the nature of which is 
still under investigation.” 

The identity of eyanuric acid with so-called tetracarbonimid/^ B. H. 
Waltebs and L. E. Wise Uour. Amcr, Clicm. *SVjc., SO (1917), No. 11, pp. 2472- 
2477) . — Data are submitted which show that the so-called “ tetraearbonlmid ” 
which has been prepared by oxidizing uric acid with hydrogen peroxlcl in alka- 
line solution is really eyanuric acid. Tlie nitrogenous compound isolated from 
a number of soils and at first believed to be tetracarboniinid has been shown to 
he eyanuric acid. 

The further isolation of eyanuric acid from a number of sandy soils from 
different localities in Florida, Norfolk sandy loam from Virginia, lawn soli 
from the grounds of the U. Si Department of Agriculture, Blkton silt loam from 
Maryland, Scottsburg silt loam from Indiana, Caribou loam from Maine, and a 
Susquehanna fine sandy loam from Texas is noted. Prom these results it 
appears that the acid or its precursor is widely distributed in kSoIIs. ' 

See also a previous note (E. S. R., 37, p. 612.) 

The isolation from peat of certain nucleic acid derivatives, W. B. Bottom- 
ley (Froe. Mfj'ij, Soe. ILondonJ, Ser, B, 90 (1917), No, B 62S, pp, ) .— From 
the results of the investigation the author concludes that all the constituG!its 
of a true nucleic acid are present in raw peat, but nucleic acid as such lias not 
been isolated. Nucleic acid must have been present in the plants from wdiich 
peat has been formed, and since it Is improbable that hydrolysis could have 
been brought about by the methods of extraction employed, the original nucleic 
acid has evidently been decomposed by bacterial or other agencies during the 
process of peat formation into the products which have been isolated.” The 
])rohable course of the decomposition of the nucleic acid in peat Is briefly dis- 
cussed. 

The work reported was only qualitative, but it is indicated that a quantita- 
tive study is In progress. The analytical procedures used are described in 
detail. 

Fats from Rhus laurina and R. diversiloba, J. B. McNaie (Bot Gm„ 64 
(1911), No. 4, pp. 330-336, fig. 1), — The foUownng constants were obtained for 
the substances isolated from B. diversiloha and E. laurina^ respectively : Spe- 
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cific gravity at 18.5° G., 0.9872 and 0.8987 ; solubility, milU grams per liter in 95 
per cent alcoliol at 20°, 170 and 136 ; Hiibl iodin absorption, 8.79 and 11.44 per 
cent; saponification value, 220.6 and 157.1; and melting point, 53 and 74°. 

Tlie substances are indicated as being more similar to Japan wax than to any 
otiier fat. A decrease in tlie poisonous properties of the fruit of R, diversiloha 
was found to occur simultaneously with an increase in Its fat content. “The 
decrease in the poisonous properties in the ripening of the fruit of R. diversiloba 
eventually results in the fruit becoming noiitoxic. This phenomenon is not 
necessarily due to a chemical transformation of the poison into fat, for (1) 
subsequent to the formation of fat the cells in which it is deposited become 
filled with starch; (2) it is possible for the plant to transform starch into fat; 
(3) fat is not formed in the parenchymatous sheaths of the resin passages; (4) 
consequent upon the formation of fat, the resin passages are everywhere con- 
stricted by the growth of parenchyma sheaths; (5) a similar fat has been 
found in the fruit of a nonpoisonoiis species of Rhus.” 

A graphical chart showing the time w^hen and the number of birds that eat 
poison-oak fruits is included. 

The composition of loganberry juice and pulp, M. R. Daughters {Jom\ 
Indus, and Engin. Chem., 9 (1917), l^o. 11, p. — ^The following results were 

obtained in the examination of three samples of loganberry juice: Specific 
gravity (16° G.), 1.0523, 1.0477, 1.0508; percentage of acidity as citric, 2,396, 
3.084, 2.109 ; percentage of acidity as sulphuric, 1.678, 2.159, 1.54 ; water, 88.96, 
89.13, 90.54S; total solids, 11.04, 10.87, 9.452; percentage of ash, 0,4139, 0.57S5, 
0.4226; alkalinity (as Iv^COa), 0.413, 0.5075, 0.288; protein (N X 6.25), 0.3226, 
0.731, 0.7375; sugar (as invert sugar), 6.56, 5.37, 8.39; alcoholic precipitate, 
0.502, 0.872, 0.4008 ; calorific value per liter, 290, 207, 385. The percentage com- 
position of the moist and dried loganberry pulp, respectively, was found to be, 
moisture, 70.97; total solids, 29.03; protein (NX 6.25), 3.727 and 12.81; ether 
extract, 3.799 and 13.089; nitrogen-free extx'act, 11.06 and 38.11; crude fiber, 
8.SS9 and 28.89; ash, 0.695 and 2.394; acid (as citric), 1.367 and 4.706; calories 
(per pound), 426 and 1.458. 

The oil obtained yielded the following constants: Specific gravity (15.5°), 
0.926; refractive index (15.5°), 1.4811; solidifying temperature, — 33°; iodin 
number, 158.32; saponification number, 179.8. The oil is indicated as lying 
between hempseed oil and tung oil as a drying oil. 

Summary of the composition of wines of current consumption, G. Filau- 
DEAiJ {Ami. Falsif., 10 (1917), Ao. 105-106, pp. 821-405). — These pages contain 
data for the various wines of the harvest of 1916 (E. S. B., 37, p. 12). 

A new form of safety pipette, A, S. Behkman {Jour. Indus, and Engin. 
Chem., 9 {1917), No. 11, p. 1047, figs. 2). — A device which consists of an ordi- 
nary pipette or a Mohr pipette, used in conjunction wuth a three-way stopcock, 
and a stiff atomizer bulb properly valved is described. 

A convenient automatic device for rapidly washing pipettes, A. V. ITulleb 
(Jour. Indus, and Engin. Chem., 9 {1917), No. 11, pp. 1046, 1047, fig. 1).— The 
construction and operation of a convenient apparatus are described by a dia- 
gram. 

An asbestos stopper, 3. B. Nichols {Jour. Indus, and Engin. Chem., 9 (1911), 
No. 11, p. 1047). — The author describes the preparation of an asbestos stopper 
which was used in a distillation wdiich involved the use of fuming sulphuric 
acid at a temperature of about 350° 0, A plaster of Paris mold was made of a 
suitable cork, and then tamped with a mixture of asbestos-magnesia mixture 
(as used for steam packing) and long-fibered asbestos. After proper drying 
the stopper was found to be just plastic enough to be fir334y pressed into, the 
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neck of tlie flask, and although it became hard during the distillation could be 
removed without difficulty. By moistening again it could be used for a second 
distillation. 

An accurate method for taMng aliq^uots of a standard in standardizing 
solutions, G. F. Miller (/o«r. Amer. Cliem. Soc.y S9 (1911), No. 11, p. 2dSS). — 
The following metliod is proposed: 

About 'five times as much of the standard as is desired lor the titration Is 
carefully weighed and dissolved in a quantity of water slightly exceeding five 
times the capacity of the pipette to be used in taking the aliquots. Five por- 
tions of the solution are then carefully drawn in an identical manner, and the 
remainder, together with the rinsings from the pipette, is transferred to a 
tared platinum dish, evaporated, dried, and weighed. The pipette need not be 
standardized nor its exact capacity known. A simple calculation gives the 
amount of material in each aliquot. 

The method can be used only for such substances as sodium carbonate, 
sodium oxalate, etc., which are soluble and separate from the solution again 
in a weigliable form upon evaporation. 

The iioinon — a calculating device for chemists, H. G. Deming (Jour. Amer. 
Cliem. Soc., 39 (1911), No. 10, pp. 2iS1~2Wh figs. 2). — The author describes the 
use of a calculating chart which he has devised and which has a degree of pre- 
cision about five or ten times that of an ordinary 10-in. slide rule. Special 
scales can he easily constructed to adapt the chart for varied calculations. 

Observations on the Mcliean-Van Slyke iodometric metliod for the titra- 
tion of small amounts of halids, in its application to chlorids, B. F. Mc- 
Cracken and Mart D. Walsh (Jour. Amer. Ohem. Soc., S9 {1911), No. 11, pp, 
2501-2506). — The authors have found that when a titration is made very slowly 
In the ]MeLean-'\Tin Slyke method * a starch-iodid color that might be mistaken 
for the end point sometimes develops before the titration is complete. This 
color gradually disappears as the end point is approached, even when several 
times as intense as the end point color. By supplementing the starch present 
in the titration with 10 cc, of a 1 per cent soluble starch solution just before 
titration, the end point is obtained in a clear solution instead of an opalescent 
solution. 

Both the original method and the method with the use of additional starch, 
as noted above, are indicated as giving satisfactory results. 

Determination of chlorin in blood serum and albuminous body fluids, 
M. Laudat (Jour. Pliarm. et CJilm., 1. ser., 16 (1917), No. 6, pp. 1 68-17 1). — In 
the titration of chlorin after oxidation with nitric acid the development of the 
yellow color during the action of the nitric acid on the protein was found to 
interfere -with obtaining a sharp end point and consequently caused slightly low 
results. The use of potassium permanganate was found to eliminate this 
source of error and the following procedure was developed : 

To 5 ce. of the serum or other sample 10 cc. of tenth-normal silver nitrate, 
6 cc. of a saturated solution of potassium permanganate, and 10 cc. nitric acid 
(specific gravity 1.3S) are added and the mixture carefully heated for several 
minutes. After cooling, the liquid is made np to 100 cc. volume and the excess 
sliver nitrate titrated with tenth-normal potassium sulphocyanate, using ferric 
alum m indicator. It is noted that the procedure requires but five or six min- 
utes for completion, and yields accurate results as shown by comparative data. 

The colorimetric determination of manganese by oxidation with periodate, 
H. H. AVillabb and L, H. Greathouse (Jour. Amer. Chem. Soc., S9 (1917), No. 
lly pp. 2366-2377) .—A method based on the equation 

2Mn (N03)3-f5E:i04-f 3H20=2HMn04+5KI0»+4HN08 
^Jour. Amer. Chem. Soc., 37 (19X5), Ho. 6, »p. 1128-1134. 
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has been devised and is described. The general procedure is to bring the ma- 
terial to be analyzed into a solution containing in 100 cc. at least from 10 to 
15 cc. concentrated sulphuric acid, 20 cc. of nitric acid or from 5 to 10 cc. of 
sirupy phosphoric acid, or mixtures of two or more of the acids. The solution 
must be previously freed from reducing agents by boiling with nitric acid, 
adding a little persulphate if carbon compounds are present. If clilorids are 
present the solution should be evaporated with nitric and sulphuric acids. 
From 0.2 to 0.4 gm. of potassium or sodium periodate is added, the solution 
boiled for a minute, kept hot from five to ten minutes, cooled, diluted to the 
proper volume, and compared with a standard of known manganese content, 
similarly prepared. The solution, when ready to be compared, should not 
contain mucli more than 1 mg. of manganese per 50 cc., as otherwise the color 
would be too dark. In the presence of considerable iron either sulphuric or 
phosphoric acid must be present, since the ferric periodate is insoluble in con- 
centrated nitric acid but readily soluble in other acids. 

The method is indicated as being specially adapted for the determination of 
manganese in water, soli, ores, and other materials in which it is present in 
small amounts. 

An attempt to use the reaction as a basis of a volumetric method was nn- 
• successful. 

A bibliography of 34 references to the literature on the colorimetric determi- 
nation of manganese is appended. 

Some suggestions concerning the preparation of aiiimonium citrate solu- 
tion and the determination of insolnble phosphoric acid, P. McG. Shuey 
(Jour, Indus, and Engin. Chem., 9 {1911), Eo. 11, p. 101^5 ). — The author notes 
that he has found that the neutral point in the preparation of ammonium 
citrate by the addition of ammonium hydroxid to citric acid can be reached 
at once by calculating the amount of ammonia required for a given amount of 
citric acid. according to the following equation: 

OsH^OH ( OOOH ) 3 4-3NH3=G3H40H ( COONH 4 ) 

Practical examples of the preparation of ammonium citrate solution and 
some notes on its use for determining soluble phosphoric acid in various ma- 
terials are included. 

The determination of soil phosphorus, C. O. Rost {Soil Sci., 4 (1917), No. 4, 
pp. 295-311 ). — In the study reported the author, at the Minnesota Experiment 
Station, compared the fusion with sodium carbonate method, the Fischer and 
Hilgard (B. S. B., 15, p. 746) methods, involving extraction with strong acid, 
the Washington hydrofluoric acid method, a modification of Washington’s 
method proposed by Bobinson (B. S. B., 34, p. 806), and a modification pro- 
posed by himself for the determination of phosphorus in soils. The author's 
modification of Washington’s method provides for the elimination of the or- 
ganic matter of soils and the complete extraction of the phosphorus by means 
of hydrofluoric and nitric acids. The procedure is described in detail. 

The results of the comparative study show that only a negligible quantity 
of phosphoric acid was recoverable from the separated silica with the fusion 
method. Neither evaporation with magnesium nitrate previous to ignition nor 
precipitation of the phosphoric acid wuth the sesquioxids of iron and aluminum 
in order to separate it from the excess of sodium salts was found advantageous. 

“ The Fischer method recovered practically all of the phosphoric acid in the 
peat soils, but in most cases with mineral soils a considerable amount was 
left in the insoluble residue. None was lost by volatilization or rendered unre- 
coverable by the formation of compounds of iron and aluminum insoluble in 
44073°— 18 ^2 
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nitric acid. Tliat left in the residue was the result of an incomplete extraction 
by the acids employed.” In one soil the Hilgard method extracted as much acid- 
soluble phosphoric acid as did the Fischer method, hut in another sample con- 
siderably less. 

“ Washington’s method, when applied to soils and modified to the extent of 
igniting the residue to dull redness after the final evaporation with nitric acid, 
failed to recover the whole of the phosphoric acid present. The residues upon 
being fused with sodium carbonate yielded the missing amount, thus showing 
that the low percentages found by this method are not due to volatilization 
during ignition hut to incompleteness of extraction by nitric acid. 

“ Robinson’s modification of Washington’s method extracted only from 50 to 
65 per cent of the total phosphoric acid, the remainder being found partly in 
the residue and partly in the filtrate from the yellow^ precipitate. With soils 
high in organic matter the magnesium pyrophosphate obtained by this modi- 
fication of the method carried a considerable amount of magnesium oxid, which 
was derived from precipitated organic compounds. A temperature so low that 
no glowing was produced failed to oxidize the organic matter completely. 
Samples analyzed by this modification of Washington’s method, with the ex- 
ception that after the first evaporation with nitric acid they were ignited to 
very dull redness, behaved similarly, although no phosphoric acid was found 
In the filtrate from the yellow precipitate.” The incomplete extraction of the 
phosphorus from soils by W'ashington’s method was found to be due to over- 
heating of the residue, causing the formation of difficultly soluble phosphates 
or iron and aluminum. 

The amount of titanium oxid found in soils is considered to be too low to 
interfere with the precipitation of the phosphorus. 

The data are submitted in tabular form and discussed. 

Rapid determination of bran contained in flour and bread, R. Legendre 
(Ann. Falsif., 10 (1917), Fo. 105-106, pp. 293-296, fig. 1). — The following pro- 
cedure is described : 

After determining the moisture in a 2-gm. sample of flour or a 3-gin. sample 
of bread crumbs, the material is treated in a test tube or other suitable con- 
tainer with 10 cc. of water and 10 cc. phosphoric acid (specific gravity 1.38) 
and the mixture heated in an autoclave for one hour at 120° C. After cooling, 
the contents of the tube are placed on a small, pi'evioiisly moistened silk sieve 
(number 100 or 120) and carefully wmshed with a small stream of water until 
the washings are clear. The bran on the sieve is returned to the tube, water 
added, and the mixture again returned to the sieve and washed. After being 
thoroughly washed it is collected, dried, and ■weighed. Where the method is 
used for spaghetti and similar products the time of heating should be prolonged. 

The procedure is indicated as being sufficiently accurate for the detection of 
adulteration of either flour or bread. 

Tentative standard methods for the sampling and analysis of commercial 
fats and oils, other than those of the coeontit, butter, and linseed groups 
(Jour. Indus, and Engin, Cfiem., 9 (1917), No. 11, pp. 1066-1070, fig. i).-— The 
methods of sampling and analysis reported have been adopted by the committee 
on the analysis of commercial fats and oils of the Division of Industrial 
Chemists and Chemical Engineers of the American Chemical Society as tenta- 
tive standards for the use of the trade pending their official adoption by the 
society. 

Occurrence of manganese in insect flowers and insect flower stems, C. C. 
McDonnedl and R. C. Roark (U. S. Dept. Agr., Jour. Agr. Research, 11 (1917), 
No, S, pp. 77-82 ). — Tabular data relative to the manganese content of stems 
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and of “ open ” and “ closed flowers of ChrysantJienmm dnerariae folium of 
botli Dalmatian and Japanese origin are submitted. 

The manganese content of both stems and flowers was found to vary so much 
and the difference in amount to be so small in these two parts of the plant as 
to render valueless any method for estimating the amount of powdered stems 
in an insect powder from its manganese content. 

The Japanese pyrethrum contained more manganese than that from other 
countries. This is indicated as being probably due to the high manganese con- 
tent of the volcanic soils of Japan. An increase in the manganese content of 
pyrethrum was found to be accompanied by a slightly higher nitrogen and 
phosphoric acid content. 

Potato utilization possibilities, H. C. Goee (Proa Potato A^soa Amcr., S 
(19.16), pp. 70-73 ). — This is a brief discussion of the manufacture of potato 
starch and dextrin and of potato drying, together with a method developed by 
the author for drying potatoes, practicable in small factories or on farms. 

A preliminary report upon the making of potato silage for cattle food, 
L. A. ItorxD and H. C. Goke (Proc. Potato Assoc, Artier., 3 (1016), pp. 73-79 ). — 
The authors have found that the use of from 2 to 5 per cent of corn meal mixed 
with crushed x)otatoes insures an acid fermentation which converts potatoes 
into a good silage. The process can be carried out on either a large or small 
scale, and with reasonable care the losses are negligible. 

/ The potatoes should be first well washed and then properly crushed. The 
container in which the fermentation takes place must be tight and so covered 
as to exclude as much air as possible. 

The resulting product is indicated as being very desirable and to be eaten 
freely by cattle. Although eaten less readily by hogs at first, they soon learn 
to eat it. 

The market for sunflowers (Rhodesia Agr. Jour., 11^ (1017), No. 4, PP^ 508- 
516 ). — This is a brief report from the Imperial Institute of the United King- 
dom, the Colonies, and India on utilization of and markets for sunflower’s from 
Rhodesia. 

It is noted that practically the only industrial purpose to which plant pith 
is applied at present is in the manufacture of pith helmets, and that for this 
purpose the sunllower pith appears to be less suitable than the others commonly 
used. This point, however, is being investigated further. The pith can not 
be employed as a substitute for wood and cotton in the preparation of cellu- 
lose on account of its low yield and physical condition. Its possible use as 
material for packing in the sheathing of ships and for stuffing life-saving appli- 
ances for use at sea is being investigated. 

The material is considered unsuitable for use in feeding stufls on account 
of its indigestibility and high absorptive capacity for fluids. Since no experi- 
mental work appears to have been done in this connection, it is indicated that 
feeding trials should be carried out. Its admixture with molasses is indicated 
as probably a suitable wmy of feeding the material. 

After the removal of the pith from the stems a good yield of pulp Is obtained 
which, however, is only suitable for the manufacture of common brown paper, 
since it can not be satisfactorily bleached. The best method of using the steins 
at present is indicated as being either to chop them for use as manure, since 
they contain nearly 5 per cent of potash, or to burn them and use the ash, 
which contains nearly 50 per cent of its weight of potash. The ash might also 
be employed for the extraction of crude potash as is now clone in Russia. 

Evaporated apples, C. S. McGileivkay (Canada Dept. Agr., Health Anim. 
Branch Bui. $4 (1917), pp. 38, figs. S3 ). — This is a report on the evaporated 
apple industry in Canada. The general topics treated are different types and 
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equipment for evaporators, paring machines, bleachers, si leers, etc,; plans of 
evaporators; the curing room; and color, uniformity, cut, etc., of the finislieci 
product. 

Canned foods, A. W. Bitting (?7, iS. Dept, Com., Bur. Foreign mid Dom. Com., 
Misc, 8er., Fo, (1917), pp. 79, figs, 5S).— This bulletin flcs(uibes and discusses 
modern processes of commercial canning in the United States, the general sys- 
tem of grading, and products available for export 
Home and farm canning, W. V. OnuESS (California Bta. Circ. 158, ret', ed.^ 
(1917), pp. 82, figs. 10). — In this revision (E. S. B., 36, p. 500), special direc- 
tions for meats and some notes on ptomaine and botuliniis poisoning and on new 
methods of sterilizing fruits and vegetables have been added. 

For vegetables low In acidity, the addition of lemon Juice and sterilization 
at 212® F. was found to sterilize the material completely, hut not in any way 
to be injurious to its flavor or texture. Since heating fruits at 212® always 
changes more or less the flavor, texture, and appearance, experiments were 
carried out to determine the lowest temperature at which complete sterilization 
was effected. Temperatures of from 165 to 175® were found to be siiflicieiit 
and to yield most satisfactory products, 

A Geiman substitute for Jute (Agr, Jour. India, 12 (1917), No. 1, pp. 159, 
160). — A material designated as *‘textilose” made from paper pulp which has 
passed through machines and been spun into thread or cord preparatory to weav- 
ing into a tough cloth is briefly noted. The material is reported as possessing 
lemarkable wearing qualities and to be a creditable substitute for the natural 
fiber, though higher priced. 


METEOEOLOGY. 

Eelation between temperature and crops, D. A. Seeley (A 5s. in V. S. Mo. 
Weather Rev., 45 (1917), No. 7, pp. So4~559, figs. S ). — Previous attempts to de- 
termine the relation between w^eather and crop production are reviewed, esx^e- 
cially with reference to the methods employed. 

Observations at East Lansing, Mich., during 1915 and 1916 on the tem- 
perature of the plant itself under varying atmospheric conditions are recorded. 
These show that the plant is much w^armer than the air when bathed in sun- 
shine, the excess in clear wmather averaging about 15°, in partly cloudy 
weather, 10°, and in cloudy weather, less than 1® F. “Curves expressing 
plant growth rates and plant temperatures show parallelisms more decided than 
other temperatures observed, including maximum and mean air temperatures, 
soil temperatures, and readings of the ‘blaek-bulh in vacuo.’ A test of the 
number of heat units required to cause a cheimy tree to blossom in t.lie green- 
house and out of doors shows remarkably close results when plant temperatures 
are considered, but a consideration of air temperatures alone gives a wide 
variation. 

*‘A formula is evolved for determining the effectiveness of air temperature in 
promoting crop development, as follows: 

T==f+15O+10P, 

t being the sum of maximum temperatures above 42® during a certain period, 
after that amount has been subtracted from each temperature, C being the num- 
ber of clear, and P the number of partly cloudy days during the period.” 

A list of references to literature hearing on the subject is given. 

Hilling frost and length of growing season in vaxuous sections of Ken- 
tucky, F. X Walz (Kentucky Sta. Circ. 19 (1917), pp. 121-152, figs. 4; XI. B. 
Mo. Weather Rev., 4^ (1917), No. 7, pp. $48-353, figs. 4 )- — This paper siim- 
iparizes and presents in tables and charts the results of a study of the dates of 
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the last killing frost in spring and tlie first killing frost in fall in Kentucky. 
Tlie average dates of frost, the average number of days in the growing season, 
and the “ standard deviations ” from these averages are computed for each sta- 
tion and consequent risks or probabilities determined. 

Predicting mininium temperatures, J. W. Smith (U. S. Mo. Weather Rev., 
45 {1917), No. 8, pp. 402-407). — The importance of accurate methods of pre- 
dicting mean temperatures in connection “with the development of orchard- 
heating methods and the protection of general fruit and garden crops from 
damage by frosts or low temperatures by heating, covering, or flooding ’’ is 
pointed out. The methods used for this purpose are discussed. 

A brief historical note by C. F. Marvin is appended. 

Some field experiments on evaporation from snow surfaces, F. S. Bakes 
(U. S. Mo. Weather Rev., 40 (1017), No. 7, pp. 36S-S66, figs. 2). — Observations 
at the Utah Forest Experiment Station in the Manti National Forest indicated 
an evaporation of about 3 in, during the winter of 1915-16 out of a snowfall 
equivalent to 21.91 in. of water. 

Mean annual rainfall of the United States, E. DeC. Waiid {U. S. Mo. 
Weather Rev., 45 (1917), No. 7, pp. S38~345, pi. 1, fig. 1). — The purpose of this 
paper, which is based largely upon a new chart of average annual precipitation 
prepared by the Weather Bureau, is to present a clear, simple statement of 
essential facts regarding the rainfall of the United States from a broadly 
geographical rather than strictly meteorological point of view. The article 
discusses rainfall maps in general and the preciintation chart referred to in 
particular, and summarizes the essential features of rainfall in the eastern and 
Gulf provinces, the Great Plains, plateau provinces, and the Pacific coast. A 
list of special and general references to literature bearing on the subject is 
given. 

Damage by hail in Kansas, S. D. Floba and O. U. Bush ( TJ. 8. Mo. Weather 
Rev., 45 (1917), No. 7, pp. 359-361, flgs. 2). — ^A study of the extent and dis- 
tribution of damage by hail, briefly reported in this article, indicates that the 
probability of damage from this cause increases tow’ard the western portion of 
Kansas, although both the average rainfall and the rainfall for the crop- 
growing months in the western third of the State are less than half the aver- 
ages for those periods in the eastern third. The causes of this increase in lia- 
bility to damage by hailstorms in the drier, western part of Kansas remain to 
be determined. 

Monthly Weather Review (TJ. 8. Mo. Weather Rev., 46 (1917), Nos. 7, pp. 
SS5-S95, pis. 9, figs. 18; 8, pp. S07-4S8, pis. 10, figs, 7). — In addition to weather 
forecasts, river and flood observations, and seismological reports for July and 
August, 1917 ; lists of additions to the Weather Bureau Library and of recent 
papers on meteorology and seismology; notes on the weather of the months; 
solar and sky radiation measurements at Washington, D. C., during July and 
August, 1917; condensed climatological summaries; and the usual climato- 
logical tables and charts ; these numbers contain the following articles : 

No. 7, — Mean Annual Rainfall of the United States, with Notes on the New 
Chart of Average Annual Precipitation (illus.), by R. DeO. Ward (see above) ; 
Sea Breeze on Eastern Long Island (illus.), by E. S. Clowes; Influence of the 
Sea on the Climate of Long Island, N. Y., by E. S. Clowes; Killing Frost and 
Length of Growing Season in Yarious Sections of Kentucky (illus.), by F. J. 
Walz (see p. 208) ; Relation between Temperature and Crops (illus.), by 
D. A. Seeley (abs.) (see p. 208) ; Damage by Hail in Kansas (illus.), by S. D. 
Flora and C. L. Bush (see above) ; Scarf Clouds (illus.), by C. F. Brooks; 
Some Field Experiments on Evaporation from Snow Surfaces (illus.), by F. S. 
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Baker (see p. 209) ; Dark Day in Jamaica; and Distance at Wliick Tlmmler 
Can Be Heard, by 0. E. Miller. 

No. 8.-— Aurora of August 21, 191T, by D. P, Manning ; Aurora of August 25, 
1917, at Wasbington, D. C., by I. P. Hand and C. Abbe, jr. ; Parbelia 90° froiii 
the Sun Seen in Jamaica (Ulus.), by M. Hall (I’eprinted) ; Magnetic Storm of 
August 26-27, 1916, by W. E. W. Jackson (reprinted abs.) ; Comparison of 
Gallendai* Siinsbine Recorder and Angstrdm Pyrlieliometer, by J. Patterson 
(reprinted abs.) ; Penetrating Radnation in tiie Atmospliere, by G. C. Simpson 
(reprinted abs.) ; Meteorology and Aviation, by W. H. Dines (abs.) ; Predicting 
Mlmmuni Temperatures (with a historical note by O. P. Marvin), by J. W. 
Smith (see p. 209) ; The Lowest Air Temperature at a Meteorological Sta- 
tion, by B. Galitzin (Golitsyn) ; Notes on the Hot Wave in Southern California, 
June 14-17, 1917 (illus,), by P. A. Carpenter; Changes in W'eatber Bureau 
Program of Meteorological Observations, by A. J. Henry (abs.) ; The Weather 
Bureau and the War, by E. B. Calvert (abs.) ; Normal Anomalies of Mean 
Annual Temperature Variations, by H. Aretowski (reprinted abs.) (B. S. R., 
37, p. 417) ; Structure of Hailstones of Exceptional Form and Size, by F. E. 
Lloyd (reprinted abs.) ; Improved Methods in Hygronietry, by A. N. Shaw 
(reprinted abs.) (E. S. R., 37, j). 16) ; Factors Influencing the Condensation of 
Aqueous Vapor in the Atmosphere, by A. Masini (reprinted abs.) (E. S. R., 
37, p. 716) ; Evaporation of ISIercury Droplets Suspended in a Gas. by A. 
Schidlof and A. Karpowicz (reprinted abs.) ; Evaporation and Absorption, by 
A. Schidlof (reprinted abs.) ; Dynamics of Revolving Fluids, by Lord Ray- 
leigh (reprinted abs.) ; and A Quintette of Cold Waves in Florida (illus,), 
by A. J, Mitchell. 

Meteorological observations at the Massachusetts Agricultural Experiment 
Station, J. E. Osteandes and H. B. Millaed (Massacliusetts Sta. Met, B'Uls. 
34^-846 (1917), pp. 4 (^Gch ). — Summaries of observations at Amherst, Mass., on 
pressure, temperature, humidity, precipitation, wind, sunshine, cloudiness, and 
casual phenomena during September and October, 1917, are presented. The 
data are briefly discussed in general notes on the weather of each month. 

SOILS— FERTILIZEIS. 

Some notes on the direct determination of the hygroscopic coefficient, P, J. 
Alway, M. A. Kline, and G. R. McDole (U, S. Dept. Agr., Jour. Agr, Research, 
11 (1917), No, 4 j pp* 1^7-166). — ^Thi.s repoi'ts investigations conducted at the 
Nebraska Experiment Station from 1910 to 1913, on the development of a 
method for the direct determination of the hygroscopic coefficient in soils, 
earlier studies (E. S. B., 20, p. 714) having led to such modifications of Hil- 
gard’s method (E. S. R„ 15, p. 746) as would permit a large number of deter- 
minations being made rapidly without loss of accuracy. Observations were 
made upon the influence of the material of the trays, time of exposure, tem- 
perature, grinding, and various other factors. Tabulated data are presented 
and discussed for each point studied. 

The conclusions reached were that “ the amount of hygroscopic moisture ab- 
sorbed increases with the rise of temperature. Drying of mineral soils at 
temperatures of 100 to 110° C. does not appreciably decrease their hygroseop- 
ieity. Intractable samples may be reduced in a steel mortar to pass a l~mm, 
sieve without appreciably affecting their hygroscopicity. Twelve hours’ ex- 
posure in the absorption boxes is sufficient only when the soil layer is very 
shallow. In practice a longer interval is found more convenient, 20 to 24 hours 
proving very satisfactory. An exposure of more than 24 hours gives higher 
values In the case of only verj^ fine textured soils. 
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“A soil containing tlie amount of moisture corresponding to its hygroscopic 
coefficient loses water very rapidly when exposed to an ordinarily dry atmos- 
phere, but in determining the hygroscopic coefficient the time necessary to 
transfer the soils from the absorption boxes to weighing bottles is so brief that 
the loss during the transfer is too small to affiect appreciably the accuracy of 
the results. 

'‘Hiigarcl’s method for the determination of the hygroscopic coefficient, car- 
ried out exactly as he described it, gives reliable results. However, the loose 
sheets of glazed paper thus involved are very inconvenient when many deter- 
minations are to be made and may advantageously be replaced by shallow 
trays, either of aluminum or of copper. . . . Any considerable increase In the 
size of the absorption boxes over that recommended by Hllgard or the use of a 
larger number of exposed samples within the boxes of the same size cause too 
low results, unless the time of exposure be greatly increased.’* 

A bibliography of 27 titles is appended. 

Some factors affecting nitrate-nitrogen accumulation in soil, P. L. Cr.-vmEY 
and L. P. Metzleb (C7. 8. Dept. Agr., Jour. Agr. Beseo/rcli, 11 {1911), No. 2, pp. 
JiS-SJf ). — The authors report the results of extensive investigations at the 
Kansas Experiment Station to ascertain the influence upon nitrate-nitrogen 
accumulation in soils of variations in some of the more important factors con- 
trolling aeration. 

In preliminary experiments, variations in the quantity o£- soil amauntlng 
to from 50 to 1,000 gm. had little if any effect upon nitrification. Variations 
in the depth of columns of loose soil of from 0.25 to 20 in. did not produce 
appreciable differences in nitrification provided the soil was left loose, and 
nitrification was apparently no less vigorous 20 in. below the surface than at 
the surface. Packir^g the soil in a thin layer was -without effect, but upon in- 
creasing the depth of column packing (reducing the volume from 14 to 9) 
resulted in a marked decrease in nitrate accumulation, the latter becoming 
negative only a few inches below the surface. A decrease in the ratio of 
surface exposed per 100 gm. of soil of from 314 sq. cm. to 2 sq. cm. had no 
effect upon nitrification. The shape and size of the container and methods 
of preventing evaporation and contamination were without effect except when 
the container was tightly stoppered and when the volume of inclosed air was 
relatively small in proportion to the soil volume. 

These observations led to more detailed experiments of the effect upon 
nitrification of variations in depth of column and compactness of soil ; of depth 
of column, moisture content, and compactness; of soil in sealed containers as 
compared with a soil surface exposed to the atmosphere ; and of unbroken soil 
columns as compared with broken columns. The data are tabulated, discussed 
in some detail, and available experimental data reported by other investigators 
relative to the infiuence of different degrees of aeration upon nitrate formation 
briefly reviewed. 

The authors conclude that “ as the moisture content of a soil decreases, in- 
creasing the compactness from a very loose condition will increase the accumula- 
tion of nitrate nitrogen. With any degree of compactness tested the optimum 
moisture content wall be reached when the soil contains approximately two- 
thirds the total amount of moisture it will retain. Aeration will be sufficient 
to the depth of 1 ft. with any degree of compactness, provided the moisture con- 
tent does not exceed the above relation. 

Increasing the depth of column up to 2 ft. does not, as far as tested, alter 
the above relations. In fact, the accumulation of nitrate nitrogen increases 
with increasing depth down to 2 ft, so long as the moisture does not exceed 
approximately two-thirds saturation. Nitrate nitrogen accumulates more 
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rapidly in unbroken soil columns than in pulYerized soil. Aeration in a 
coliiinii of soil uncultivated for seven years is far in excess of 'that required to 
maintaiQ aerobic conditions. 

“ It has also been pointed out that such experimental data as are available^ 
regarding oxygen relations in normal field soils^ indicate that obligate aerobic 
conditions almost universally exist within the first foot of surface. Th€?re- 
fore such beneficial effect as cultivating may have upon biological activity 
can not be attributed to increased aeration.” 

A comparative study of the nitrogen economy of certain Tennessee soils^ 
C. A. Mooers {Tennessee Stii. Bui, 118 {1917) ^ pp. 125-187, figs. 7). — This re- 
ports the results of extensive pot experiments conducted during the 5-year 
period of 1909 to 1914, inclusive, with four distinct soil types designated as 
Cookeville, Crossville, Gallatin, and Jackson. The principal factors considered 
were (1) tiie comparative utilization of nitrogen by crops on different soils 
with regard to the nitrogen naturally present and that supplied by sodium 
nitrate and farm manure ; (2) the losses of soil and subsoil nitrogen under 
different conditions, including cropped and uncropped, limed and unlimed, and 
manured and unmanured soils; and (3) indications of nitrogen assimilation 
from the air independent of legumes. Each soil type was removed in layers as 
« found in the field, transported to Knoxville and placed in 4-ft cylinders sunk in 
the ground, each cylindex inclosing a surface area of approximately 
acre. The cylinders were fully exposed to the weather, but protected from 
birds by a screen cage. Ko artificial w’atering was given. Ten successive croi»s 
were planted in each of 69 cylinders, the remaining 31 cylinders being kept bare. 
Oats were grown the first season, followed by wheat four seasons. Millet 
followed each of the small-grain crops in the summer. The limestone and ina- 
Durial treatments were moderate and well within the limits of farm practice. 
Considerable tabulated data are presented and discussed from both the crop 
and soil standpoint. The results are summarized as follows : 

“The largest crops were produced by the Gallatin soil, wdiich had decidedly 
the highest content of total nitrogen, but the yields decreased very rapidly in 
the course of the five years. The second largest yields were obtained from the 
Jackson soil, which had the lowest nitrogen content — only a little more tlian 
one-third of that of the Gallatin soil. The Jackson soil, however, maintained 
a more constant yield than any other, and in the last tw years the crop 
equaled those from the Gallatin soil. The Cookeville and Crossville soils 
proved to be the least productive, and were practically on an equality in this 
respect. For the Cookeville and Grossville soils constancy of yield was oh* 
tained only on the limed cylinders. The results given by the 10 limed and 
cropped cylinders of each of the four types were used, therefore, in deter- 
mining the percentage of nitrogen recovery from manurlal applications and 
in certain other calculations. 

” The recovery by crops of the nitrogen applied in the form of sodium nitrate 
varied with the kind of soil as follows: Cookeville 45.38, Crossville 53.71, 
Gallatin 87.08, and Jackson 72.21 per cent. The x^esults are correlated with 
the productiveness of the soils ; that is, the more productive the soil the greater 
the root development to intercept the nitrate— the greater the percentage of 
nitrate nitrogen recovered. 

**The recovery by crops of nitrogen from the organic materials— manure and 
manure plus straw— varied with the kind of soil as follows : Cookeville 29.82, 
Grossville 34.52, Gallatin 37.58, and Jackson 23.88 per cent. The results are 
correlated with the physical nature of the soils; that is, the more open and 
porous soils show the highest recovery. 
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*‘Tjhe ratio between the nitrogen content and the drjr matter of tlie crops 
varied little in the three soils — Cookeville, Crossville, and <aailatin — which aver- 
aged 93.11 gm. of dry substance per gram of nitrogen. The crops from the 
Jackson soil, however, gave a ratio of 120.01 gm. of dry substance per gram 
of nitrogen. A low nitrogen content was found to characterize alike the grain 
and the straw of the wheat, also the millet hay from the Jackson soil. 

^‘In every instance the cropped soils maintained a decidedly higher nitrogen 
content than the iincropped. This difference was noticeable both in the surface 
soil and in the first 6 in. of the subsoil, but the results from the 12- to 24-in. 
depth were inconclusive. The losses of nitrogen from the surface soils under 
comparable conditions were as follows: Cropped, Cookeville 2.1, Orossville 1.2, 
Gallatin 12.4, and Jackson 0,4 per cent ; and nncropped, Oookevilie 6.8, Cross- 
ville 6.2, Gallatin 18.2, and Jackson 4.2 per cent The average eomhiaed saving 
in surface soil and sub.solI nitrogen for the three most representative ts'pes — 
Cookeville, Crossville, and Gallatin — was 8.4 mg. per gi'am of air-dry crop, or 
9.3 mg. per gram of dry sub.stance harvested. 

In uncropped experiments surface soil treated with ground limestone slowed 
appreciable loss of nitrogen as compared with untreated. Under cropping, how- 
ever, three of the four soils showed more nitrogen at the end of the 6-year 
period in the limed cylinders than in the unlimed. This result is attributed to 
the offsetting of the direct loss through liming by the conservation of nitrogen 
brought about through increased crop production. The effect of appUcatitins of 
acid phosphate and muriate of potash on the content of soil nitrogen was not 
appreciable under cropping. No experiments were made under uneropped 
conditions. 

“ Where no crops were grown, top-dressings of nitrate of soda resulted in a 
small but evident loss of soil nitrogen. Under cropping the nitrated cylinders 
showed a greater supply of both soil and subsoil nitrogen than the unnit rated, 
the difference being slight for the soil but more pronounced for the subsoil. 
This result, as in the case of the ground limestone, is attributed to the more 
than balancing of the direct loss through nitrating by the conservation of nitro- 
gen brought about through increased crop production. 

Manure applied to the surface soil of uneropped cylinders did not increase 
the nitrogen content of the subsoil. Under cropping the nitrogen content of the 
subsoils from the manured cylinders averaged somewhat higher than that from 
the unmaniired ; that is, manure applied to the surface soil conserved the supply 
of nitrogen in the siibsoiL 

“ If the loss of nitrogen from both the soil and subsoil be coisidered, the loss 
from the Cookeville, Crossville, and Gallatin soils was in each case greater than 
can be accounted for in the crops removed. In the case of the Jackson soil, 
however, this was not so, the subsoil showing a moderate loss but the surface 
soil of the cropped cylinders a slight gain. 

“ Tile Jackson soil, which gave in many respects decidedly ditfeient results 
from any other, is noted as the only one to give evidence of the fixation of at- 
mospheric nitrogen to a marked extent. To attribute this nitrogen accumula- 
tion to other exterior sources was considered untenable. 

“ The general conclusion is drawn that not only the cropping but also the 
inanurlal treatments conserved both the soil and the subsoil nitrogen to a total 
depth of about 1 ft., directly in proportion to the crop increase. This conserva- 
tion does not, of course, prevent a loss of soil nitrogen through either chemical 
or biological processes induced per se by an applied substance such as ground 
limestone. In such a ease the two opposing factors may or may not balance 
each other. Since cover crops are often advocated because they catch soluble 
nitrogen that would otherwise be lost by leaching, attention may be called to 
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tlie fact tliat the coaservation referred to iss not limited to tlie nitrogen utilized 
by tlie crops and conserved in the crop residues, but is an additional and actual 
conservation of soil nitrogen which may be utilized by farm crops.” 

The chemical composition of the soils of the Freehold area in Hew Jersey, 
A. W. Blaie and H. C. McLean {New Jersey Bias, Buh 309 {1916), pp. 5-57). — 
This reports chemical analyses of 31 soil types of seven series and of one sample 
of muck from the Freehold area of New Jersey, described and mapped by the 
Bureau of Soils of the U. S. Department of Agriculture (E. B. li., 34, p. 61G). 

The analyses show rather certain pronounced chemical differences between 
soils of the different series, but a measure of similarity between soils of a 
particular type, if that type is folio-wed through the various series. Generally 
speaking, the soils containing the highest percentage 'of total plant food are 
the most productive. The total plant food increases from the lighter to the 
heavier types, with few exceptions. There is invariably more nitrogen and 
carbon in tlie soil than in the subsoil; in the case of nitrogen at least three 
times as much. There is little difference in the average mineral content of the 
soli and subsoil, although in many cases there is slightly more potash in the 
subsoil than in the soil. In most types magnesia is somewhat in excess 
of lime in both soil and subsoil. Practically all of the soils are deficient in 
active lime, the lime being mainly in the form of silicates or xihosphates. In 
the majority of cases the lime requirement was from 1,000 to 3,000 lbs. of ground 
limestone or its equivalent in lime. 

Soil survey of Washington County, Ala., L. A. Hurst, E. H. Stevens, H. C. 
Smith, J. L. Andress, and J. F. Stroud {U. S. Dept. Ayr., Adv. Sheets Field 
Oper, Bur, Soils, 1915, pp, 51, pis. 4, fiy- — fields survey, made in co- 

operation with the State of Alabama, deals with the soils of an area of 084,800 
acres in southwestern Alabama, lying wholly within the Gulf Coastal Plain 
province. The topography of the county varies from low, fiat first-bottom lands 
and level terraces to undulating upland and eroded hills, the elevation ranging 
from sea level to 300 or 400 ft. above. 

The soils of the county are derived from sediments from crystalline, lime- 
stone, and sandstone and shale areas of the Appalachian, Piedmont, and Lime- 
stone Valley regions, and occur both as sedimentary and as alluvial soils. 
Twenty-seven soil types of 16 series are ma]>ped in addition to swamp and 
muck, Plummer fine sandy loam occupying 21.6 per cent, Norfolk fine sandy 
loam 14.4 per cent, and swamp 11.2 per cent of the total area, predominating. 

Soil survey of the Honey Lake area, Cal., J. B. Guernsey, J. Ivoebek, C. J. 
ZiNN, and E. O. Eckmann (U. B. Dept, Agr., Adv, Sheets Field Oper. Bur, Soils, 
1915, pp. 64, pU. 4, fig. 1, map 1). — ^This survey, made in cooperation with the 
California Experiment Station, deals with the soils of an area of 338,500 acres 
in the southeastern part of Lassen County, Cal., the topography of which is 
varied, ranging from level on the valley floor to rough mountainous in the 
foothills. 

‘‘The soils are classed under seven general groups (1) those derived from 
residual material, (2) those derived from old valley-filling material (chiefly 
Lahontan Lake beds), (3) those derived from material of the Lahoiitan beds 
modified by chemical precipitates, (4) those derived from recent lake deposits, 
(5) those derived from recent alluvial fan and stream-bottom deposits, (6) 
those derived from wind-laid deposits, and (7) miscellaneous material. In 
extent the old valley-filling soils are hy far the most important, but are not 
extensively utilized. The recent lake-laid soils and recent alluvial soils sup- 
“ port a large percentage of the present agriculture.” 
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Including rough stony land, 35 soil types of 13 series are mapped, of whicli 
the Lahontan silty clay loam, Olympic stony loam, and rough stony land cover 
14.8, 13, and 12.7 per cent of the area, respectively. 

Soil survey of the Pasadena area, Cal., E. O. Eckmann and G. J. Ztnn 
(17. S. Dept. Agr., Adv. BJieets Field Oper. Bur. Soils, 1915, pp. 56, pis. S, fig. i, 
map 1 ). — This survey, made in cooperation with the California Experiment 
Station, deals with the soils of an area of 270,720 acres in southern California, 
lying partly in San Bernardino County, but mainly in Los Angeles County, 
The topography of the area varies from mountainous to low and rolling, with 
elevations ranging from 225 ft. to 2,000 ft. above sea level. The region as a 
whole is well drained. 

The soils of the area are derived from igneous and sedimentary formations 
and from unconsolidated deposits. Tv/enty-three soil types of nine series are 
mapped in addition to areas designated as rough broken land, rough stony 
land, and river-wash. Rough broken land occupies 16.3 per cent of the area, 
Hanford fine sandy loam 12.3 per cent, and Hanford gravelly sandy loam 10.4 
per cent. 

Soil survey of Crisp County, Ga., E. T. Maxon and D. D. Long (Z7. S. Dept, 
Agr., Adr. Sheets Field Oper. Bur. Soils, 1916, pp. 24, fig. 1, map 1 ). — This sur- 
vey, made in cooperation with the Georgia State College of Agriculture, deals 
with the soils of an area of 173,440 acres in southwestern Georgia, including 
three physiographic divisions, namely, the Altamaha Uplands, the Dougherty 
Plain, and the “ flatwoods.” The topography varies from gently undulating to 
rolling, and drainage is well established with the exception of a few low, fiat, 
poorly drained areas and lime sinks. 

The soils of the county are of Coastal Plain origin and are predominantly 
sandy with sandy clay subsoils. Fourteen soil tj^pes of 11 Irenes are mapped in 
addition to swamp. Norfolk sandy loam, Tifton sandy loam, and Plummer 
sandy loam occupy 31.7, 28.1, and 14.8 per cent of the area of the county, 
respectively. 

Soil survey of Benton County, Ind., G. B. Jones and J. B. Buill (U. 
Dept. Agi\, Adv. Sheets Field Oper. Bur. Soils, 1916, pp. 20, flg. 1, map 1 ). — 
This survey, made in cooperation with the Indiana Department of Geology, 
deals with the soils of an area of 261,120 acres in northwestern Indiana. The 
topography of the county varies from level to gently rolling with the highest 
elevations in the north-central part. The natural drainage is described as 
immature, with overflow or bottom lands of small extent. 

The soils of the county are derived from glacial drift and water-laid deposits 
of glacial and more recent origin and are characteristic of the prairie regions 
that extend westward through Illinois. In addition to muck, five soil types 
each representative of one series are mapped, Brookston silt loam and Carring- 
ton silt loam occupying 64.6 and 26.8 per cent of the total area of the county, 
respectively. 

Soil survey of Scott County, Iowa, E. H. Stevens, E. H. S^kiiES, and K. Espb 
(V. S. Dept. Agr., Adv. Sheets Field Oper. Bur. Soils, 1915, pp. 43,’ fig. 1, map 
1 ). — This survey, made in cooperation with the Iowa Experiment Station deals 
with the soils of an area of 291,200 acres in eastern Iowa, the topography of 
which is prevailingly rolling, the central and western parts of the county being 
comparatively level. Surface drainage is said to be good throughout the 
county. The area lies wholly within the glacial and ioessial province. 

Including muck, 23 soil types of 13 series are mapped, of which the Muscatine 
silt loam, the Memphis silt loam, and the Wabash silt loam cover 52.1, 15.1, 
and 14.4 per cent of the area, respectively. 
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Soil surrey of Dawes County, Nebr., B. B. Buen, L. V. Davis, J. M. Snyder, 
F. A. Hayes, and T. B. Kokjee (U. S. Dept, Agr,, Adv. Sheets Field Oper. Bur. 
SoMs, 1915, pp. il, flg* li 1).— This survey, made in cooperation with the 
University of Nebraska, deals with the soils of an area of 89^,280 acres in 
northwestern Nebraska, the topography of which varies from flat in the allu- 
vial tablelands to very steeply rolling in the Pine Bidge areas. Drainage is 
said to be generally w'ell established. 

The soils of the county are of residual and alluvial or colluvial origin. In- 
cluding rough broken land and bad. lands, 22 soil types of 8 series are mapped, 
of which Pierre clay and Bosebud very fine sandy loam cover 20.1 and 19.5 per 
cent of the area, respectively. 

Soil survey of Cortland County, N. Y., B. T. Maxon and G. L. Fuller 
(17. S. Dept. Agr., Adv. Sheets Field Oper. Bur. Soils, 1916, pp. 28, fig. 1, map 
1 ). — ^This survey, made in cooperation with the New York State College of 
Agriculture, deals with the soils of an area of 321,920 acres in central New 
York situated in the Allegheny Plateau with an elevation ranging from ap- 
proximately 1,000 to 2,000 ft. above sea level. The topography varies from 
nearly level in the valleys to rolling and hilly in the uplands, with good 
drainage. 

Tlie soils of the county have been derived from glacial debris composed 
largely of local sandstone and shale material. Seventeen soil types of nine 
series are mapped in addition to meadow and muck. Lordstown silt loam, 
Lordstown stony silt loam, and Volusia silt loam occupy 31.7, 28.4, and 13.4 
per cent of the area, respectively. 

Soil survey of Columbus County, N. C., B. B. Hardison, R. T. A. Burke, 
L. L. Bkinkley, and B. C. Jueney {U. S. Dept. Agr., Adv. Sheets Field Oper. 
Bur. Soils, 1915, pp. 42, fig. 1, uiap 1 ). — This survey, made in cooperation with 
the North Carolina Department of Agriculture, deals with the soils of an '^ea 
of 582,400 acres in the southern corner of North Carolina, Ijdng in the flat 
seaward part of the Coastal Plain province. The topography of the county 
varies from large, fiat, poorly drained areas in the southeast to gently rolling 
and better drained sections to the north. 

The soils of the county are composed of marine sediments, together with ex- 
tensive areas of cumulose deposits. Twenty-three soil types of 14 series have 
been mapped besides fairly large areas of peaty muck, muck, and swamp. 
Norfolk fine sandy loam and Coxville fine sandy loam occupy 32.2 and 11.9 
per cent of the total area of the county, respectively. 

Soil survey of Hertford County, N. C., E. S. Yanatta and P. N. McDoweix 
(H, S. Dept. Agr., Adv. Sheets Field Oper. Bur. Soils, 1916, pp. S5, fig. 1, map 
j!).—TMs survey, made in cooperation with the North Carolina Department of 
Agriculture, deals with the soils of an area of 220,800 acres in northeastern 
North Carolina. The county lies wholly within the Coastal Plain region, with 
a topography varying from level or gently undulating to gently rolling. The 
drainage is poor in the level to gently undulating areas and good in the 
more rolling areas. 

The soils of the county are derived from unconsolidated sands and clays of 
sedimentary origin. Eight soil types of five series are mapped in addition to 
swamp. Norfolk fine sandy loam, Coxville very fine sandy loam, Coxville 
fine sandy loam, and swamp occupy 34.1, 25.5, 17.5, and 15.2 per cent of the total 
area of the county, respectively. 

Soil survey of Portage County, Wis., W. J. Geiu, L. R. Schoenmann, and 
L. P. Hanson {U. S, Dept. Agr., Adv. Sheets Field Oper. Bur. Soils, 1915, pp. 52, 
fig. 1, map i).— This survey, made in coopei'ation with the State of Wisconsin, 
deals with the soils of an area of 519,680 acres in central Wisconsin, being a 
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more detailed study and reclassification than that previously noted (B. S. B., 
la, p. 27; 19, p. 417). 

The soils of the county are of glacial, residual, alluvial, or possibly loessial 
origin, together with an accumulation of organic matter in the low places 
resulting in the formation of peat, which occupies 16.4 per cent of the total 
area. Exclusive of the peat, 23 soil types of nine series have been^ mapped, of 
which Plainfield sand, Gloucester sand, and Gloucester sandy loam cover 
15.1, 14.2, and 10.9 per cent of the area, respectively. 

Soil survey of Wood County, Wis., W. J. Geib, G. Coneey, W. 0. Boaedman, 
and C. B. Post {U. S. Dept. Agr., Adv. Sheets Field Oper. Bur. Soils, 1915, pp, 
51, jig. 1, fnap 1). — This survey, made in cooperation with the State of Wis- 
consin, deals with the soils of an area of 517,760 acres in central Wisconsin, 
the topography of which is level to rolling. The soils of the area are of glacial, 
residual, alluvial, and possibly loessial origin. 

Including muck, peat, and sands, 19 soil types of seven series are mapped, 
of wiaich the Spencer silt loam, Vesper silt loam, and peat cover 25.9, 15, and 
13.1 per cent of the area, respectively. 

Soil experiments on the Ozark upland, M. P. Millee and P. L. Duxey {Mis^ 
souri Sta. Bui. 148 (1917), pp. jlr/s. 7). — This reports the results of experi- 
ments in soil management begun in 1910, near St. Janies, on Gerald silt 
loam in the nontimbered parts of the Ozark region and forms one of a series 
of such studies “on various soil types throughout the State. The plan of the 
experiment embraces a four-year rotation of corn, soy beans, wheat, and clover 
growm alone and under different soil treatments, including the use of legumes, 
barnyard manure, lime, rock phosphate, bone meal, and potash. The average 
yields per acre of all crops for the period of the experiment were as follows : 


Average yields per acre of all crops grown on St. James experiment field, 

1911-^1916. 


1 

Treatment. 

! 

Corn. 

Corn 

stover. 

Wheat. 

Wheat 

straw. 

Soy 

beans. 

Cowpoas, 
4 crops. 

Clover, 

2 crops. 


BU: 

20.75 

Us, 

1,334 

1,607 

Bu. 

10.95 

Lbs. 

1, 1.33 

Lhs. 
2,027 
3, 106 

Lhs. 

1,488 

1,666 

Lhs. 

775 



24. 98 

12.08 

1,281 

1,687 

Legunio, lime, bono meal 

2U. 56 

1, 674 

IS. 50 

1, 063 

3,273 

2,592 

2,017 

4,912 

657 

No treatment 

20. 84 

1,481 

S. 75 

21. So 

S94 

■ 1,387 

2,005 

I^egome, lime, bono meal, 
potash 

.0(5. 25 

2,2S6 

2,344 

3,392 

5,425 

Manure 

43. 01 

2,503 

17.71 

2,062 

3, 646 
3,934 

i 

2,727 

3,087 

3,837 

Manure, rock phosphate 

44.88 

2, 735 

'21.38 

2,535 

2,988 



Tabulated data are presented and discussed, showing the results obtained 
witli each crop separately, and the cost of production and the monetary returns 
from the different soil treatments. 

Barnyard manure showed the highest net return for any one fertilizing ma- 
terial, amounting to .^7.07 per acre annually, or $3,54 per ton for an 8-ton 
application once in four years. Eight tons of barnyard manure and 1,000 lbs. 
of rock phosphate, applied to clover stubble and plowed under, showed the 
highest annual net return for any combination of treatments, $8.89 per acre. 
Bone meal netted $2.43 annually, rock phosphate $1.81, and potash $1.88 per 
acre. Lime applied at the rate of 2 tons per acre at the beginning of a 6-year 
period was profitable, but the legume treatments alone have not been profitable. 

Becommendations for soil management, based on the results obtained in 
these experiments, are outlined in detail. The main features are a system of 
live-stock farming in wdiich little grain is sold and all the pianure carefully 
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returned to the land, the mannre to be supplemented with ground limestone^ 
raw roch phosphate, bone meal, acid phosphate, or a highly phosphatic mixed 
fertilizer, and a small amount of potash (when prices are normal) applied in 
the course of a systematic crop rotation. 

[Fertilizer experiments], W. P. Brooks and E. P. Gaskill {Massaclmsctts 
Hta, Bpt, 1916, pp, Jfda-Sda), — Progress reports are made on experiments 
previously noted (E. E., 36, p. 121), including comparative tests of manure 
alone and nitrate of soda, sulphate of ammonia, and dried blood in various 
fertilizer combinations on Japanese millet; muriate v. sulphate of potash on 
corn, soy beaus, alfalfa, blackberries, and raspberries; manure and variou>s 
combinations of chemical fertilizers on beets and onions, limed and unlimed; 
difiereiit kinds of phosphates on corn ; kainit, high-grade and low-grade sulphate, 
muriate, nitrate, and carbonate of xjotash, and feldspar on mixed grass and 
clover ; fertilizer high in potash and low in phosphoric acid v. one low in potash 
and high in pliosplioric acid on corn ; various combinations of fertilizers, with 
and without lime, on corn ; different systems of top-dressing grass ; sulphate of 
ammonia i\ nitrate of soda as a top-dressing for hay lands; and different 
methods of applying manure and different kinds of lime compoimcls on soy 
beans and corn. 

The yield of onions on plats continuously fertilized with sulphate of am- 
monia was increased 60 per cent and more by liming. Similar results, but less 
pronounced, were obtained in case of beets. On plats continuously cropped with 
onions there was with one exception no benefit from the addition of chemicals 
to manure. The best source of nitrogen for onions was nitrate of soda and 
the least beneficial was siili)hate of ammonia; there v’as little difference in 
effect between muriate and sulphate of potash. Considering the fact that no 
potash wms applied in 1916 “ it would seem that on land in a high state of culti- 
vation, which has received liberal annual applications of fertilizers containing 
potash, a good crop [of onions] might be expected for at least one year without 
the use of any potash.” 

In 19 years’ experiments with different sources of potash, high-grade sulphate 
has proved the best source of potash for legumes. No benefit has been derived 
from the use of feldspar in either large or small quantities. Kainit and muriate 
have given fully as good results as the other potash salts with timothy and 
redtop. Potatoes receiving no potash have proved less resistant to blight than 
those fertilized with potash. 

The largest yields of corn in experiments continued since 1S90 have been 
o!)tained where potash was added to the fertilizer used.' The results of experi- 
ments on grass during the past year, in which potash was omitted from the fer- 
tilizer, “ seem to indicate that on permanent mowings, where it has been the 
custom for several years to apply annually a liberal ax)plication of chemicals 
or manure, potash may he omitted for at least one year and still a normal crop 
be obtained,” 

The yields of hay on permanent grasslands which had been continuously top- 
dressed for 9 years with nitrate of soda and sulphate of ammonia were largest 
in 1916 in case of the nitrate of soda. 

The results of five years’ comparative tests of applying manure as it is hauled 
from the stable in winter and of piling it in large heaps and spreading in the 
spring were invariably in favor of the latter method of application, although the 
advantage vras small. 

In tests of clllferent forms of lime compounds on corn and soy beans the re- 
sults appeared to favor hs’drated lime and limoid as compared with marl and 
ground limestone. The results obtained in these tests also indicated “ that 
land which has received annually a liberal application of manure for several 
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years will produce satisfactory crops for some time without further fertiliza- 
tion.” 

The lime and fertilizer needs of Indiana soils, S. D. Conneu {Tn4iema Sta. 
Circ. 66 (i.9i7), pp. 19, Jigs. S).-“TMs circular, based on the results of Yarious 
studies of Indiana soils, identifies and classifies in a general way the principal 
types of soil of the State, and gives methods whereby the soils may he tested 
for their lime and fertilizer requirements by farmers, teachers, or agricultural 
agents. 

It is shown that many of the soils have declined in productiveness as a result 
of exhaustive cropping. The soils have been depleted especially in organic 
matter and nitrogen but also in available phosphoric acid. Over three-fourths 
of them are acid, and on practically^ all of these available phosphoric acid is 
needed, either with or without lime. “ Potash fertilization has proved profit^lile 
on some soils. Neutral or slightly acid muck and black sand soils need potash, 
particularly for corn.” 

A soil-acidity map and other data are given, showing the relative proportion 
of very acid, medinm acid, slightly acid, and neutral soils in each county of the 
State, as determined in over 4,000 samples of soil by the potassium nitrate 
method. These data show that no section is without an abundance of acid soils, 
the relative proportion for the entire State being 19.8 per cent very acid, 24.2 
per cent mecliiiin acid, 38.2 per cent slightly acid, and 18 per cent neutral. 

Practical methods of overcoming the soil deficiencies, such as the growing of 
more leguminous crops, liming, use of acid phosphate and potash, and more 
careful conservation and use of manure and crop residues, are discussed, 

Kedeeming an impoverished soil, G. E. Thokne {3Io. Bui. Ohio Bta., 2 
(1917), No. 10, pp. SSO-SJfS ). — Increased yields of corn, soy beans, wheat, and 
hay, grown in rotation on the rather depleted flat, silty clay land of Clermont 
County (Ohio), were secured from applications of different combinations of com- 
mercial fertilizers, lime, and manure. The estimated value of the increase is 
noted in each case for the period of 1912 to 1917. It is concluded that under 
present market conditions of fertilizers and crops, an increased net income of $3 
per acre or more, annually, could be attained by the use of chemical fertilizers 
alone, but that under a system whereby manure could be applied at the actual 
cost of moving it from the stable to the field, necessitating the purchase of only 
acid phosphate, an increased net income of $5 per acre or more would be possible. 

Pertilizer requirement of DeKalh soil (Fcnnsjjlvunia I3ta. Bui. 1^7 {1917), 
pp. 20-22, fig. 1 ). — Preliminary pot and small plat tests, begun in 1915, with 
various legumes and grasses on both abandoned farm land and virgin cut-over 
land to determine the fertilizer requirements of DeKalb soil are reported. In 
the small plat test limestone, applied at the rate of 5,000 lbs. per acre, was com- 
pared with an uiiliraed area. In the pot tests various fertilizers were tested in 
different combinations. 

Limestone alone produced the following results, in pounds per acre, on the 
two soils on small plats. Green sweet clover, limed, 4,083 and 7,984, respectively, 
unlimed, nothing; green red clover, limed, S,8S6 and 3,896, unlimed, 1.523 and 
2,213. Orchard grass gave better results than either brome or blue grass on 
the plats treated with limestone. In the pot tests the greatest growth of blue 
grass on the farm soil occurred in the pots treated with lime, nitrate of soda, 
and acid phosphate, while the lime, nitrate of soda, acid phosphate, and potash 
treatment produced the greatest yield on the virgin soil. Limestone and phos- 
phoric acid gave an increase of 125 per cent of sweet clover over limestone alone 
on the farm soil as compared to 580 per cent on the virgin soil,” 
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Tile relative value of single fertilizer ingredients, for the farm and virgin 
soils, respectively, based on the growth of sweet clover, was, nitrogen 25.1 and 
200 , p!io.splioric acid 73.1 and 275, and potash 57.1 and 135. 

“ Based on the growdli of sweet clover, phosphoric acid and limestone is con- 
clusively the most economic treatment for building up these DeKalb soils. Phos- 
phoric acid gave an increased growth in each case and its absence depressed the 
yield without exception. Nitrogen proved to He unnecessary for the production 
of red clover on DeKalb soil.” 

Thirty-five years^ results with fertilizers {Pennsylvania Sta. Bui. lift 
(1917), pp. 17-20, fig. 1). — The principal conclusions and recommendations from 
these experiments are summarized, the work having been noted in detail else- 
where (B. S. B., 37, p. 626). 

Progress of green manuring in Mysore, A. K. Yeghanabayana Iyeb (Mysore 
Ayr. Calendar, 1917, pp. M, 1 ^)- — green manuring of paddy lands and of 
sugar-cane plantations with leaves of the honge tree (Pongamm glaPra) and 
with green-manure crops growm on the fields is briefly discussed. Crops used 
in the latter instance included sunn hemp, cowpeas, green gram, black gram, 
horsegram, Crotalaria striata, and daincha. 

Previous studies in green manuring In Mysore have been noted (B. S. B., 27, 

p. 21). 

[The relative value of oil cakes available in Mysore and the results of 
oil-cake manuring on sugar cane], H. V. Kbishnayya, A. K. Yegnanakayaha 
Iyeb, and D. G. Ramachandba Bao (Mysore Agr. Calendar, 1917, pp. 18-2S). — 
The nitrogen content of the oil cake of safflower, peanut, white castor, black 
castor, neem {Melia uzadiraehta) , honge (Pongamia glabra), and cotton seed 
is reported as determined by the Mysore Department of Agriculture. The 
analyses ranged from 8 to 8 per cent, with safflower cake showing the highest 
percentage. Greatly increased yields from the application of even small 
amounts of oil cake to sugar cane are briefly noted. 

Cyanamid as a source of nitrogen (Pennsylvania Sta. Bui. 147 (1917), pp. 
2S-2S). — Commercial cyanamid was compared with nitrate of soda and dried 
blood from 1912-1914, inclusive, for potatoes, oats, and wheat, and from 1918- 
1916 with nitrate of soda as a top-dressing for timothy. 

The only significant differences ’were secured with potatoes, where increases 
over no nitrogen were obtained amounting to 32.8 bu. for nitrate of soda, 
101.3 bu. for dried blood, and. 56.7 bu. for cyanamid. With nitrogen as nitrate 
of soda used as a top-dressing for timothy, an average yield was obtained of 
4,910 lbs. of field-cured hay per acre, and with cyanamid 4,618 lbs. 

Availability of potash fertilizer residue in the soil (Pennsylvania Bta. But 
147 (1917), pp. S8-49, fig. i). — ^A study of the availability of potash fertilizer 
residues in the soil is briefly noted, indicating that potash-treated land car- 
ries about twice as much potash removable by 'weak solvents as untreated land. 
Analyses of five crops, each gro'svn in a different year upon treated and un- 
treated land, show that the crops grown on treated soil removed 105.08 lbs. of 
potash In their grain and stalky parts, while those from the untreated plats 
removed 73.81 lbs. of potash to the acre yield. These results led to the fol- 
lowing conclusions: “Clays and loams that have been well fertilized with, 
potash until quite recently still hold in their surface layers considerable fer- 
tilizer potash in condition to feed the crops for several years. Hence for most 
field crops inability to supply fertilizer potash at this time does not threaten 
a great reduction in yields from lands of such history.” 

Belative value of limestone of different degrees of fineness (Pennsylvania 
Bta. But 147 (1917), pp. 22, 2S, fig. 1). — ^Experimental data are presented on 
tlie relative value of limestone of different degrees of fineness, based upon its 
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solubility in water, its value in correcting acidity, its value in the formation 
of nitrates, its iniliience upon the growth of plants, and the rate of loss from 
the soil. 

“ On the basis of the results obtained it was concluded, (1) that an applica- 
tion of limestone in which the entire product consists of very fine material is 
less desirable from the standpoint of permanent agriculture than one consisting 
of varied degrees of fineness; (2) that an ideal application of limestone is 
one in which there is sufficient fine material (60-mesh) to meet the immediate 
needs of the soil and thus allow time for the coarser particles to disintegrate; 
[and] (3) that if the entire product will pass a 10-mesh screen and include 
all of the fine material, it is sufficiently fine for soil improvement if applied 
somewhat in excess of the immediate needs of the soil. Such a product should 
contain at Iea>st 50 per cent of material that will pass a 60-mesh screen/* 

Effect of sulphur on different crops and soils, 0. M, Shedd {V. S. Dept. 
Agr.j Jour. Agr. Research, 11 {19111), No. PP^ 91-103). — Investigations are 
reported from the Kentucky Experiment Station on the effect of applications of 
100 and 200 lbs. of flow-ers of sulphur on soy beans, clover, oats, alfalfa, and 
wheat, grown on eight rather depleted surface soils, each representative of a 
distinct soil type in Kentucky. The experiments were conducted in triplicate 
in the greenhouse. Tabulated data show the weight of the total air-dried 
materials for each crop on each soil type; the total and sulphate sulphur in 
air-dried soy beans, clover, and alfalfa; the percentage of sulphur as sulphate 
in 16 varieties of garden and field seeds before and after germination ; and the 
protein content of air-dried soy beans, tops and seed. 

In summarizing the author states that the results show that the sulphur 
increased the production of some crops, had no effect on others, and on some 
was injurious, depending on the crop and the soil on which it was grown. 
There was a preponderance of gains, ho'wever, from the sulphur application, 
but these were generally small. 

‘‘Analyses of some of the crops show that the sulphur increased the total 
and sulphate-sulphur content of the plant, and the greater the application the 
greater the increase. Where sulphur was applied to clover and alfalfa the 
excess sulphur in those plants was in the form of sulphate, while in soy beans 
part of the excess was in another form. 

“ In soy beans which showed an increased sulphur content, no corre- 
sponding increased protein content was always found. In five instances out 
of eight, however, soy beans grown in soil where sulphur Avas added show an 
increase in the total w^eight of protein. 

“It Avas found that of the 16 varieties of field and garden seeds examined 
some contain sulphates, while others do not, but that on germinating all except 
2 form a greater or less amount of sulphate. The highest sulphate content 
obtained in the ungerminated seed was 0.048 per cent in clover, and the increase 
due to germination varied from none in corn to 0.035 per cent in the onion. 
There was a slight loss in only one sample — clover.** 

AGEICIJLTIIEAI BOTANY. 

The effect of one plant on another, S. Pickeking {Ann. Sot. ILondonJ^ SI 
{1917), No. 12B, pp. 181-187, figs. S ). — ^Washings from growing plants have been 
shown to be deleterious to other plants reached by such washings. Susceptible 
plants thus far found include apple, pear, plum, cherry, forest trees (six kinds), 
mustard, tobacco, tomato, barley, clover, and two varieties of grasses. Plants 
exerting this injurious influence include apple (seedlings), mustard, tobacco. 
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tomato, 2 varieties of clover, and 16 varieties of grass. In no case have negative 
results been obtained, though the degree of injury varied greatly, this variation 
being ascribed mainly to the condition (vigor) of the plants employed. The 
reduction of growth due to this treatment varied from 6 to 97 per cent. 

Tests employing the method of exclusion narrowed down the possible causa- 
tion of injury to trees by grass to the possible formation of some deleterious 
substance by the growing grass, the effect being strongly suggestive of a toxin. 
Exposure of the leachings to the air for 24 hours removed the toxic property, 
A 2-in. layer of pumice stone acted in the same beneficial manner. The effect 
of a plant on its own kind is apparently greater than on a plant of another 
kind. A stronger plant not only keeps ahead of a weaker or younger one, 
but an older plant usually gains on a younger one continually. 

Emigns fairy rings in eastern Colorado and their effect on vegetation, 
H. L. Shantz and R. L. Piemeisel (U. jS. Dept Agr., Jour. Agr. Research, 11 
(1917), No. 5, pp. 191-246, pis. 21, figs. 15 ). — This paper deals with fairy rings 
caused by fleshy fungi, the studies on which wove made on the high plains at 
Akron, Colo., during the period from 1907 to 1916, inclusive. The fairy rings 
are distinguished as those in which the vegetation is killed or badly damaged, 
caused by Agaricm taMiJaris; those in which the vegetation is only stimulated, 
caused usually by species of Calvatia, Gatastoma, Lycoperdon, Marasmius, etc. ; 
and those in which no effect can be noted on the native vegetation, caused by 
Lepiota spp. 

The authors report that fairy rings start from the point of germination of the 
fungus spores and spread outward at approximately an equal rate in all direc- 
tions. Growth is continuous until some obstacle is met with, which may be 
passed around in case of ant hills, but growth is terminated where two rings 
come in contact. As the fungus filaments spread outward they are said to con- 
sume a portion of the organic matter of the soil. The carbohydrates are con- 
sumed, and the proteid portion is changed into amino acids and then into am- 
monia. 

The effect of the fungus filaments on the soil is to reduce a part of the or- 
ganic matter to ammonia, which is combined to form arnmoniacal salts or is 
converted by bacteria into nitrites and later into nitrates. When the mycelium 
dies, it is reduced by bacterial action to ammonia, which may later be built up 
into nitrates. The increase in available nitrogenous material in the soil occu- 
pied by the young mycelium is said to stimulate the growth of the grasses or 
other young plants, which consequently make greater demands on the soil 
moisture. When this is exhausted, as in the case of A. tahularis, the mass of 
fungus filaments prevents the penetration of rain water. The intense drought 
to which the plants are thus subjected kills off the buffalo and grama grasses 
and the other plants which may be associated with them, and the area is left 
bare for the invasion of other plants. The mycelium after a few years dies, 
leaving the soil still more enriched and no longer impervious to water. 

The stages in the succession on the bare areas are an early weed stage, fol- 
lowed by a late weed stage, and this in turn by a short-lived grass stage, which 
is succeeded by a perennial stage, and this finally gives way to the original 
short grass cover. 

Growing alien cacti in IVlicMgan, W. E. Pkaigeib (Bpt Mich. Acad. Set., 17 
{1915), pp. 156-158 ). — Thirteen species of cacti, representing four genera, 
from various altitudes in Arizona were tested in Michigan with the result that 
all died out in four winters. The general conclusion is that Arizona cacti can 
not survive Michigan winters, the warm, wet autumn weather probably being 
important in this connection. Cacti native 'to this region show a gradual loss 
of turgidity in the fall, which is thought to serve as the equivalent of a 
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deciduous liabit and to be closely related to the ability of certain species of 
cacti to endure the Michigan winters. 

Does the movement of air affect the growth of plants? Alma Holungee 
(Bpt, Mich. Amd. 'Sci., 17 (1915), pp. 159, 160). — In a preliminary report on 
investigations not yet completed, the author states that in darkness the move- 
ment of air apparently does affect favorably the rate, duration, and vigor of 
growth; also that it affects coloration, leaf spread, etc., in the several plants 
tested. 

A method of controlling the rate of air movement in transpiration experi- 
ments, V. H. Blackman and R. C. Knight (Ann. Bot. [London}, SI (1917), 
No. 122, pp. 217-220, fig. 1). — The authors, considering it advisable that trans- 
piration and evaporation experiments with plants be carried on under condi- 
tions of constant air movements regulable at will, have devised an air-flue ap- 
paratus which is described as convenient, reliable, and satisfactory for air 
movement up to about 25 meters per minute. 

The interrelations of stomatal aperture, leaf water content, and transpi- 
ration rate, R. C. Knight (Ann. Bot. [London}, SI (1917), No. 122, pp. 221-240, 
figs. 4 )- — Employing the air-flue apparatus above described in tests with 
various plants (of which Eupatorium adenopliorum was found to be the most 
useful for this purpose) under controlled conditions, the author claims to have 
found that in many cases there is no necessary agreement (often, in fact, an 
inverse relation) between stomatal opening and transpiration rate. Water con- 
tent of the leaf shows a close and direct relation to transpiration rate. Stomatal 
aperture is not reduced by slight water deficiency in the leaf, so that stomatal 
response to incipient drying may be excluded as a chief factor in the mainte- 
nance of water content. Stomata are, however, very sensitive to the changes in 
illumination, and with increasing light intensity continued opening of the stomata 
may coincide with continued decrease of water content. 

On the reduction of transpiration observations, N. Thomas and A. Feegu- 
SON (Ann. Bot. [London}, SI ( 1917 ), No. 122 , pp. 24t-255, fig. 1 ). — ^Experiments 
described are claimed to show that the evaporation from a circular water sur- 
face is not proportional to the area of the surface if that surface be within 2 
or 3 cm. of the top, nor is it proportional to the linear dimensions of a surface. 
It is stated to be, for full circular containers, approximately proportional to tfie 
cube of the square root of the radius. Errors amounting to as much as 40 per 
cent are claimed to arise in determining the water surface equivalent to a given 
atmometer. 

Methods of calibration are described which are claimed to obviate such errors. 

Oxidation and reduction in vegetable tissues. — I, The mechanism of the 
reaction, J. Wolff (Ann. Inst. Pasteur, SI (1917), No. 2, pp. 92-95). — Three 
phases of the more mechanical part of this work are presented and briefly dis- 
cussed in this article as preparatory to the report given below. 

Oxidation and reduction in vegetable tissues, — II, The presence in a large 
number of plants of a diphenol presenting important analogies with pyro- 
catechin, J. Wolff and Nadia Bouchelman (Ann. Inst. Pasteur, SI (1917), No. 
2, pp. 96-105). — Discussing briefly the method employed and tabulating the 
results of observations made on a large number of plants, the authors conclude 
that peroxld is not present in vegetable sap, the presence of an oxidase (lac- 
case) being necessazy to the production of a positive result. It is thought that 
the reaction which has been believed to show the presence of nitrites and of 
peroxids in plants, and the eventually injurious effects of the lattei% are due in 
the large majority of instances to the presence of a phenol, probably pyrocate- 
cMn. This is considered to play an important part in the processes of oxidation 
and reduction that occur in plants. 
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On the mecliaiiism of translocation in plant tissues. — An hypothesis with, 
special reference to sugar conduction in sieve tubes, S. Mangham {Afin. Bot 
ILondon], 31 (1917), No. 122, pp. 203-311, figs. 2). — This is a discussion of the 
data and views of various contributors regarding the processes which occur in a 
plant cell during certain phases of sugar translocation with a view to developing 
an outline of a working hypothesis. 

It Is stated that definite relations obtain between the solute concentration at 
the surface of absorbing particles introduced into the solution and the concen- 
tration of the solute in the solvent, this state of equilibrium being reversible in 
cases cited. 

The influence of light and chlorophyll formation on the minimum toxic 
concentration of magnesium nitrate for the squash, II. B. Haiivey and It, H. 
True {Atner. Jour. Bot., 4 (1917), No. 7, pp. 407-410, figs. 2). — The minimal 
toxic concentration of magnesium nitrate for squash grown in water cultures 
was raised from 125 N X 10—® in darkness to 200 N X 10—® in light. This 
change was presumably correlated with the removal of magnesium from toxic 
compounds to form chlorophyll. 

The toxicity of galactose and mannose for green plants and the an- 
tagonistic action of other sugars toward these, L. Knudson (Awer. Jour, 
Bof., If {1917), No, 7, pp. 430-4^7, figs. 4).— Having extended the studies pre- 
viously reported (E. S. B., 35, p. 28; 36, p. 125) to include numerous experi- 
ments with various sugars other than galactose, employing methods which are 
described, the author shows that mannose also is toxic to the roots of some 
plants, and that this toxicity is lessened by either glucose or saccharose. 
Mutual antagonism was not found to exist between galactose and mannose. 

Dr. BeaPs seed vitality experiments, H. T. Darlington (Rpt. Mich. Acad, 
Bd., 17 (1916), pp. 164-106). — Giving some account of the progress of the series 
of experiments conducted by Beal since 1879 (E. S. R., 17, p. 463; 24, p. 195; 
34, p. 782), the author reports the results of his endeavors to obtain germination 
from seed samples taken out the thirty-fifth year. 

Of the 22 species originally employed, 8 are said to have failed to germinate 
up to and after tlie fifth year, the remaining species germinating some years, 
and Lepidium virgimcum (probably also Buniex crispus) germinating every 
year. The best results were formerly obtained by moistening the sand so ajs to 
get a few seeds to come up, then allowing the sand to dry out partly, moistening 
again, and so on, repeating this at varying intervals for several months. This 
plan has been adopted by the author and the tests are reported as still in 
progress. 

The nongermination of seeds of fleshy fruits, J. BIassart (Bui. Bd. France 
d Belg., SO (1916), No. S, pp. 167-169; ahs. in Rev, Sd. [Pam], S5 (1917), No, 
M, p. 309). — Tests of seeds of a number of dry oi* fleshy fruits in vegetable 
juices, saccharose of different concentrations, and water are said to indicate 
that the delaying influence of these juices on the germination of fleshy fruits 
and their destructive action on dry fruits show a variation parallel to that of 
their osmotic pressure, from which it appears that concentration is the condition 
essential to such influences. Seeds of different plants are unequally sensitive 
to these juices. The juice of the blackberry and that of watermelon appear 
to be particularly Injurious. 

Some factors concerned in the germination of rust spores^ B. B. Mains 
(Rpt, Mich. Acad. Sd., 17 (IBIS), pp. IS 6 -I 4 O). — ^This wmrk, initiated because of 
the difficulty of obtaining germination during the summer months and done 
mainly during the summer of 1914, was carried out principally with uredospores, 
though a few teleutospores and secidiospores were tested. Details are given of 
the tests and the results thereof in case of Pucdma coromta (F, cormifera or 
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P . rlianmi), P. taraxaci, P. sorglii, P. phlei-pralcnsis, P. polygons XJrom^yces 
trifolii, Coleosporium solidayinis, Melam.psora higloioU, M, medmw, Cromrtium 
comptonm (leclclial stage, Peridennium comptonkv), and 0. comandrw. 

Tile general factors controlling spore germination appear to be temperature 
and moisture. Other factors are tliscussed in connection with the work of 
other investigators. 

Light and pycnidia formation in the Sjjhoeropsidales, E. Levin {Rpt, Mich. 
Acad. Svi., 17 (1915), pp. 134, 1S5). — In exiieriments for testing the effect of 
light in connection with the germination of seven meinhers of the Sphseropsi- 
dales, only three germinated at all in the darkness, the percentage being about 
30 to 40, while in the light representatives of all of the genera germinated, 
giving percentages ranging from 30 to 100. The cultures obtained in the dark- 
ness resembled in all respects those obtained in the light. 

Some cultural characteristics of Pestalozzia fuuera, P. V. Sigqeus (Rpt. 
Mieh. Acad. Sci., 17 (1915), p. 14 I, pi. 1). — Brief accounts are given of the re- 
sults as regards the vegetative growth obtained in 14 days with P. funem 
grown on gelatin and upon several kinds of agar. 

The colorimetric determination of hydx*ogen ioii concentration and its ap- 
plications in bacteriology, W. M. Claeic and H. A. Lubs (Jour. Bad., 2 {1911}, 
Nos. 1, pp. 1-S4f Jigs, 4; 2, pp. 109~1S6, pJ. 1, Jigs. 2; 3, pp. 191-239, Jig, 1 ). — 
The authors have made a study of the colorimetric method of determining 
hydrogen ion concentration, testing a number of indicators in a wide variety 
of solutions, such as are used for the cultivation of bacteria, and have carried 
out other related studies as described. They conclude that, with the improve- 
ments presented, the colorimetric method is available for routine as well as 
for research work in bacteriology. 

A new apparatus for aseptic ultraflltration, E. E. Smith (Phytopaihology, 
7 (1917), No. 4, PP- 290-293, Jigs. 2). — A description is given of an apparatus 
designed for the production of aseptiealiy filtered Juice from unheated plant 
extract that may be used as a culture medium. 

Irritability of the pollen-presentation mechanism in the Composit®e, 
Small (Ann. Bot. ILondoyi], SI (1917), No. 122, pp. 2Q1-26S ). — A record is 
made of the types and degrees of irritability observed in the pollen-presentation 
mechanism of 149 species and varieties of Oompositxe. Of these, 64 per cent 
exhibit this phenomenon, and it wms observed in all tribes of this family except 
the Eupatoriem and the Yernoniese. ISfotes are given also on certain special 
cases observed, as, for example, the explosive irritability in the Mutisiese and 
a peculiar slow movement in the Cichoriefe. 

Endothia pigments, I, L. A. Hawkins and N. E. Stevens (Amer, Jour. Bot., 
4 (1917), No. 6 , pp. SSG-S53, Jigs. 6 ). — Pi*om the experimental work here de- 
scribed it appears that there are at least three different pigments formed by 
species of Eudothia, pigment A, apparently common to all the species; pig- 
ment B, present in B. fiuens and probably in all species showing a similar 
spectral transmission of the acid alcohol solutions; and pigment C, present 
in the two groups typified by E. fiuens and E. parasitica. These pigments may 
be closely related chemically, perhaps derivatives of the same substance, as 
they are similar in many particulars. The data and opinions of other investi- 
gators are considered in connection with detailed observations by the authors* 

Observations on an Achlya lacking sexual reproduction, W. H. Weston 
(Amer. Jour. Bot, 4 (1917), No. 6. pp. $54-367, pL 1). — ^The fungus here de- 
scribed, though presenting characters distinctive of the genus Achlya as regards 
zoospore production, liberation, character, and behavior, is distinguished from 
most species of this genus by its lack of sexual reproduction and by its non- 
production of oogonia and antheridia under the culture methods usually sue- 
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eessfiil in developing these organs. This fungus, however, consistently pro- 
duces, under widely varying conditions, resistant spores of nonsexual origin 
and distinct niorphological characters, aiftering from the genmiie described for 
other species in their regular occurrence and clearly defined structure. It is 
regarded as an Aciilya that has lost its po\ver of sexual reprodiictton, the re- 
sistant character usually assumed by the reproductive bodies of sexual origin 
having in this case been taken over by the nonsexual resistant spores. 

Fertility in Cichorium intybus: The sporadic occurrence of self -fertile 
plants among the progeny of self-sterile plants, .A. B. Stout (Amer. Jow\ 
Bot,, 4 (1917), No, 7, pp. S75-395, figs, g).— The author, reporting with discus- 
sion further data obtained from a subsequent study of stock derived from 
cultures previously used (E. S, R., o(>, p. 523), states that the evidence ap- 
pears conclusive that the actual conditions giving the various grades of self- 
compatibility, and of self-incompatibility as well, are decidedly individual. The 
sporadic development of self-compatibility, giving self-fertility among the 
progeny of self-sterile lines, is frequent in the cuHnres herein reported. Cyto- 
logical studies are planned with regard to the questions of relative develop- 
ment and nuclear phenomena in chicory. 

In case of idiysiological incompatibility, as in these cases, there is thought 
to be.no impotence except of a purely accidental sort. Any recombination may 
survive. The evidence does not indicate selective or preferential matings, 
favoring fusion between particular recombinations of germ plasm with respect 
to hereditary characters. The simradic variability of the sex relations and 
their fluctuating inheritance is emphasized. A number of possibilities are 
suggested. 

Inheritance of endosperm color in maize, O. E. White (Amer, Jour. Bot., 
4 (1917), No. 7, pp. 396-406 ). — ^The author gives particulars of studies of 
crosses of a variety of maize having yellow endosperm with one having white 
endosperm, giving white only in Fi and approximately 3 white to 1 yellow 
in Fa, with further results. Some of these are interpreted as due mainly to the 
presence or absence of an endosperm color suppression factor. He claims that, 
including the one mentioned, there are at least three and possibly five pairs 
of factors concerned in the determination of endosperm color in maize. 

Inheritance studies in Pisnm. — IV, Interrelation of the genetic factors of 
Fisum, 0. E. White (U, 8. Dept. Agr., Jour. Agr. Research, 11 (1917), No. 4, 
pp. 167-190 ). — This paper describes and discusses the number of demonstrated 
factors in Pisnm, their modifying effects npon each other’s expression, the 
modification of their expression by different environments, and their relation 
to one another in inheritance, whether independent or linked. 

Thirty-five genetic factors are listed and discussed. The presence and ab- 
sence of these 35 factors are said to be resiionsiblo for 70 or more differential 
characters. The modifying effects of the expression of one factor upon another 
and the effects of external environmental conditions upon the expression of 
these factors are described. Data involving many thousand Fa generation 
progeny indicate that certain factors are independently inherited, that is, they 
are not linked, unless the linkage is very loose. Data for four linked groups 
are presented, three of which involve some of the factors mentioned above and 
one the relations of which to the other seven are still undetermined. 

FIELD CEOPS. 

Factors influencing the water requirements of plants, 0. 0. Thom and 
H. F. Holtz (Washington 8ta, Bui. 146 (1917), pp. 3-64, figs. 18).— This reports 
extensive investigations of the various factors influencing the water require- 
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merits €f plants embniciiig experiments with different field crops grown in 
galvaiilzed-iron tanfes from 1911 to 1913, inclnsive, in field plats from 1912- 
1914, inclusive, and in sand cultures to whieli.were added nutrient solutions 
of varying concentration. Ooiisid arable tabulated data are present showing 
the water requirements of crops under field conditions. The results are de- 
picted by graphs. Additional data show the effect upon the water require- 
ments of plants of the following factors: Kind of crop, percentage of ash In 
plants, concentration of the nutrient soil solution, fallowing, indivldmal plant 
food elements, alkali salts, prerlous cropping, variety, stage of development, and 
percentage of capillary saturation. The conclusions reached have been sum- 
marized as follows : 

“ The numerous conditions surrounding plants that influence tlieir growth 
and water requirement and the adaptability and habits of the plant to meet 
these conditions make it impossiW e to give any definite water requirement for 
any plant, or even to give the relative order in which a given ntiinber of 
varieties will stand in respect to this factor. The average water requirement 
[pounds of water required to produee a pound of dry matter] of 6 cereal crops 
was 312, and for 4 legumes. 429. The daily amount of water transpired by 
wheat, corn, oats, and peas incieased until about the beginning of the ripen- 
ing period; from this time there was a gradual decrease up to maturity. 
The depth to which field crops took moisture was: Wheat, 9 ft.; oats, 8.5 ft.; 
barley, 8 ft. ; peas, 6 ft. ; millet, 5.5 ft. ; corn, 5 ft. ; beans, 5 ft. The crops 
that took the soil moisture from the greatest depith also had the greatest 
water requirement. Tanks pro’ved to be equal to field plats in determining 
the water requireineats of plants. The ash content of different plants in- 
creased with the increased water requirement 

“ Plants grown in culture solutions varying in concentration from 0.01 to 
0.1 per cent increased in total dry matter produced and decreased in water 
requirement. The average of 3 trials, a 0.01 per cent concentration gave a 
growth of 3.152 gin. of dry matter and a water requirement of 729; in a 0.1 
per cent concentration, 39.2226 gm. of dry matter and a water requirement 
of 381. The percentage of roots in the total dry weight decreased from 43.2 
per cent In a 0.0125 per cent concentration to 17.3 per cent in 0.1 per cent con- 
centration of a nutrient solution. In like manner the water requirement was 
reduced from 605 to 262, respectively. The above results indicate that weak 
soil solutions cause an increased root development in plants. 

“ The water requirement of wheat was 34 per cent less, and for beans 19 
per cent less, when grown on summer-fallowed soil than when grown on cropped 
soil. 

“ When any of the essential plant food elements — nitrogen, potassium, phos- 
phorus, and calcium — were reduced to 0.02 per cent and 0.01 per cent of that 
contained in a normal solution used in culture solution work in this bulletin, 
the reduction of calcium and potassium made good growths and nitrogen and 
phosphorus poor growths. The water requirement was increased in each ease 
except when calcium was deficient. When nitrogen was reduced to 0.01 per 
cent of the normal solution, 43.2 per cent of the total dry matter produced 
was roots. When calcium was reduced to 0.01 per cent of the normal solution, 
only 10 per cent was roots. Oonsequently a soil with a low nitrate content 
causes a plant to develop an abnormally large root system. Increasing the 
concentration of a complete culture solution by addition of alkali salts, viz, 
sodium carbonate, sodium sulphate, and sodium ehlorid, decreased the water 
requirement until the solution became so concentrated to inhibit growth, 

“The water requirement of wheat was less when grown on soil that had 
grown legumes and intertilled crops the previous season than the soil that 
had grown cereals. The difference obtained in the water requirement due to 
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variety In spring wlieat is small. There is a decrease in the water require- 
meiit of wheat and oats with increase in age. 

“The percentage of capillary saturation of the soil in which plants are 
groAVii Is not an important factor in the water requirement of pliuits, provided 
the percentage of moisture is maintained considerably above the wilting point 
The results of tliese investigations indicate that any condition which disturbs 
the normal life processes, be it soil, atmospheric, or pathological, increases the 
water requirement to just such a degree as it depresses the normal functionings 
of the plant.’* 

A bibliography of 27 titles is appended. 

A new method for harvesting small grain and grass plats, A. G-. McCall 
(Jour. Ainer. Soc. Agro7h, 9 (1917), No. 5, pp. 1S8-U0, fig^. 2).— A device for 
harvesting small grains and grasses in varietal and soil fertility tests is de- 
scribed and illustrated. The apparatus was constructed and used at the Mary- 
land Experiment Station, \?here small areas of wheat and timothy plats were 
harvested, giving results which checked satisfactorily with records obtained 
from harvesting and thrashing entire plats. 

[Beport of field crops work in Nebraska] (Nebraska Sta. Rpt. 1916, pp. 
XY-XVIl). — Water requirement investigations were continued through 1916, 
employing 425 potometers, and the relation of soil, climatic, and crop character® 
to the use of water by crops studied. Some of the more important conclusions 
arrived at are as follows : 

“Transpiration is essentially evaporation. Changes in climatic conditions 
affect somewhat similarly the rate of water loss from a corn plant and that 
from a shallow physical free water surface. Variation in the water require- 
ment from day to day is very marked. Occasionally this daily variation 
amounts to 300 or 400 per cent in successive days. The maximum variation 
observed in 2 successive days has been 600 per cent. On days of extreme tem- 
perature in very dry years there may be an atmospheric demand of 10 lbs. of 
water from a single average corn plant during 24 hours. ... In a compara- 
tively short time the corn may receive injuries from which it never fully 
recovers. Bearing this in mind it is evident that a period of brief duration 
may affect yields more than the annual amount of rainfall. 

“A max'ked variation exists in the water requirement of different years, due 
to natural climatic differences. There is a rather consistent relationship in tiie 
relative seasonal variations between (1) transpiration per unit of dry matter. 
(2) transpiration per unit of leaf area, and (3) evaporation from a free water 
surface. There is no such thing as a definite vrater requirement which Is 
constant for any one kind of crop. A reduction in soil-moisture content below 
the optimum during three years reduced the water requirement per pound of ear 
corn 4.3 per cent and per pound of total dry matter 7.9 per cent. This reduc- 
tion In water requirement was, however, accompanied by 37.3 per cent reduced 
stalk yield, 28.5 per cent reduced yield of ear corn, and 30.7 per cent lower 
yield of total dry matter. . . , 

“An increase in tlie soil-moisture content above the optimum during three 
years increased the water requirement per pound of ear corn 13.5 per cent and 
per pound of total dry matter 8.2 per cent. This increase in water requirement 
was accompanied by 11.3 per cent reduced stalk yield, 21.1 per cent reduced 
yield of ear corn, and 16.7 per- cent lower yield of total dry matter. . , , 

“ The water requirement per pound of dry matter is much larger In an infer- 
tile soil than in a fertile soil. Ina*easing the fertility of the soil reduces the 
water requirement for grain production and for total dry matter. An appli- 
cation of manure has a much greater effect upon an infertile than upon a 
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fertile soil. Thus, as an average for two years, equal applications of sheep 
manure to infertile, intermediate, and fertile soils reduced the water require- 
ments for ear corn production 42.6, 25.4, and 10.5 per cent, respectively. For 
total dry matter these water requirements were reduced 28.9, 17.1, and 8.1 per 
cent, respectively. However, the total water requirement per plant was in- 
creased by an application of manure to infertile, intermediate, and fertile soil, 
respectively, 106.7, 42.6, and 28.7 per cent. . . . 

The water requirement for milo maize was the same as the average for 11 
corn varieties, while it was considerably higher for Black Amber sorghum. It 
appears that the drought-resistant qualities of certain crops must lie elsewhere 
than in a marlredly low water requirement per pound of dry matter.” 

In cereal investigations it was concluded that small seed when compared 
in equal numbers with large seed appeai’ed at a disadvantage, but when planted 
in equal weights the yields were practically the same. When grown In compe- 
tition plants from large seed appeared to have a slight advantage over those 
from small seed. 

[Beport of field crops work in Pennsylvania] (Pemisylvama 8ta. Bui. 147 
(1917), pp. 25-31, figs. 4 ) .—Continuing work previously noted (E, S. R., 88, 
p. 84), a comparison of plowing depths of 7.5 and 12 in., both in the fail and 
spring, for crops in rotation since the fall of 1909 has led to the conclusion that 
fall i)lowing gave slightly better yields of corn than spring plowing, while with 
all other crops the time of plowing made no significant difference in yield. Deep 
plowing gave no greater yields than shallow plowing. 

In variety tests with wheat Dawson Golden Ghafi: has given the highest 
average yield, 83.4 bu. per acre, for the period of 1911 to 3916, with 11 others 
ranging from 30 to 30.7 bu. per acre. 

The range in average yield of marketable tubers of 43 varieties of potatoes 
tested for the period of 1911 to 1916 was from 88 to 177 bu. per acre. The lead- 
ing varieties were Silver King, Pan American, Whiton White Mammoth, Petos- 
key, Heath Late Beauty, Hamilton Early, Noreross, and Rural New Yorker 
No. 2, in^the order named. 

The leading oat varieties for 1911 to 1916 were Big Four, New Zealand, 
Fourth of July, Joanette, Kherson, New Danish White, and Czar of Russia. 

In soy bean variety tests the leading varieties in order of yield for the four 
years of 1913-1916, inclusive, were as follows : In seed — Ebony, Chestnut, Mon- 
gol, Ito San, Ohio 10015, and Amherst; and in hay — Ohio 7496, Ohio 10015, 
Chestnut, Medium Green, Ohio 9035, and Amherst. The average yield of seed 
for the four-year period for the 20 varieties in the test amounted to 14.2 bu. and 
of hay, 4,462 lbs. In experiments to test the value of soy beans in place of 
oats in the rotation, it was concluded that the crops are of about equal value, 
except possibly in southern Pennsylvania, where soy beans yield better and 
where oats are less profitable. Soy beans planted with corn have resulted in 
slightly increased yields of dry matter and of protein. 

The fertilizer treatments and yields from 1910 to 1916, inclusive, for a crop- 
ping system of corn, wheat, and clover on depleted land are outlined, but m 
definite conclusions drawn. 

[Beport of field crops work for 1915], J. B. Hakkison, C. K. Banceoft, 
and R. Warb {Rpt. Dept. Sd. and Agr. BHL Guiana, 1915, pp, S-12, I3-M; 
Jour, Bd. Agr. Brit. Guianaf 10 (1917), Wo. 2, pp. 62-79 ), — ^A number of variety 
and hybrid tests with sugar cane and rice are reported, together with feiTilizer 
tests with sugar cane. 

Sulphate of ammonia resulted in a yield of 4.7 tons of cane per acre more than 
nitrate of soda. Applications equivalent to 450 lbs. of ammonium sulphate 
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vaiiety in spring wlient is small. There is a decrease in the water require- 
ment of wheat and oats with increase in age. 

“The percentage of capillary saturation of the soil in which plants are 
grown is not an important factor in the water requirement of plants, provltlec! 
the percentage of moisture is maintained considerably above the wilting point. 
The results of these investigations indicate that any condition which disturbs 
the normal life processes, be it soil, atmospheric, or pathological, increases the 
water requirement to just such a degree as it depresses the normal functionings 
of the plant.” 

A bibliography of 27 titles is appended. 

' A new method for harvesting* small grain and grass plats, A. G. McCall 
(Jour. Amer. Soc, Agrcm., 9 (1917) ^ No. 5, pp. ISS-UfO, figs. ^). — ^A device for 
harvesting small grains and grasses in varietal and soil fertility tests is de- 
scribed and illustrated. The apparatus was constructed and used at the Mary- 
land Experiment Station, wdiere small areas of wheat and timothy plats were 
harvested, giving results which checked satisfactorily with records obtained 
from harvesting and thrashing entire plats. 

[E-eport of field crops work in Nebraska] (Nebraska Sta. Rpt, 1916, pp. 
XY-XVIl ). — Water requirement investigations were continued through 1916, 
employing 425 potometers, and the relation of soil, climatic, and crop character® 
to the use of water by crops studied. Some of the more important conclusions 
arrived at are as follows : 

“Transpiration is essentially evaporation. Changes in climatic conditions 
alfect somewhat similarly the rate of water loss from a corn plant and that 
from a shallow physical free water surface. Variation in the water require- 
ment from day to day is very marked. Occasionally this daily variation 
amounts to 300 or 400 per cent in successive days. The maximum variation 
observed in 2 successive days has been 600 per cent. On days of extreme tem- 
perature in very dry years there may be an atmospheric demand of 10 lbs. of 
v^ater from a single average corn plant during 24 hours. ... In a compara- 
tively short time the com may receive injuries from which it never fully 
recovers. Bearing this in mind it is evident that a period of brief duration 
may affect yields more than the annual amount of rainfall. 

“A marked variation exists in the water requirement of different years, due 
to natural climatic differences. There is a rather consistent relationship in the 
relative seasonal variations between (1) transpiration per unit of dry matter. 
(2) transpiration per unit of leaf area, and (3) evaporation from a free water 
surface. There is no such thing as a definite water requirement which is 
constant for any one kind of crop. A reduction in soil-moisture content below 
the optimum during three years reduced the water requirement per pound of ear 
corn 4.3 per cent and per pound of total dry matter 7,9 per cent This reduc- 
tion In water requirement was, however, accompanied by 37.3 per cent reduced 
stalk yield, 28.5 per cent reduced yield of ear corn, and 30.7 per cent lower 
yield of total dry matter. . . . 

“An increase in the soil-moisture content above the optimum during three 
years increased the water requirement per pound of ear corn 13.5 per cent and 
per pound of total dry matter 8.2 per cent. This increase in water requirement 
was accompanied by 11.3 per cent reduced stalk yield, 21.1 per cent reduced 
yield of ear corn, and 10.7 per- cent lower yield of total dry matter. , , . 

“ The water requirement per pound of dry matter is much larger in an infer- 
tile soil than in a fertile soil. Increasing the fertility of the soil reduces the 
water requirement for grain production and for total dry matter. An appli- 
cation of manure has a much greater effect upon an infertile than upon a 
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fertile soil. Piios, as an average for two years, equal applications of sheep 
mannre to infertile, intermediate, and fertile soils reduced the water require- 
ments for ear corn production 42.6, 25.4, and 10.5 per cent, respectively. ITor 
total dry matter these water requirements were reduced 2S.9, 17.1, and 8.1 per 
cent, respectively. However, the total water requirement per plant was in- 
creased by an application of manure to infertile, intermediate, and fertile soil, 
respectively, 106.7, 42.6, and 28.7 per cent . . . 

The water requirement for milo maize was the same as the average for 11 
corn varieties, while it was considerably higher for Black Amber sorghnm. It 
appears that the drought-resistant qualities of certain crops must lie elsewhere 
than in a markedly low water requirement per pound of dry matter.” 

In cereal investigations it was concluded that small seed when compared 
in equal numbers with large seed appeared at a disadvantage, but when planted 
in equal weights the yields were practically the same. When grown in compe- 
tition plants from large seed appeared to have a slight advantage over those 
from small seed. 

[Report of field crops work in Pennsylvania] {Penns ylvaivia St a. Bui. IJf! 
(1917) j pp. 29-81, figs. 4)* — Continuing work previously noted (E. S. R., 38, 
p, 34), a comparison of plowing depths of 7.5 and 12 in., both in the fall and 
spring, for crops in rotation since the fall of 1909 has led to the conclusion that 
fall plowing gave slightly better yields of corn than spring plowing, while with 
all other crops the time of plowing made no significant difference in yield. Deep 
plowing gave no greater yields than shallow plowing. 

In variety tests with wheat Dawson Golden Chaff has given the highest 
average yield, 33.4 bu. per acre, for the period of 1911 to 1916, with 11 others 
ranging from 30 to 30.7 bu. per acre. 

The range in average yield of marketable tubers of 43 varieties of potatoes 
tested for the period of 1911 to 1916 was from 88 to 177 bu. per acre. The lead- 
ing varieties were Silver King, Pan American, Whiton White Mammoth, Petos- 
key, Heath Late Beauty, Hamilton Early, Norcross, and Rural New Yorker 
No. 2, imthe order named. 

The leading oat varieties for 1911 to 1916 were Big Four, New Zealand, 
Fourth of July, Joanette, Kherson, New Danish White, and Czar of Russia. 

In soy bean variety tests the leading varieties in order of yield for the four 
years of 1913-1916, inclusive, were as follows : In seed — ^Ebony, Chestnut, Mon- 
gol, Ito San, Ohio 10015, and Amherst; and in hay — Ohio 7496, Ohio 10015, 
Chestnut, Medium Green, Ohio 9035, and Amherst. The average yield of seed 
for tlie four-year period for the 20 varieties in the test amounted to 14.2 bu. and 
of hay, 4,462 lbs. In experiments to test the value of soy beans in place of 
oats in the rotation, it was concluded that the crops are of about equal value, 
except possibly in southern Pennsylvania, where soy beans yield better and 
where oats are less profitable. Soy beans planted with corn have resulted in 
slightly Increased yields of dry matter and of protein. 

The fertilizer treatments and yields from 1910 to 1916, inclusive, for a crop- 
ping system of com, wheat, and clover on depleted land are outlined, but w 
definite conclusions drawn. 

[Report of field crops work for 1915], J. B. Harrison, C. K. Bancrojt, 
and R. Ward {Bpt Dept. Sci. and Agr. BHt. Guiana, 1915, pp. 5-12, 15-1$; 
Jour. Bd. Agr. Brit. Gziiana, 10 {1917), No. B, pp. 02-79).— A number of variety 
and hybrid tests with sugar cane and rice are reported, together with fertilizer 
tests with sugar cane. 

Sulphate of ammonia resulted in a yield of 4.7 tons of cane per acre more than 
nitrate of soda. Applications equivalent to 450 lbs. of ammonium sulphate 
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showed a mean yield of 38 tons of cane for nine varieties as compared with 29.5 
tons witliout nitrogen. 

Tests on 48 duplicate plats showed an increase of only 0.9 too of cane per 
acre upon the addition of acid phosphate, both with and without an accompany- 
ing nitrogenous fertilizer. Another series of experiments showed an increase 
of 4 tons of cane per acre over the untreated plats from an application of 000 
lbs. of basic slag. Tests to determine the effect of acid calcium phosphati upon 
the sugar content of the cane juice indicated that it was practically negligible, 
the expressed juice showing 1.794 lbs. of saccharose and 0.001 Ih. of glu(?ose with 
the phosphate ; and 1.77 lbs. of saccharose and 0,058 lb. of glucose without it. 

A number of observations are recorded of seedling canes from selfed and un- 
controlled parentage. Of the selected canes from uncontrolled parentage 57.2 
per cent proved upon analysis to be of high potential value, while 58.3 per cent 
of the selected hybrid canes possessed similar characteristics. However, only 
6( canes of hybrid origin were deemed suitable for analysis, whereas 430 canes 
of uncontrolled parentage were selected. 

[Report of iield crops work], A. A. Meggitt {Ann. Rpt. Jorhat Affr, Expt 
8ta., 19 W, pp. Ann. Rpt. Apr. Expts. Assam, 1916, pp. 7-25, — Ex- 

tensive variety and cultural tests with sugar cane are reported for 1915-10. 
Cultural tests indicated that a planting rate of about 8,000 sets per acre was 
the optimum for the region, and that decreasing the distance between rows 
within the limits of from 3 to 5 ft., with the sets 2 ft. apart in the row, in- 
creased the total acre yield. 

Liming and fertilizer tests with pigeon peas, millet, gram, mustard, corn, 
and oats, and green manuring tests with eowpeas and pigeon peas are briefly 
noted. Tests with wood ashes as a supplement to cow manure and in place of 
lime have given excellent results in increased oat yields. 

[Report of field crops work at Anakapalle Agricultural Station], G, R. 
Hn.soN and D. Balakrishnamurti {Dept, Apr. Madras, Rpts. AnalzapaM Apr, 
Bta,, 1914-15, pp. S; 1915-16, pp. 7; 1916-17, pp. 12). — Cultural, rotational, and 
variety tests with cotton, sugar cane, rice, and miscellaneous native crops are 
briefly noted, together with meteorological data for the period of 1914 to 1917, 
inclnsive. 

Grains for western I7orth and South Dakota, F. R. Babcock, J. H, Martin, 
and R, W. Smith {U. 8. Dept. Apr., Farmers* Bui. 878 {1917), pp. 21, figs. 9 ). — 
Approved methods of grain production in western North and South Dakota 
and eastern Montana are outlined, and varieties of winter and spring wheat, 
oats, barley, rye, and flax deemed suitable for tbe region recommended. 

Grains for the Dtah dry lands, J. W. Jones and A. E\ Bracken (D. B. Dept. 
Apr., Farmers* Bui 883 {1917), pp. 21, figs. 8).~This outlines approved methods 
for the production of the small grain crops on the Utah dry lands and recom- 
mends varieties of winter and spring wheat, oats, barley, and winter emmer 
deemed suited to the region. Corn, the grain sorghums, proso millet, and flax 
are said to be little grown. 

The information presented in based largely upon the results of experimental 
work at the Nephi substation, previously noted (E. S. R., 32 p. 525; 36, p. 528). 

Leguminous crops in desert agriculture, A. and Gabrielle L. G. Howard 
Jour. India, 12 {1917), No. 1, pp. 27-43; Fruit Bwpt. Bta. Quetta Bui 6 
(1916), pp. 15).— The economic necessity of producing leguminous forage crops 
in the desert areas of India, to be used both for feed and for green manuring, 
is discussed. Tests with the drying and baling of shaftal {Trifolium resnpina-^ 
turn) and of alfalfa are noted, and the feeding value of the two crops com- 
pared, together with numerous reports on practical feeding tests in the Army, 
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A feeding analysis sliows the nutritive ratio of shaftal to he 1 : 3,2 and that of 
alfalfa 1 : 3.5. 

Comparative value of legumes as green manures, M. O. Johnson, Alice B. 
Thompson, and 0. A. Sahe (Emoaii Sta. Press Bui, (1917), pp. fiffs, 6). — 
This is a popular discussion of the studies of leguminous crops for green 
manuring purposes in tiawaii previously noted (B. S. R., 37, p, 320). 

Soy beans and cowpeas, J. R. Fain and P. O. Vanatter (Ga. State CoL Agr, 
Circ, 46 (1917), pp, 8), — A brief popular description of soy beans and cowpeas, 
together with cultural directions, recommendations as to varieties, and notes 
on the utilization of the crops. 

Field production of yautias, gabis, and dasheens, G. O. Oceemia {Philip- 
pine Agr, and Forester, 5 (1916), No, 7, pp, 223-234), — This reports cultural 
tests with the crops named under conditions i)revailing in the Philipiiine 
Islands. A brief review is given of cultural practices in the United States, 
Porto Rico, Hawaii, Barbados, New Caledonia, Plaiti, and Malaysia. 

[Variety tests with alfalfa], W. P. Brooks and E. F. Gaskill (Massacmi- 
setts Sta, Rpt. 1916, pp. 57a, 58a), — Continued tests of alfalfa varieties have 
led to the conclusion that common alfalfa from northern-grown seed is equal 
to the higher-priced Grimm, both in yielding power and in resistance to winter- 
killing. Siberian alfalfa obtained from South Dakota winterkilled. 

Barley, J. T, Pridham (Dept, Agr, N. S. Wales, Farmers' Bui. 112 (1916), 
pp. 3-22, figs, 7). — The cultivation and handling of barley in New South Wales 
Is dlTscussed in a general maimer, together with an economic discussion by 
J. R. Davidson, of the production of malting barley. 

The production of clover seed under irrigation in southern Idaho, L. G. 
Aichee (Idaho Ski, Bui. 100 (1917), pp. 19 , figs. 9). — Cultural methods and 
held practices employed in the production of clover seed under irrigation in 
southern Idaho are discussed in detail. Clover seed is now produced from 
Washington County on the western border to Teton County on the east, with a 
range in elevation of from 2,200 to 5,500 ft. Practically all Idaho-groum clover 
seed is bought by eastern seed bouses to blend with eastern- and foreign-grown 
seed because of its high color, purity, and vitality, factors said to be greatly 
induenced by the methods employed in its production. Yields of seed have 
varied from 4 to 8 bu. per acre for red clover, 6 to 7 bii. for alsike, and 6 to 
6,6 bu. for white clover for 1914 to 1916, inclusive, and for different sections of 
the State. Cooperative action on the part of Idaho seed growers to encourage 
the sale of straight Idaho-grown seed in the United States is urged. 

Increasing the yield of com by crossing, D. F. Jones, li. K. Hayes, W. L. 
Slate, jr., and B. G. Southwick (Connecticut State Sta, Rpt. 1916, pt. 5, pp. 
323-347, pis. 2). — Extensive investigations with 50 first-generation hybrids of 
the highest-yielding varieties of flint and dent corn in Connecticut are reported 
in a continuation of work previously noted (E. S. R., 31, p. 331). The experi- 
ments were conducted cooperatively by the State and Storrs stations at Mt. 
Carmel and Storrs in 1914 and 1915 and at Mt. Carmel in 1916. The behavior 
of the first-generation crosses as compared with their parents is outlined and 
tabulated data presented showing the yields, the heights, and the number of 
days to tassel ing and to maturity. The desirable crosses are noted and the 
general characters and special features of the hybrids discussed in detail. 

The results, together with those obtained elsewhere, are deemed conclusive 
as to the value of crossing, without previous inbreeding, as a method for 
increasing the yield of corn. It is stated that of the 50 Fi crosses, “88 per 
cent yielded more than the average, and of these 66 per cent yielded more than 
either parent. In time of ripening the first-generation crosses were on the 
average intermediate when compared with their parents. . . . This increase in 
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tRe rate of growth is considered to be fully as important under Connecticut 
conditions as any increase in yield. 

^‘Tiie highest yielding parents gave the highest yielding crosses, . . . but 
. . . there was apparently no relation between the yield of the parents and 
the increase in the yield of the cross. High average yielding parents gave as 
large increases, when stated in percentages, as low yielding lairents. There 
was a tendency for the crosses whose parents dilTered in their ability to yield 
to give the greatest increase. This is also shown by the fact that the dent 
X flint crosses gave greater increases in growth ttian the flint X flint crosses. 

These facts bear out the assumption that hybrid vigor is not the result of 
an indefinite physiological stimulation, but merely the result of the bringing 
together of [the] greatest iniinber of favorable growth factors. Crosses between 
varieties of diverse type therefore possess a greater total number of favorable 
growtli factors than crosses between similar varieties, and hence give larger 
incre-ases when crossed.” 

A statistical study of some indirect effects of certain selections in breed- 
ing Indian corn, li. L. Rietz and L. H. Smith (17. S. Dept. Agr., Jour. Agr. 
Researclt, 11 {PJll), No. 4, PP- 105~lJfS, figs. 24 ). — In connection with breeding 
experiments with high- and low-protein and high- and low-oil strains of corn, 
conducted at the Illinois Experiment Station and previously noted (E. S. R., 
20, p. 531), the authors report observations upon what they term “the indirect 
effects” of the selections by a statistical investigation of changeKS in certain 
physical characters of the ears of corn, including length, circumference, weight, 
and number of rows of kernels. The study involved the preparation of 476 
distinct frequency distributions, and tabulated data are presented showing 
the frequency distributions with respect to the physical characters of the ears 
for the four strains in the crop of 1914, and showing the type and variability of 
the four strains with respect to each character studied for 11 crops, 1905-1915, 
inclusive. Similar observations are recorded for the two-ear strains, 1908-1916, 
inclusive, the erect- and declining-ear strains, 1007-1916, inclusive, and 'for the 
high- and low-ear strains, 1907-1916, inclusive, with considerable tabulated data 
and numerous graphs illustrating the means and standard deviations for each 
character studied in the different strains of corn. The results of the observa- 
tions are summarized as follows: 

“ It is found that four distinct types of corn as regards length, circumference, 
weight of ears, and number of ro-ws of kernels on ears are so well ostalflished 
that we may assign orders of values to the means of these characters that per- 
sist with but few exception in such changes of environment as have been ex- 
perienced in 11 years of planting, from 1905 to 1915. While a few slight but 
significant progressive changes have been noted, the selections for chemical 
composition from 1905 to 1915 have not changed decidedly the differences in 
mean values of these characters. In fact, w^e are unable to assert with any 
Mgh degree of probability that the strains differ more or ^ess with respect to 
these characters during the second half of the period 1905 to 1915 than during 
the first half. 

“ The standard deviations of the strains do not differ nearly so much com- 
pared to their probable errors as do the means, and it is not in general nearly 
so easy to discriminate among strains by the differences of standard deviations 
as by the use of means. There is one marked exception to this, in that we 
easily distinguish high-protein and high-oil from hnv-protein and low-oil strains 
by the differences in the standard deviations in weight of ears. 

“ No progressve change of consequence has taken place in standard deviations. 
The coefficients of variability, in comparison to their probable errors, differ 
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still less in a given season than the standard deviations, and there is no very 
general tendency for the coefficients of variability to maintain a ‘definite order 
of values. That is to say, the differences of coefficients of variability of the 
four strains seem to be fairly well described, with certain exceptions noted in 
tbe paper, as random fiiictuations. 

The upper ears have a significantly larger mean value m length, weight, and 
circumference than have the lower ears on the same stalks. The means with 
respect to weight, length, and circumference of single ears are in each case 
larger than the corresponding means for the lower ears of the same plat. The 
menus with respect to weight and circumference are also in general larger than 
these means for upper ears of the same plat. However, strange as it may 
appear, the mean lengths of single ears are on the whole less than those of 
upper ears. A striking fact in the comparison of the single ears with the upper 
and lower ears is the greater standard deviation in the weight of single ears, 

“ Taken as a whole, there are no significant differences in [erect- and declining- 
ear] strains with respect to the characters considered. In view of the sug- 
gestion that ears are declining because of their greater weight, it is a fact of 
special interest that the declining ears are not on the whole heavier than the 
erect ears. 

The ears of the low-ear strain are on the whole significantly larger in mean 
length, circumference, and weight than those of the high-ear strain, but there 
are a few exceptions. In each of the eight years considered the mean number 
of rows of kernels on ears is larger for the low-ear strain than for the high- 
ear strain. The standard deviation of number of rows of kernels in each year is 
distinctly greater for the low ears than for the high ears, and the standard 
deviation of circumference of ears is in general larger for the low-ear strain 
than for the high-ear strain.” 

[Mtrate experiments on maize] {Min, Agr, {Egypt} Circs, 

pp, 4; 4S 11913}, pp, 4; 4S 119141. pp. 7; 71 {wm, pp, ll; 81 {1913), 
pp, i?). “Experiments in the fertilizing of maize with sodium nitrate 

and the so-called baladi and kufri manures are reported. These exiieriments 
have been conducted since 1911 and now embrace 50 demonstration farms in the 
three pi'ovinces of Gheezeh, Qalitibia, and Monoofeeyeh. The results obtained 
in each province are tabulated, and the general conclusions are as follows: 

The use of nitrate of soda in maize cultivation apparently increased the yield 
4.5 ardebs (25.2 bu.) after berseem and 3.5 ardebs after wheat above the yield 
secured from the use of kufri or baladi manures. Acid phosphate had no im- 
mediate effect on the crop. The use of 150 kg. of sodium nitrate jier feddan 
(315 lbs. per acre) is recommended for Gheezeh Province when applied in 
two installments, one at the time of thinning and the second at the time of 
hoeing. The best results were obtained when from 75 to 100 loads of baladi 
manure was applied at the time of plowing and the nitrate added as indicated, 
but if baladi manure is not available, from 150 to 200 kg. of sodium nitrate 
are recommended. 

Cotton variety tests for boll-weevil and wilt conditions in Georgia, A. C. 
Lewis and G. A. McLendon {Ga, Bd. Ent. Bui, 43 (1917), pp, 5-34. 3 ). — 

Extensive variety tests with long-staple upland cotton and Sea Island cotton at 
numerous centers in Georgia are reported in an effort to ascertain the varieties 
best suited for growing under boU-weevil and wilt conditions. For southern 
Georgia, Lewis 63, Desoto, Oouncil-Toole, Dillon (for sandy soils), and Dix- 
Afifi are deemed best, while Cleveland, Toole, and Cook proved well adapted 
to most sections of northern Georgia. 
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How to grow cotton in spite of tlie boll weevil, I. W. Williams (Ga. Bd. 
BJnL Bui p (1917), pp. 48, figs. 17), — The production of cotton from locally 
adapted, pedigreed seed under the best cultural conditions is recommended as 
the most effective method of combating holhweevil and plant disease pests. 
Blooming records of a number of varieties tested at Thomasville and Valdosta, 
Ga., are reported. 

Methods of treating cotton seed for anthracnose and angular leaf spot are 
noted. 

Some lint characters of Sea Island cotton, S. C. Hakland (Agr. Jour, India, 
12 (1917), No, 1, pp. 115-120). — This paper presents a brief discussion of such 
lint characters of Sea Island cotton as length, uniformity of length, weak fiber, 
and lint index and lint percentage, and their bearing on cotton selection. 
Summarized statements show the number of seeds necessary to be examined in 
respect to each character, and the probable error involved. 

The author takes exception to the conclusions of Cook (B. S. E., 20, p. 4B9) 
in so far as the latter maintains that a high lint percentage implies light seed, 
and hence that continuous selection for high lint percentage is inadvisable, as 
light seed gives rise to plants lacking in vigor. Observations with Sea Island 
cotton are noted, the author maintaining that high lint percentage does not 
imply a low seed weight, that plants with a low seed weight do not give rise 
to progeny deficient in vigor, and that cotton selections having a high line 
index are usually found possessing a high lint percentage. 

Hotes on the destruction of cotton bushes by burning, F. E. Shepherd 
{Agr, Jour. India, 12 (1917), No, 1, pp, 120, 121), — This paper reports satisfac- 
tory results obtained with plowing under cotton stalks instead of burning them 
at La GuMte, St. Kitts. By pulling the stalks, rather than cutting them, and 
plowing them under from six weeks to two months previous to seeding, the 
risk of infection of the new crop with the leaf blister mite was apparently no 
greater than when the stalks were burned, while the soil derived marked benefit 
from the added organic matter. 

Ten years' practical experience of Java indigo in Bihar, D, J, Keid {Agr, 
Jour, India, 12 (1917), No. 1, pp. 1-26, pi. 1). — Statistical data are pi'esented and 
discussed for each year from 1904 to 1915, inclusive, regarding the production 
of Java indigo {Indigofcra arrecta) and of the local Sumatrana strain in Bihar 
in an attempt to reestablish the industry on a satisfactory competitive basis 
with synthetic indigo production. Approved cultural practices and the nature 
and control of the wilt disease are briefly outlined. 

Hatkee, a green manuring plant, A. Eam (Apr. Jour, India, 12 {1917), No, 
1, pp. Ml, 162, fig. 1), — The leguminous weed matinee {ASBohymmme indica) Is 
briefly described, and its use as a green manure for tea estates and elsewliere 
outlined. 

Culture tests with varieties of oats, 1909-1912, J. C. Larsen {TidsBkr. 
Flanteavl, 23 (1916), No, S, pp, 701—756), — ^The results of cooperative culture 
tests with varieties of oats conducted for four years are reported in detail in 
tabular form and discussed. A description of each of the varieties tested is 
given. The results of the tests are summarized in the following table: 
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RemlU secured m cooperative variety tests of oats grotm on clay and sandy 

soil. 


Varieties, 

Yield per t6nde- 
land (1.36 acres). 

Hull 

content. 

Kerne! 

weight. 

1 

Weight 

per 

tOTide 


Grain. 

Straw. 

(4 

bushels). 

Clay soil: 

Cwt. 

Cwt. 

Per cent. 

Mg. 

Us. 

Sejr 

40.2 

60.6 

25.4 

36 

144 

Sohlanstedt 

39.9 

64.5 

25.8 

37 

138 

Stjeme 

39.7 

54.8 

25.6 ! 

34 

137 

Gul N^gaard 

GuUbivid Tystofte 

39.1 

60.0 

25.3 

38 

140 

38.9 

60.3 ! 

27.1 

34 

140 

I/igowo 

Sandy soil: 

Graa 

37.4 

55.8 

24.7 

38 

143 

27.3 

43.8 

35.3 

31 

100 

Stjeme 

26.6 

36.8 

26.4 

33 

126 

Gmdregns 

24.9 

40.8 

25.6 

32 

135 

Gnl Naesgaard 

24.7 

40.4 

1 26.1 

37 

124 

Sciilanstedt 

24.7 

1 42.6 

27.3 

38 

125 

Seir 

24.6 

i 40.6 

27.4 

35 

131 

Gnlhvid Tystofte 

24.4 

39.5 

28.7 

34 

127 

liigowo 

24,2 

1 36.5 

25.9 

38 

132 


The chemical composition of the different varieties is also given. 

Harvesting, picking, thrashing, and storing peanuts, I.L C. Thompson 
(U. S. Dept, Ayr., OfTicc Sec. Circ. 81 (1917), pp. 6, figs.. 4).— Methods which 
have proved successful are presented for harvesting, picking, and thrashing 
peanuts and for storing the product on the farm or in warehouses. 

The potato, A. W. Gilbert, M. P. Barrs, and D. Bean (New York: The Mao- 
millan Co., 1917, pp. X/I+^fS, pis. 16, figs. 20 ). — A book intended to give brief 
practical suggestions on the growing, breeding, and marketing of potatoes for 
both the farmer and the student The chapters relating to breeding and varie- 
ties occupy a large proportion of the book, as these subjects are regarded as 
having received less attention in potato literature than cultural methods. 

The application of correlation formulas to the problem of varietal differ- 
ences in disease resistance. — Bata from the Vermont experiments with po- 
tatoes, J. A. Harris (Amer. Nat., 51 (1917), No. 604, PP> 2B8~244).—A number 
of constants showing the relative correlation of disease resistance in potatoes 
to variety are reported. These figures were obtained by the author in con- 
nection with other studies involving a review of numerous experiments con-' 
ducted by the Vermont Experiment Station in comparing varieties for siisceptf- 
biUty to early blight (AUernaria solani) (E. S. K., 31, i>. (V13), tuber rot (30. S. 
R., 17, p. 1078), and PhytophtJiora infestans (E. S. R., 29, p* 550). 

The author maintains that the correlation coellicients pn^sented Justify miKth 
more definite conclusions than were drawn withoxit such statistical analysis 
and, hence, demonstrate the usefulness of the biometric nudliod in the pre- 
liminary stages of disease-resistance experiments, in which large numbers of 
varieties are being tested, and in which the mass of data is confusing. He 
concludes that the most careful individual analysis is not only desirable but 
essential, and that the statistical method should be supplemental. 

Cooperative potato spraying, 1916, G. P. Clinton and F. E. Rogers (Von- 
necticut State Bta. Rpt. 1916, pt. 5, pp. S55-S64 ). — Spraying experiments con- 
ducted by the station and the New Haven County Farm Bureau in cooperation 
with farmers within the county to test the relative value of Bordeaux mixture 
and Pyrox in spraying Green Mountain potatoes for blight are reported. The 
estimated cost, yields, and gain or loss per acre for each treatment are shown 
in tabular form, and the conclusion is reached that homemade Bordeaux 
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was siiperior to Pyrox, due to the greater cost of the latter and the less hene- 
ficiai results derived from its use. 

The significance of hybrid selections with rice and how they are orig- 
inatedy L. Koch {TcyBmannia, 21 {1916), No. 9-10, pp. 502-519, pis. S). — Dis- 
cussing the theory and practice of hybridization the author briefly reviews 
the work 6f Van der Stok (E. S. R., 26, p. 435), begun in 1007, in hybridizing 
rice varieties. 

Early rice planting as a means for augmenting the supply of irrigation 
water, W. L. Mesman {Arch. BtciJcerindus. Nederland. Indie, 25 {1911), No. 2, pp. 
S4-40 ). — The author presents data showing the saving in irrigation water made 
possible by the early planting (before October 15) of early-maturing varieties of 
rice on dry seed beds, withholding irrigation until after transplanting into the 
open field. An increase of profits of about 50 per cent is claimed for this 
practice. 

Population analyses and inheritance studies concerning self-sterility, self- 
fertility, and sterility in rye, N. Hertbebt-Nxlsson {ZtscJir. Fflanzenzilcht., 
4 {1916), No. 1, pp. 1-44, fws, 3). — ^The author reports observations on 242 
parent plants and 114 of their progeny, all of which were subjected to various 
methods of isolation. The study consisted of population analyses giving the 
average percentage of fertility (the number of kernels per number of glumes) 
of the variety- and of the pedigree-populations and of inheritance studies where 
isolation had progressed through two or more generations. 

Methods of isolation and isolating materials are briefly discussed. A part 
of the work was conducted with closed glass tubes (18 to 30 mm. in diameter) 
into which the spikes were inserted, the opening closed with cotton wrapped 
about the stem, and the glass tube fastened to a stake driven into the ground 
beside the plant Other spikes were isolated by means of glass tubes the 
closed ends of which had been cut off and the opening covered with parchment 
In order to compare glass- and parchment-isolation with ** normal ’’ isola- 
tion a few plants were grow in the open, where they were deemed adequately 
isolated by reason of the fact that the experimental plats were at least 2 km. 
distant from any other rye fields and the prevailing winds were from a direc- 
tion from which there was no fear of foreign pollen infection. 

Considerable data are presented to compare the different isolating methods. 
The setting of seed was noticeably depressed by artificial isolation, the average 
fertility amounting to 7 per cent for the normal, 4 per cent for the parchment, 
and 1 per cent for the glass-tube method. 

Different populations exhibited certain peculiar differences in regard to the 
average fertility percentage, while hybrid populations were even more variable 
than the parent and attained a higher fertility percentage. This was illustrated 
in the hybrid strains Brattingsborg X Petkuser and Brattingsborg X Heinrich, 
which gave an average fertility percentage of 7.7 with normal isolation and 2.0 
with glass-tube isolation. Petkuser populations, on the other hand, and indi- 
vidual selections from Petkuser and Brattingsborg gave an ^average fertility of 
0.5 per cent with glass-tube isolation and 3.8 per cent with normal isolation. 

Inheritance studies demonstrated that rye populations contain strongly self- 
sterile, partly self-sterile, and self-fertile individuals. In the population re- 
ceiving the most exhaustive study, an individual selection of Petkuser rye, of 
73 plants observed 71 were self-sterile, 1 partly self-sterile, and 1 self-fertile. 
The appearance of a self -fertile race was held to indicate that the character of 
self-feraiity was monohybrid, with self-sterility dominant Self-fertile races 
must therefore be immediately constant upon their appearance, this having 
been demonstrated in one race through three generations. The self-fertile plant 
mentioned above had a fertility percentage of 74.8 with normal isolation. Its 
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progeny showed 57.4 per cent fertility with normal i^tolation and 14.8 per cent 
with glass-tube isolation. Four races have been observed which can be ex- 
pected to show as high fertility. Normal fertility with Petkuser rye from cross- 
pollination, according to Ulrich (E. S. R., 14, p. 756), is SO per cent. 

Plants were also found which showed a high fertility percentage but some- 
what lower (10 to 20 per cent) than that for the races noted aboye. These 
strains, however, have been observed through only two generations and consist 
of a small number of individuals. The author suggests that such plants be 
designated as “ half-fertile ” to distinguish them from those of higher fertility. 

Individual plants setting from 10 to 20 per cent of seed have been observed 
to produce only self-sterile progeny. They are to be considered, therefore, as 
partly fertile modifications, or as extreme plus-variants of ordinary self-steril- 
ity. Only through inheritance studies, therefore, is the genotypic nature of 
partly fertile plants to be determined. Modifications which show such high 
percentages of fertility as that of the high-fertility races have not been observed. 

The fertility percentage of high-fertility races did not appear to be depressed 
by isolation, although a marked retrogression in the quality and vitality of the 
seed and in the vitality of the progeny was observed. The plants remained 
rather vigorons after the second isolation but after the third were almost 
dwarfed. Whether strains of high self-fertility could he maintained for agri- 
cultural purposes is still regarded as questionable. These races have the ad- 
vantage of being practically independent of meteorological conditions, but in 
every case observed the inferior quality of grain occasioned by isolation has 
been permanently established in the cross-pollinated progeny so that any ad- 
vantage is apparently accompanied by this serious disadvantage. The author 
concedes, however, that differences bet’ween these races, in respect to this char- 
acter, may be encountered, and that through hybridization the vitality of the 
race might be established without losing the advantages of self-fertility. The 
progeny of such a hybrid must be constantly self-fertile, since it arises from 
races having the same recessive character. 

The author notes the progress of experiments planned for further study of 
the inheritance of sterility in an effort co determine whether this character 
lies solely in the ovule or is also expressed in the pollen grain. 

Grain sorghum seed, E. B. Babcock {California Sta. Circ, 177 {1917)^ pp. 8, 
figs. 6 ). — This is a popular discussion of the principles and methods of seed 
selection for the improvement of grain sorghums, together with simple direc- 
tions for field selection and for testing individual plant selections. 

The purification of soy bean varieties, D. F. Jones and H. K. Hayes (Ooih 
neeticut State Sta. 11, pt. 1916, pt. 5, pp. — Variations in plant habit 

and in fio^ver and pod color observed in a variety of soy beans grown at the 
station in 1913 led to individual plant selections within the variety during 
1914. Differences in height, number of pods, color and shape of seed, yield, 
time of flowering, color of flowers, and habit of growTh were noted for 23 
selections. Similar observations of selected plants wdthin a strain grown as 
Ito San indicated that the variety was quite pure. 

It is concluded that “ these results simply show that a mixed variety of soy 
beans can be purified and made uniform by selecting individual plants and 
increasing their progeny.” 

Harvesting soy-bean seed, W. J. Morse (U. S, Dept. Agr., Farmers’’ But 886 
(1917), pp. 8, figs, 7). — Directions are given for harvesting, curing and handling, 
thrashing, and storing soy beans when grown for seed. 

The sugar beet in Algeria, Verheii. {But Agr. Algdrie, Tunisie, Maroe, 22 
{1916), No. 2-6, pp. 29-$4 ). — A general discussion of sugar beet production in 
Algeria, together with tabulated data comparing six varieties. 

44073°~18 4 
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Tlie action of copper arsenate and arsenions acid on sugar cane rootSy 
B. JAJuas {Quemsland Agr, Jour,, n. ser., 7 (1917), No. 2, pp. 7.9, 80). — TMs is 
a preliminary rex)ort of the effect of copper arsenate and arsenions acid on 
sugar cane roots .vhen used as a poison bait for grubs. 

Short “ sets ” of “ badila ” cane planted in earthenware pots, representing 
treatments of 113 and 226 lbs. of Paris green per acre, produced shoots which 
at the end of six weeks averaged 10 in. in height as compared with 7.5 In. 
for untreated checks, A maximum growth of 27 in. was attained in the pot 
representing a 226-lb. application. The average height of cane attained after 
six weeks’ growth with from 100- to 200-10. applications of commercial white 
arsenate was 27.8 in., as compared with 26 in. for the untreated check. 

Concerning the progeny of plus and minus variants from pure lines of 
tobacco, H. Jensen {Froefsiat. Vorstenland. Tabak IDiitch East Indies'], Meded. 
24 (1916), pp. 41-56, pis. 2; ahs. in fnternat, Inst. Apr., Inta'nat. Rev. Sci. and 
Fract. Apr., 8 (1917), No. 5, pp. 720-722). — Observations are reported on the 
offspring of large and small plants (3.9 to 7,3 ft in height) and of wide- and 
narrow-leafed plants. 

The results with different-sized plants indicated that large and small mother 
plants of a pure line produce offspring of the same height. Two pure lines 
were observed in regard to leaf width, one producing offspring which fluctuated 
around the parent plant (that is, around the plus or minus variants), while 
plus variants of a pure line, known as the WY-line, produced offspring having 
as narrow leaves as the minus variant. 

Planting tests with tobacco, O. de Vries and B. Sideniits {Froefstat. Vor- 
stenland. Tabak. {Dutch East Indies], Meded. 27 {1916), pp. SB). — This reports 
tests to determine the effect of different planting distances upon (1) yield as 
expressed by grams per plant, kilograms per plat, and percentage of first- 
length leaves, and (2) quality and color. The tests were conducted at a num- 
ber of centers from 1910 to 1915 and included seven different planting <]isl:ancos. 

The results obtained indicated that the yield per plant was least with close 
planting, while tlie greatest variation in individual plants was olffained in the 
wide plantings. The highest yield per plat was ohlainecl from close plantings. 
Greater leaf length was obtained from wide plantings. In regard to quality 
and. color, the best results were reported from close plantings on good soils, 
the improved quality and color, together with increased yield, fully compensat- 
ing any loss in length. 

[Report of field experiments vdth tobacco, 1898-1911], M. RACTBOKSKi, 
H. Jensen, and O, pe Vries {Froefstat. Vorstenland. Tabak {Duleh East Indies], 
Meded. 5 {IBIS), pp. 79-121, Ul-m, 188-196, 190-215, pis. I//, fips. d).-~Sdec- 
tions within pure lines, the testing of new varietie.s, and hybridization studies 
are reported, the latter being discussed at some length and the results ob- 
tained from numerous crosses illustrated. Extensive field experiments are 
reported pertaining to the seed, development of the seedling, various systems 
of seed-bed management, studies of the plant in the field, green manuring, use 
of stable manure, irrigation, influence of different factors on tobacco culture, 
fermentation studies, and combustion studies. 

A report of tobacco studies near Deli, O. de Viues {Froefstat. Vorstenland. 
Tabak [Dutch East Imlies], Meded. 6 (1914), pp. ^39-39).— Climatic conditions, 
cultural practices, fermentation processes, and marketing faciiities encountered 
in the course of tobacco investigations near Deli are briefly reviewed. 

Tobacco culture, R. A. W. Soesman {Froefstat. Vorstenland. Tabak [Dutch 
Emt Indies}, Meded. IS [1915], pp. 10, pis. 4 )* — Eiekl practices in tobacco cul- 
tivation on the Crown lands of the Dutch Bast Indies are described in some 
detail. 
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Tlie influence of g’reen lig'flt upon tlie drying of tobacco leaves^ H. Jensen 
(Proof stat Yorstenland. Tahalc IDutch East Indies'll Meded. 10 IWllf], pp, 

22, fip, 1), — ^I^aboratory and field experiments are o\itUned for tbe purpose of 
determining the relative influence of white and green light upon the curing of 
the lower and upper leaves of tobacco as compared with leaves cured in dark- 
ness. 

The general conclusion is drawn that light has comparatively little influence 
on the equality and color of the leaf, and that its importance has been greatly 
overestimated. Average percentages of brown leaves in samples of lower leaves 
are given at 74.87, 75.69, and 77.5 for white, green, and dark chambers, respec- 
tively. Similar data for samples of upper leaves show 90.98, 90.37, and 89.45 
per cent of brown leaves. 

Observations on the combustion of tobacco, B. Sidenius (Proefstat Tor- 
stenland. TahaJc IDiitch East Indies'^, Meded. 22 (1916), pp. 25-60, pis. 2; ads. 
in Internal. Inst. Agr. {Rome], Iniernat. Rev. Sci. and Pract. Agr., 7 (1016), 
No. 8, p. 1119 ). — Chemical analyses of the ash from good and poor qualities of 
tobacco and from the lower, middle, and top leaves of plants grown at different 
points are presented in tabular form, together with numerous fertilizer tests on 
field plats and with individual plants, and irrigation tests. 

The general conclusion was reached that the properties of the soil and 
climate have a predominating influence on combustibility which special fer- 
tilizer treatment does not remedy. In one case reported potassium fertilization 
gave good results, but required such large amounts of fertilizer (20 gm. of 
potassium nitrate per plant)' as to be practically prohibitive. Injection of pot- 
fish salts 'into plants was without positive results. Application of horse inaimre 
in one experiment produced a serious decrease in combustibility. 

Analyses of the leaves from dilferent i:>arts of the plant showed that com- 
bustibility was highest in the bottom leaves, decreasing as the top loaves were 
approached. This was specially true when the rains did not occur until late in 
the season. Supplementary irrigations were found to occasion considerable loss 
in combustibtlity. 

Tests of winter wheat (Gonncctimit State Sta. Rpt. 1016, pt. 6, pp. 4^8, 
429).— The following varieties of wheat have proved to be hardy when exposed 
to severe winter conditions in Connecticut': Dawson Golden Chaff, Fultz, Mary- 
land Flint, Dietz Longberry, Early Genesee Giant, Kocky Mountain, , tones Win- 
ter Fife, Bearded Winter Fife, New Amber Longberry, Martin Amber, Poole, 
Fultzo-Mediterranean, Mammoth Red, Stover, and Klondike. 

Wheat, 0. F, Norx (Pennsylvania Sta. Bnl. 148 (1011), pp. 8-1.5, fig. 7),— Tests 
with 13 varieties of wdnter wheat for the 10-year period' of 190(1-1010 and with 
S3 varieties and selections for the period of 1013~-1916 are reiiorfed, and the 
varieties briefly described in tabular form. Milling and baking tests conducted 
during 1910 and 1914-1916, inclusive, are also noted. 

Dawson Golden Chafl: gave the highest average yield for the 10-year period, 
amounting to 34.5 bu. per acre, while Fiilcaster Selection 44-00 was highe,st for 
the shorter period, with an average yield of 40.4 bu. per acre. Harvest King, 
with 31.9 biL, and Currell Prolific, with 40 bu. per acre, I'espectively, were sec- 
ond for the two periods, while Fultz gave the lowest average yield for the 10- 
year period, 29.7 bu,, and Eclipse for the shorter period, 28.5 bu. per acre. 

In the milling and baking tests, the flour from most of the varieties is said 
to have compared favorably with standard spring patent flour in bread-making 
qualities and yield. The 1910 tests included Dawson Golden Chafl, Reliable, 
and Fiilcaster, the last-named making the largest loaf and giving the best 
quality of bread. 
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Tests witla Miracle wheat in 1912 sown at 1- and rates gave yields of 

25.5 and 30.8 hii. per acre, respectively. In 1014 other" samples of the same 
variety, designated as Marvelous, were sown at 1-, 3-, 6-, and S-pk. rates and 
yielded 23.S, 33.1, 36.5, and 34.8 hn, per acre, respectively. The variety failed 
to tiller more than the majority of the other varieties tested. 

Marquis and Minnesota 169 spring wheats were sown in 1015 and 1016 and 
gave average yields of 13.1 and 13.2 hu, per acre, respectively. In 1016, 32 
commercial varieties of oats were grown with the wheats, giving an average 
yield of 70.1 hii. per acre. Winter wdieat grown these two years averaged 

32.6 hn. per acre for 30 commercial varieties. The spring wheat is said to 
have been shriveled and of poor quality and is deemed iinsuited for Pennsyl- 
vania conditions. 

Wheat culture in Pennsylvania is outlined and the principal insect and 
disease enemies of the crop briefly discussed. 

Wheat culture, T. B. Hutcheson and T. K. Wouw. ( Virgmia Sta. Bui. 216 
(1917), pp. 15, figs, S), — ^Approved methods of wheat production are outlined 
and limited tests noted with dates, rates, and methods of seeding and with 
fertilizers. 

PulcavSter, Dietz Amber, and Stoner bearded wheats and Fultz, Leap Prolific, 
and Harvest King smooth varieties are deemed best for Virginia conditions. 
Seed treatments for the loose and stinking smuts of wheat are noted. 

Wheat gxovTing in the Southeastern States, G. E. Leighty (U. 8. Dept. Agr,, 
Farmers* BuX. 885 (1917), pp. li). — An increased acreage of wheat is recom- 
mended for Tennessee, North Oarolina, Mississippi, Alabama, Georgia, and 
South Carolina as a means of crop diversification and of providing home-grown 
bread. The sandy loam, silt loam, loam, and many clay soils when drained, 
well tilled, and fertilized are deemed suitable for wheat production, while the 
lighter, sandy soils, especially in the Coastal Plain, are regarded as better 
adapted for* rye. The soft, red, winter wheats are thought best from all 
standpoints. Crop pests (insects, diseases, and weeds) are briefly noted and 
approved methods of control outlined. The value of wheat as a nurse crop, 
for hay, and for fall and winter pasture is also indicated. 

[Cultural experiments vedth wheat growing], W. J. Spaefokd (Jour. Dept 
Agr. So. A^ist, 29 (1916), No. 4 PP- 27S--2S0; 20 (1017), No. 7, pp. 550, 551).— 
Experiments conducted by T. Griffin since 1008 with different cultural treat- 
ments of wheat grown under dry-farm conditions are briefly reported. 

The results for the period of 1908-1915 indicated that on subpacking land 
before seeding there was no increase over land not siibpacked, and that with 
subpacking Immediately after plowing the average increase in yield was only 
1 bu., not deemed sufficient to encourage the practice. Tests in 1015-16 inchidetl 
a comparison of rolling and subpacking on 6-in. plowing and on 3-in. plowing, 
and of land cultivated at plowing time and then treated as ordinary plowed 
fallow*. The results for 1916 indicated that there was practically no difference 
in yield between subpacking and rolling, the yields being approximately 20.6 and 
19.8 bu., respectively, for the 6-in. plowing, and 18.06 and 18.7 bu., respectively, 
for the 3-in, plowing. Land cultivated at plowing time and treated as fallow 
gave a yield of 17.2 bu. 

The seeds of cultivated plants and their identification, L. Feancois (Ann, 
Soi. Agron., 4 ser., 4 (1915), No. 1-6, pp. 80-55; 5 (1916), No. 1-6, pp, 207-295, 
figs. 121). — ^This is an extensive discussion of the functions of the seeds of cul- 
tivated plants, together with tables and illustrations for their identification. 

Export of seed tests for 1916, C. H. Walbkon and Alma I. Stone (Bui. N. 0. 
Dept Agr., 87 (1916), No. 9, pp. 74)- — A detailed report of the analysis of 1,345 
samples of farm seeds and 372 samples of vegetable seeds for the year 1915-16. 
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Heating seed rooms to destroy insects, E. G. Montgomest (Jmir, Amer. Soe, 
Agron,, 9 (1917), ¥ 0 . S, pp. 105-108, fig. 1).— This paper describes a method for 
heating seed rooms to destroy insects, as devised and used by the department 
of farm crops at Cornell University. By using half-bushel grain receptacles 
having perforated metal tops and bottoms a temperature of 120“ F. can be at- 
tained in a half bushel of grain within 5 to 6 hours with a room temperature of 
130®. The treatment was found sufficient to kill mice as well as insects in all 
stages of development without any injury to the germinability of the grain. 

HORTICULTURE. 

Saving vegetable seeds for the home and market garden, W. W. Tracy, sk. 
{V. Dept, Agr,, Farmers^ Bui. 884 (1917), pp. IS, figs. 5). —This publication 
gives directions for saving the seed of our garden vegetables. The subject 
matter is discussed under the general headings of present shortage of vege- 
table seeds, how the supply may be Increased, plants which bear seed the year 
they are planted (annuals), plants which require a winter rest before producing 
seed (biennials), and labeling, fumigating, and storing vegetable seeds. 

Control of diseases and insect enemies of the home vegetable garden, W. A. 
Orton and F. H. Chittenden (17. 8. Dept. Agr., Farmers^ Bui. 866 (1917), pp. 
70, figs. 82). — This publication discusses plant diseases and insects, prevention 
of diseases and insect infestation, formulas for fungicides and insecticides, 
mechanical methods of control, spraying methods, general crop pests and dis- 
eases, and the principal garden crops and the insects and diseases that attack 
them, 

[Experiments with vegetables] (Pennsylvania 8ta. Bui. lift (1917), pp. Sl-^ 
84, figs. S). — A brief statement of progress made in investigations with cab- 
bage, tomatoes, and asparagus, essentially the same as that noted in the pre- 
vious report (E. S. R., 38 p. 40). 

Home storage of vegetables, X H. Beattie (U. 8. Dept. Agr., Farmers^ But. 
879 (1917), pp. 22, figs. 20). — ^A popular treatise including directions for con- 
structing storerooms and outdoor storage cellars, together with specific in- 
formation for storing different kinds of vegetables and also apples. 

First generation crosses in cucumbers, H. K. Hayes and D. P. Jones (Gon- 
necticut State 8ta. Rpt. 1916, pt. 5, pp. 319-322, pi. 1). — An experiment to test 
the value of first generation crosses of cucumbers was started in 1912 when the 
following crosses were made: Early Russian X White Spine, White Spine X 
London Long Green, London Long Green XFordhook Famous, and Forclhook 
B’'amousX White Spine. In view of the prevalence of mosaic disease in 1914 
and in 3915, only the preliminary results secured in 1913 are given here. 

The results for one season indicate that first generation ciicifiiiber crosses may 
frequently be expected to exceed the higher yielding parent in yield. The only 
cross that did not exceed the average of the parents in any character by an 
appreciable amount was the London Long Green XFordhook Famous cross. The 
parents of this cross produced the same type of vine and same size of fruit, 
whereas the other three crosses were between parents differing in vine habit 
and in size of fruit. 

Melon growing in Indiana, H. X Reed (Indiana 8ta. Girc. 68 (1917), pp. 16, 
figs. 74 ).— This circular discusses the present status of the cantaloup and 
watermelon business in Indiana, and gives suggestons relative to their culture, 
harvesting and marketing, varieties, and the control of insects and diseases. 

The effects of cross- and self-fertilization in tomatoes, H. IC. Hayes and 
B. F. Jones (GonnecUcut State Sta. Rpt. 1916, pt. 6, pp. S05-818, pis. The 
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object of the experiment here rei>orted was to test tlie value of first generation 
crosses in tomatoes and the effects of continned self-pollination within the 
variety. Four comiiiereial varieties of tomatoes were used in the experiment, 
which was carried on during the four seasons 1912 to 1915. 

The successive generations of self-fertilijsation reduced progressively both 
the yield and size of, fruit in Best of All. The variety Stone was reduced in 
yield and increased in size of fruit, Dwarf Champion remained reduced In 
fruit size and increased in yield, and Lorillard remained increased in both 
fruit size and yield throughout +he experiment. From these results it is con- 
cluded that self-fertilization of tomatoes simply isolates genotypic lines which 
may or may not exceed the original variety. 

First generation crosses of Stone XDwmrf Champion and of Lorillard X 
Best of All were made each year. The Stone X Dwarf Champion crosses 
showed an average annual increase in weight of fruit and also in nxmiber of 
ripe fruits per plant of 8 per cent over the parental average and approached 
the fruit number of the better parent. The Lorillard X Best of All crosses 
showed an average annual increase in weight of fruit of only 3 per cent and 
BO increase in number of ripe fruits over the parental average. 

The increases in both size and number of fruits for the Stone X Dwarf 
Champion crosses ranged from 11 to 17 per cent during the four years and 
were sufficient to make the practice of growing first generation tomato crosses 
commercially profitable. These results, considered in coiiuection with the less 
favorable results .secured with the Lorillard X Best of All crosses, led to the 
conclusion that not all combinations of tomato varieties give the vigor usually 
derived from crossing, but when a desirable combination is found it can be 
counted on to give the increase in yield every time the cross is made. 

Vigor due to crossing as measured by increased yield was not appreciably 
greater in crosses between artificially selfed parents than in crosses between 
ordinary commercial varieties. With the Stone X Dwarf Champion ci*osses, 
hybrid vigor also advanced the time of production before that of the earlier 
parent, thereby producing an opposite effect to that produced by favorable en- 
vironmental conditions, which tend to delay maturity. 

Beport of orchard work on Mount Carmel Experiment Farm for years 
1911 to 1916, inclusive, E. M. Stoddard {Connecticut State Sta. Rpt. With pt^ 
5, pp. S6S-S77). — ^This comprises a statement of orchard work done by different 
departments of the station on the Mount Carmel farm for the years 1911 tb 1916, 
The data given include a record of spraying, fertilizex'S, cover crops, cultivation, 
yield of fruit, and expenses and income in connection with the rejuvenation of 
a small old apple orchard. Similar data are also given for small apple and 
peach orchards started in 1911. 

A comparison of different forms and combinations of phosphoric acid is being 
conducted in the peach orchard. The results thus far secured indicate that acid 
phosphate gives the highest yield and that lime is detrimental to the produc- 
tion of fruit 

Irrigation of orchards, S. Fortier (17. S. Dept. Agr.j Farmers^ Bui. 882 
(1917), pp. 40, figa. S9).—A revised edition of Farmers' Bulletin 404 (E. S. It., 
23, p. 440). 

Experiments in the irrigation of apple orchards, B. P. Taylor and G, J. 
Downing (Idaho Sta. BuL 99 (1917), pp, 48, figs, ^4).— This bulletin describes 
experiments in the irrigation of apple orchards conducted in an apple orchard at 
Payette, Idaho, during the years 1913 to 1915, inclusive, and in an orchard at 
Twin Palis during the years 1914 to 1916, inclusive. In conducting the experi- 
ments special attention was given to the determination of the most economical 
amount of water to mature an apple crop, the relation of irrigation to the 
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formatioB of fruit buds, proper irrigation systems to produce apples of best 
keeping quality, the best irrigation scheme for the production of relatively 
large amounts of extra fancy and fancy fruits, and the iniiiienee of soil moisture 
upon the health of the tree as indicated by winter injury and blight The re- 
sults of the experiments are presented in a series of tables and charts and 
fully discussed. The investigation as a whole is summarized as follows: 

‘‘The trunk of an apple tree makes its growth during the first part of the 
growing reason. By August 1, 75 per cent of the total seasoii’s growth is com- 
pleted. A cover crop greatly cheeks the rate of growth of the trunk. The 
trunk growth of Jonathan apple trees is directly affected by the amount of 
irrigation water applied during the first part of the growing season and by the 
percentage of water in the soil the preceding dormant season (winter). The 
latter factor may easily overbalance in its eHect the former one. 

“ Tlie terminal (limb) growth of Jonathan apple trees is practically completed 
by the first part of July. No growth is made after July 15. Irrigation after 
this date has no effect on the wood growth of the tree. As a general rule, the 
more irrigation water applied before July 1, the greater the terminal growth 
although the percentage of moisture in the soil the preceding fall and winter 
probably affects the terminal limb growth. A pver crop in an orchard greatly 
checks the limb growth of the trees. 

“ Jonathan apples grow very slowly from the time they are formed until about 
July 15, completing less than 30 per cent of their total growth during the first 
half of the total period they hang on the trees. Irrigation during this period 
(before July 15) will not increase the size of the apples. Jonathan apples 
grow most rapidly during the period starting about July 15 and ending about 
two weeks before picking time, when the rate of growth becomes considerably 
slower. Irrigation during this period of rai)id growth has a very decided 
effect in increasing the size of the apples although it has practically no effect 
on the wood growth of the tree. 

“ Heavy irrigations in the spring tend to increase the wood growth of an 
apple tree and this tends to increase fire blight. A cover crop, preferably 
alfalfa, greatly decreases the wood growth and so lessens the amount of blight. 

“Winter injury to apple trees, especially young trees, is usually the result 
of the wood of the tree not being thoroughly ripened or due to the ground being 
too dry during the winter. It is advisable to hold the water off during the 
latter part of the summer and let the wood ripen ; then, if the fall is excessively 
dry, to apply a late dormant irrigation just before the ground freezes. Chlo- 
rosis or bunches of white leaves on apple trees is often a sign of over irrigation. 

“ Where two plats were given an equal total amount of water for the season, 
one early during the vegetative period of the tree and the other later during 
the fruit developing season, the last mentioned system invariably produced 
much the larger apples. Plats irrigated heavily early in the season produced 
heavy foliage which was detrimental to tlie development of color on the aj)i>Ies. 
Flats which were not forced to excessive leaf and wood growth during the 
vegetative period by early irrigation gave better color to the apples when 
given liberal applications of water during the i)eri6(l of most rapid apple 
growth. This experiment shows that fruit growers may, by irrigation, very 
materially augment color in fruit production if the water is applied at the 
right time. The plat which was given little irrigation early in the season 
(before Jnly) and liberal applications during the period of most rapid apple 
growth (from July until two weeks before picking time) gave the highest per- 
centage of extra fancy and fancy grades and also fruit of the best storage 
qualities. This plat (at Twin Falls, Idaho) with a dense clover cover crop 
was given a little over 2-acre feet of water during the entire season. An even 
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amount of water increasing as the season advanced to about two weeks before 
picking time gave apples of the best keeping qualities without sacriiiciiig any 
of the crispness so essential to good apples. 

*‘A dormant irrigation applied in the late fall just before the ground freezes 
is very essential and beneficial in most of the irrigated fruit districts of Idaho. 
From the time that the apples are picked until this time, the orchard should 
be allowed to dry out in order that the wood of the trees may become thoroughly 
ripened. The percentage of soil moisture in the late fall affects the percentage 
during the entire winter and early spring following. If an orchard is given 
this late dormant irrigation in the fall, the first irrigation the following spring 
may be put off considerably later than if the orchard went into the winter in a 
dry condition. This fall irrigation is very desirable, 

“ On the sandy soil in the Payette Valley, in a full bearing orchard of Winesaps 
and Jonathans with a clover cover crop, about 3 acre-feet of water per season 
gave the maximum results considering yield, grade, color, size, keeping qualities 
of the fruit, and the health of the tree. Here, also, the best results from the ap- 
plication of water were obtained when most of it was applied during the period 
of greatest apple growth.” 

Kesnlts from orchard fertilization (Pernisylvania Sta, Buh (1911) ^ 
pp, S4-S7, fig. 1 ) . — This comprises a brief summary of the results secured during 
the nine-year period from the orchard management experiments started by the 
station in 1907 (B. S. B., 35, p. 540 ; 38, p. 42). 

The fertilizer experiments have shown in general that nitrogen is likely to be 
of most importance in orchards for improving both yield and growth. Thus 
far the nitrogen from commercial sources or from stable manure has proved 
more effective than that from cover crops. When slow-acting carriers of 
nitrogen are used no immediate effects should be expected before the following 
year. As indicated by experiments conducted elsewhere, applications of nitrate 
of soda about the time the buds are starting into growth in the spring or 
slightly later may materially influence the crop of the current season. 

Neither phosphorus nor lime when used alone has exerted any important 
influence on either the yield or growth of apples in these experiments. The 
addition of phosphorus to nitrogen, however, has generally proved very foenefi- 
clal. The gains from this combination in certain cases have exceeded 200 bu, 
per acre annually for the last nine years. It is pointed out that lime may be 
indirectly beneficial at times through its favorable influence on the growth of 
leguminous cover crops. 

The rate of application now recommended for an acre of bearing trees con- 
sists of 150 to 200 lbs. of nitrate of soda and 250 to 300 lbs. of acid phosphate 
or their equivalents. For younger trees which are less likely to respond to 
fertilizers a good mulch of stable manure at the rate of 8 tons per acre in 
recommended. Potash has proved of material benefit in only one experiment. 
Fifty lbs. of the high grade muriate or its equivalent is now considered ample 
for an acre of bearing trees. 

No fertilizer has materially improved the color of the fruit and those con- 
taining nitrogen have generally reduced it This is probably due to delayed 
maturity, which has an advantage in the case of the more northern varieties, 
such as Baldwin, Hubhardston, and McIntosh, when grown in Pennsylvania. 
Back of color in these varieties is readily overcome by delaying the picking. 
With varieties requiring a long growing season, such as the York Imperial, 
it may be necessary to utilize other aids to color, such as open pruning and 
sod culture, in order to overcome the detrimental effects of nitrogen. In cer- 
tain orchards no kind of fertilization has yet proved beneficial. 
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The results secured from tests of cultural methods and cover crops in apple 
orchards duriiij? the last nine years indicate that in the absence of fertilisation 
the mulch method generally gives the largest growth and the most fruit in 
young orchards, while the tillage and cover crop method has done slightly 
better in mature orchards. The greater efficiency of the mulch on the young 
trees is apparently connected with its greater moisture-conserving effects. In 
many cases the mulch can be readly grown between the tree rows in young 
orchards by the use of alfalfa and possibly also by the use of other plants. By 
this method many of the sloping foothill lands of the State which are not well 
adapted for tillage may be satisfactorily utilized in the production of fruit. 

In the presence of proper fertilization there has been comparatively little 
difference in efficiency in tillage, tillage and cover crops, and proper sod mulch 
in their effects on the yield and growth of apples. Even the sod treatment when 
accompanied by fertilization of the right kind has been very satisfactory in 
many cases. Among the annual cover crops hairy vetch, soy beans, oats and 
Canada peas, buckwheat, and millet are now showing the best results in the 
order named. As compared with tillage alone, the addition of annual cover 
crops does not reveal much benefit, except possibly in seasons of abundant 
rainfall. The use of tilled intercrops with the appropriate fertilization followed 
by a winter cover crop of rye or rye and vetch has proved very satisfactory 
in the development of young orchards and has resulted in no apparent injury 
to the trees during the first nine years. Potatoes have done especially well in 
this connection and field beaus, buckwheat, early cabbage, tomatoes, and other 
vegetables are believed to be worthy of special consideration in localities 
suited to their profitable production. 

Tlie planting and care of the young apple orchard, H. J. Reed {Indiana 
ma, Circ. C7 (1917), pp. 20, 14 ). — This circular contains practical sugges- 

tions relative to the cost of establishing an orchard, selection of varieties 
adapted for the home orchard and the commercial orchard, selection of nursery 
stock, preparation of the soil, planting operations, methods of pruning the 
young tree, and care of the young orchard. 

Seed production in apples, 0. S. Crandall (lllimis Sta. Bui. 20,S (1917), 
pp. 185-213, figs. 8). —As a first step in a study of seed production in apples, 
this bulletin records the number of seeds produced in Bl,972 individual fruits 
comprising the following four groups of apples, namely, large apples of orchard 
varieties, small apples of oreliaial varieties, crabs, and hand-pollinated fruits. 
Thirty-two orchard varieties and 25 species and varieties of the genus Mains 
are represented. 

A study of tlie data as a whole shows that tlie average number of seeds in 
lai'ge apples of orchard varieties was 8.27 ; for small apples, 7.21 ; and for crab- 
like forms of Mains, 4.22. “ The range in average seed production as exhl])ited 
by different varieties is wide with both orchard varieties and crabdike forms. 
Departures from the normal of five carpels to each fruit occur with both 
orchard varieties and crab-Uke forms, hut are much more frequent with crabs 
than with orcliard fruits. There are wide differences among individual varie- 
ties and species in seed-producing capacity, and the range in iminbers of seeds 
in individual fruits is also wide. The assumed normal of 10 seeds to each fruit 
is likely to occur in a small percentage of orchard fruits, but rarely occurs in 
crab-like forms. Capacity to produce seeds appears as a varietal characteristic. 

Par thenocarpic fruits occur in orchard varieties and in species of Mains 
but not in very great numbers. There is great regularity in the appearance of 
ovules in normal numbers, that is, two in each carpel. Few cases of suppres- 
sion of ovules occur ; numbers in excess of normal are more common among 
orchard varieties than among crabs. 
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Comparison of seed production in fruits developed from flowers open to 
pollination by insects and in fruits from liand-pollinated flowers brings out 
only small differences; apparently seed production is not dependent upon tbo 
manner in which pollination is effected. Considerable differences appear in 
seed production of individual fruits and of particular varieties, but averages of 
groups warrant the conclusion tliat the more highly developed orchard varie- 
ties exceed crabs in seed production and that, as between large and small 
fruits, large fruits produce the greater number of seeds.” 

The packing of apples in California, W. l\ Tufts {California Sta. Circ. IIS 
{IdCl), pp. 31, figs. 21), — A practical treatise on packing house methods and 
equipment, with special reference to the box packing of apples. 

Peach growing in Indiana, J. Oskamp {Indiana SCa. Circ. 39 {1917), pp. th, 
figs. 15). — A practical treatise discussing the location of the orchard, planting, 
soil management, pruning, rejuvenation, varieties, -winter and summer spray- 
ing, and enemies requiring special treatment. 

Strawberry varieties and cultural hints, X Oska^h* {Indiana Sta. Bui. 200 
(1917), pp. 3-16, figs. IJf ). — Tins bulletin briefly discusses the methods of grow- 
ing, harvesting, and marketing strawberries, and gives a descriptive list of 
varieties that have been tested at the station grounds and directions for the 
control of insect pests and diseases. 

Varieties of blackberries and raspberries with notes on their care, J. 
OsKAMP {Indiana Sta. BuL 201 {1917), pp, 3-12, figs, 6), — This circular con 
tains popular instructions for the culture and care of blackberries and rasp- 
berries, incliuling a descriptive list of varieties tested for five years at the 
station. Those varieties which have proved generally satisfactory over the 
State are indicated. 

Mint growing in northern Indiana, O. B. Sayre {Indiana Sta. Oiro, 65 
(1917), pp, Uh fws. 8). — This circular deals with the culture of peppermint and 
spearmint in northern Indiana. It includes a discussion of soils, the establish- 
ment and care of a new plantation, harvesting, distilling the mint, disposal 
of the steamed hay, treatment of the field after harvesting, maintaining an 
established plantation, duration of a plantation, yields and returns, and insect 
pests and diseases. 

FOEESTEY. 

[Eeport of the forestry section] {Proc. 2. Pan Amer, Sd, Cong., 1915-16, vol, 
3, pp, 1^81-502, 796-812, 815-8S4), — The following papers reml before the Second 
Pan American Scientific Congress, held at Washington, D. C„ Deceml>er 27, 
1915, to January 8, 1916, are here presented in full: A Tleport on Forest Ex- 
ploration in Southern Patagonia, by C. M. Hicken (pp. 481-488) ; South 
American Forest Kesources and Their Relation to tin World’s Tiiiiber Supply, 
by li. Zon (pp. 483-492) ; The Lesson of Forestry in the Philippine Islands, 
by 0. P. Ahern (pp. 492-502) ; The Attitude of the Government in the Matter 
of National Forests ; Relation of Forest Culture to the Future Development of 
Central and South America, by E. L. Quirds (pp. 796-800), by R. Brin 
(pp. 801 - 805 ), and by H. Eehegoyen (pp. 805-812) ; Forest Problems and Eco- 
nomic Development in South Anierica, by R. Zon (pp. 815-822) ; and Scientific 
Forestry for Latin America, by B. Moore (pp. 822-834). 

Report of the forester for 1916 {Connecticut ^tate Sta, Rpt, 1916, pt, 6, pp, 
379-382). — Data as to forest fires in Connecticut in 1916 are summarized. 

Report of committee on forests, C. Leavitt (Com. Conserv, Camda Ept, g 
(1917), pp. 193-208, pis. 2). — review of -various forest activities in Canada 
during 1916. 
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Annual return of statistics relating to forest administration in British 
India for the year 1915—16 {Ami. Return Statis. Forest Admin. Brit. India^ 
1015-16, pp. 25, pi. 1).—A statistical review for tlie year 1915“'16 relative to 
the admimstration and management of the State forests of British India. A 
statement showing the revenues, expenditures, and surplus of the forest depart- 
ment throughout India during the 25 financial years from 1891--92, together 
With a diagram showing the annual forest revenues, expenditures, and surplus 
for the last 10 years, is included. 

State forestry report for the year ended March 31, 1917, T. N, Brodkick 
ET AL. {Alin. Rpt. Forestry Branch, Dept. Lands and Burvey, New Zeal., 1917, 
pp. 41 ). — report on the administi'ation and management of the State forests, 
nurseries, and plantations in New' Zealand, including data on the timber cut, 
imports and exports, revenues, expenditures, etc. 

A forest survey of the town of Bedding, Conn., A. E. Moss {Connect knit 
State Sta. Rpt. 1916, pt. 6, pp. 383-427). — This report embraces the results of 
an intensive survey of the town of Redding, Conn., undertaken in the summer 
of 1915. Information is given relative to the commercial tree species, forest 
types, and character of the forest in different areas, together with suggestions 
relative to fire protection, improvement cuttings, and reforestation. 

New Philippine shrubs and trees, E. D, Merrill {Philippine Jour. Sd., Sect. 
C, 12 {1917). No. 5, pp. 263-303). — The present paper consists, for the most part, 
of descriptions of 45 presumably new species of Philippine trees and shrubs. 

Silvicultural notes on forest trees of Queensland {Dept. Pub. Lands, Queens- 
land, Forestry Bui. S, pt 1 {1917), pp. 27, pis. 4). — This is the first of a series 
of bulletins dealing with the silviculture of the more important forest trees 
of Queensland. Ten species are considered in the present bulletin. 

The forests and woods of Gabon, A. Chevalier {V4g. Utiles Afrique Trap. 
Franc., No. 9 {1917), pp. 171+^70, pis. 28, figs. 32). — This comprises the results 
of an economic survey of the forests of Gabon, French Kongo, undertaken in 
1912. The introductory chapters deal with the history of investigations of the 
flora of Gabon, the development of commerce in woods, and the discovery of the 
principal economic species. In the succeeding chapters the forests are de- 
sa-ibed with reference to soil, climate, and distribution; the species observed 
are considered with reference to their nomenclature, distinguishing charac- 
teristics, economic uses, and habitat; and the woods are further classified 
according to their density and principal uses. The work concliules with sug- 
gestions relative to the establishment of a forest service in Gabon. 

Notes on the timbers of Lukolela and of Eala, E, IjEplae {Bui. Agr. Congo 
Beige, 8 {1917), No. 1-2, pp. 99-101, fig. 1). — The principal timbers of Lukolela 
and Eala on the Kongo are here classified according to their density. 

A note on thitsi, Melanorrhoea usitata, with special reference to the oleo- 
resin obtained from it, E, Benskin and A. Rodub^r (Indian Forest Rec., 6 
(1917), No. 3, pp. 31, 2 )ls. 5). — ^An account of this species wdth reference to its 
common names, distribution and habitat, characteristics of the tree and timber, 
natural and artificial regeneration, method of tapping the trees, uses of the 
oleoresin, lacquer work of Burma, laboratory experiments, yield per tree and 
cost of extraction, and outturn from various parts of Burma and prices. 

The influence of thinning out Hevea fields on the rubber yield per acre, 
B, Arens (Arch. RubhercuU. Nederland. Indie, 1 {1917), No. 4, pp, 234-241; 
Meded. Proefstat Malang, No. 19 {1917), pp. 7). — Some data are given which 
indicate that rubber trees planted as close as 12 by 12 and 12 by 24 ft may be 
thinned out to a distance of 24 by 24 ft. and thereby reduce the cost of tapping 
without any material decrease in yield per acre of rubber. 
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ITote on the cubage of a sample plat in the virgin forest of Yangambi^ 
central Kongo, E. Leplae {Buh Agr. Congo Beige. 8 (J0J7), No. 1-2, pp. 89-98, 
'pi. 1, fig. 1). — Height, clrenuiference, and volume data are given for the stand- 
ing crop on about five acres of forest, including over 50 different species. 

A new dendrometer, D. Beuce (Unw. Cal, Pubs. Agr. Set., 3 (1917), No. 4, 
pp. 55-61, figs. S). — The deudrometer here illustrated and described consists 
essentially of a straight arm upon which are mounted two small mirrors, both 
at an angle of 45'’ with the axis of the arm, parallel to each other and facing 
in opposite directions. One mirror is fixed at one end of the arm, while the 
other is mounted on a slide which travels along the arm. Graduations permit 
a direct reading of the distance between the mirrors. 

Emerg’ency fuel from the farm woodland, A. F, Hawes (U. S. Dept. Agr., 
Office Sec. Circ. 79 (1917), pp. 8). — This circular discusses the necessity of sup- 
plementing the coal supply with wood, the relative heating value of wood and 
coal, methods of making cordwood, wood as a profitable farm crop, opportunity 
to improve the woodland, and community action regarding wood supply. 

The substitution of other materials for wood. — Studies of the lumber in-» 
dustry, XI, K. Thelen (U. S. Dept . Agr. Rpt 117 (1917), pp . 78, figs. 28).— 
This report, which was prepared under the direction of the Forest Service, 
comprises a compilation of all the data obtainable, even if not wholly complete 
or exact, on the replacement of lumber and wood in other forms. The report 
covers substitution in thirty or more forms of use, and conclusions and sug- 
gestions relative to substitution are presented. 

Tanning materials from native sources in Latin-American countries, T. H. 
Noeton (Proc. 2. Pan Amer. 8ci, Cong., 1915-16, vol. 8, pp . 130-153, pis . 2, fig. 
1). — ^A paper presented at the Second Pan American Scientific Congress, held 
at Washington, D. C., December 27, 1915, to January S, 1916, in which the author 
describes the occurrences of tannins in such woods, barks, leaves, excrescences, 
roots and bulbs, and fruits and seeds of the Latin-American flora as are actually 
or potentially of importance among the world’s sources of tanning materials. 

Dyestuffs from materials native to Latin-American countries, S. P. Sadtlek 
(Proc. 2. Pan Amer. Sd. Cong,, 1915-16, vol. S, pp. 153-162). — In this paper, 
read before the Second Pan American Scientific Congress, held at Washington, 
D. C., December 27, 1915, to January 8, 1916, the author briefly discusses the 
extraction of dyes from vegetable and animal sources, such as dyewoods and 
certain color-yielding insects, as compared with the manufacture of the syn- 
thetic or coal-tar dyes. The important dyewoods and dye-yielding plants of 
Latin-American countries are enumerated. 

Seasoning of wood, J. B. Wagnee (New York: D. Van Nostraml Co., 1917, 
pp. XIII +^74, pi. 1, figs. 100).— X treatise on the natural and artificial proc- 
esses employed in the preparation of lumber for manufacture, with detailed 
explanations of its uses, characteristics, and properties. 

The preservation of shingles (Pennsylvania Sta. But 147 (1.917), p. 38). — 
No difference was observed in the lasting qualities of redwood, red cedar, and 
chestnut shingles and creosoted shingles of chestnut, southern yellow pine, and 
pitch pine after being laid nine years. Creosote treatment cost about 50 cts. 
per bundle. 

Chestnut fOnce posts creosoted aud set were found in good condition after 
ten years, while check posts were badly rotted. 

Zinc chlorid as a preservative of structural timber, C. M. Spoffori) (Trans. 
Nat. Assoc. Cotton Manfrs., No. 102 (1917), pp. 286-241) .—In this paper the 
author presents the results secured in a series of tests conducted during the 
last three years in the laboratories of the Massachusetts Institute of Tech- 
nology, to determine the effect of the zinc chlorid or Biirnettizing process of 
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preservation upon tlie strength of timber ximler varying , cooflitioiis of time, 
temperature, and Immidity. The tests are to be continiiecl. 

Practical wood i)reservation processes for prolonging tlie life of mill roofs, 
G. H. Teesdale {Trans. Nat. Assoc. Cotton Manfrs., No. 102 (1917), pp. 221- 
235). — short paper on this subject presented at the annual metding of the 
National Association of Cotton Atamifactiirers at Boston, April 25 and 26, 1917- 

DISEASES OF PLAHTS. 

Department of botany, A. V. Osmun {JifassacOinseMs Sta. Ept. 19i0, pp. 
59a~6/fa). — A brief account is given of the various lines of investigation carried 
on by the department of botany, including studies of an antliracnose of shade 
trees due to Glceosporimn sp. which is believed to be rcsi^onsible for the dis- 
ease on a number of different species of trees, spindling sprout of potatoes, an 
unusual rotting of x)otatoes due to Phytophthora infcMans which was not 
accompanied by blighting of the vines, the overwintering of the white pine 
blister rust fungus on Ribes, injury to white pines apparently due to weather 
conditions, and outbreaks of downy mildew on gi’eenliouse cucumbers; experi- 
ments which gave negative results with the potato powdery scab in Massa- 
chusetts ; and tobacco and onion disease investigations. 

The production of spores by Alternaria solani in pure culture, R. D. Rands 
{Phytopathology, 7 {1917), No. 4, pp. 316, $17, fig. 1). — The author repo|‘ts hav- 
ing been able to secure spore production by A. solani in pure cultures. The 
fungus was grown on hard potato agar for several days, then shredded and 
stirred, and the moisture relations controlled for 24 to 48 hours thereafter. 

Puccinia subnitens and its secial hosts, E. Bethel {Phytopathology, 7 {1917), 
No. 2, pp. 92-94) • — As a result of culture experiments, the author reports 
P. subnitens, the common rust of Distichlis spicata, as producing secia on 22 
species of plants embraced in 15 genera and 6 families. 

]57ote on Xylaria polymorpha and X. digitata, J. R. Weib {Phytopathology, 
7 {1917), No. A pp. 223, 224). — The author reports having observed in 1906, 
near Scottsburg, Ind,, X. polymorpha in diseased areas in living roots of a 
4-year-old apple tree. In the same orchard in 1908, X. digitata was collected 
from the roots of a 6-year-old pear tree. In addition, the author reports col- 
lecting X. digitata from roots of Populus triohocarpa and Gratwgus douglasii at 
Priest River, Idaho. 

Grain smuts, D. B, Swingle {Montana Sta. Circ. 70 {1917), pp. 4)- — Descrip- 
tions are given of oat and wheat smuts and treatments recommended for their 
control, as well as for smuts of other cereals. 

B'otes on the distribution of the bacterial disease of western wheat grass, 
P. X O’Gara {Phytopathology, 7 {1917), No. 3, pp. 225, 226).-— The disease of 
western wheat grass due to Aplanobactcr agropyri, formerly reported in two 
counties in Utah (E, S. R., 36, p. 647), is recorded as occurring in three widely 
separated districts of Montana. 

A bean disease introduced in diseased seeds, H, Gasman {Kentucky Bta. 
Circ. 16 {1917), pp. 91-95, fig. 1). — A description is given of bean anthracnose, 
with suggestions for its control. 

Factors affecting the parasitism of Ustilago zese, P. J. Fiemeisel {Phyto- 
pathology, 7 {1917), No. 4^ PP’ 294-307). — The author reports a study of corn 
smut {U. zem) made to determine the vitality of the spores and sporidia, the 
effect upon them of placing corn in the silo, etc. 

The infection of corn by XJ. zem is said to be purely local, no evidence having 
been found of systematic infection. When very young plants are attacked, 
they may be killed. Injury to the host plant, close planting, very early or 
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very late planting, and growth on very rich soil are conducive to attack, and 
vigorously growing plants between 2 and 3 ft, high are raost susceptible. 

The spores of U. zew can cause infection when eithei' young or old. They 
germinate readily as soon as matnx'e and retain their viability for several years. 
The spores, almost without exception, lost their viability after having been 
kept in a silo for a few weeks, a result brought about, it is thought, by the 
acids formed by the silage. 

Drying and freezing temperatures were found to injure the sporidia very 
little. Alternate freezing and thawing, however, were injurious to moist 
sporidia, less so to desiccated sporidia. The optimum temperature for the bud- 
ding of the sporidia 'was found to be between 20 and 26“ G., the maximum at 
about 40®, and the thermal death point near 46®. The ability of sporidia, as 
well as of spores, to withstand unfavorable conditions is considered very sig- 
nificant in explaining some of the facts in the parasitism of XJ. zew. ■ 

The occurrence of Colletotrichum solanicolum on eggplant, P. J. O’Gaha 
(Phytopathologij, 7 {1917), No. S, pp, 226, 227, fig. 1). — The author reports an 
attack by 0. solawicolum on eggplants growing in a field which had produced 
potatoes the previous year. 

Sclerotium bataticola, the cause of a fruit rot of peppers, W. H. Maktin 
(Phytopathology, 7 (1917), No. PP- SOS-612, figs. 10; ahs. in ditto, 7 (1917), 
No. 1, p. 6Jf). — A disease of peppers is de.scTibed which is characterized by the 
presence of numerous minute black sclerotia throughout the fruit as well as 
on the seed. A fungus which is identical with S. bataticola has been isolated 
from diseased material and grown in piu'e cultures. Successful cross inocula- 
tions have been made on peppers and sweet potatoes, as well as on cucumber, 
tomato, apple, and eggplant. 

The pathogenic action of Ithizoctonia on potato, H. T. Gttssow (Phyto- 
pathology, 7 (1917), No. 3, pp. 209-218, fig. 1). — ^According to the author, there 
is no satisfactory evidence demonstrating the pathogenic action of Rhizoctonia 
on its various host plants, particularly the potato. Ho has made a study of the 
subject from which be concludes that the destruction caused is largely due 
to injury to the feeding roots, and that the loss of tlie feeding roots in potato 
plants accounts for all the symptoms associated with this disease. This 
hypothesis is also believed to ofter an explanation of the soil contamination 
and the persistence of the organism in land once infected. 

Totato diseases in Indiana, H. S. Jackson and G. A. Osneb (Indiana Stta. 
Circ, 71 (1917), pp. 16, figs. 5). — ^The aiUlmrs describe the more common potato 
diseases known to occur in Indiana and offer suggestions for their control. 

Bacillus morulans n. sp., a bacterial organism found associated with curly 
top of the sugar beet, F. A. Boncquet (Phytopathology, 7 (1917), 'No. 4, pp . 
269-289, figs. 7). — In a previous publication (E, S. It, 34, p. 645), the occur- 
rence of a bacterial organism in connection with the curly top disease of sugar 
beets was reported. In the present paper the author describes B. mornlans 
n. Bp. as the cause of the disease, and gives an account of his bacteriological 
investigations and the results of isolation experiments with the organism. 

Iiightning injury to sugar cane, J. A. Stevenson (Phytopathology, 7 (1917), 
No. 4, pp. S17, SIS, fig. 1). — ^A description is given of the destruction by lightning 
of a small area of sugar cane in one of the fields of the Insular Experiment 
Station at Bio Piedras, P. K. 

Studies on Bacterium solanacearum, E. E. Stanfokd and P. A. Wolf (Phyto- 
pathology, 7 (1917), No. S, pp. 1S5-1M, fig. 1). — Data are presented regarding 
the distribution within North Carolina of the disease of tobacco and tomato 
due to B. solanacearum, on cultural studies to determine the identity of the 
strains from the several hosts, and on the results of cross inoculations. The 
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wilt of tobacco has been observed in 11 counties of North Gorolina and the 
tomato wilt caused by the same organism in 39 counties of the State. Cultural 
studies on the identity of the organism from various host plants showed that 
there was no greater variation in the strains from the different hosts than in 
strains all of which came from the same host. 

As a result of cultural studies, the authors have added 13 species of plants to 
the known hosts of B. solanaceanim, and it is claimed that 9 families are now 
known to be subject to attack. Attention is called to the economic bearing 
of weed and cultivated host plants in problems of control. 

Buckeye rot of tomato fruit, C. D. Sheubakoff {Phytopathology, 7 {1917), 
No. $, pp. 119-129, figs. 5). — A detailed account is given of a rot of tomato 
fruit in Florida locally known as buckeye rot, of which a preliminary report 
has been noted (E. S. B., 37, p, 651). The rot is said to be caused by PJiytoph- 
thora terrestria n. sp., a technical description of which is given. 

This disease occurs only on fruit that touches or nearly touches the ground, 
but may cause considerable injury to fruit in the field and in tx-ansit Staking 
the plants in the field to I'emove the fruit as far as possible from the ground 
and holding the fruit for a few days before packing are methods of control 
suggested. 

Phytophthora infestans, causing damping-off of tomatoes, .T. B. Howitt 
(Phytopathology, 7 {1917), No. Jf, p. S19). — Attention is called to the damping- 
off of tomatoes duo to P. infestans, at least 50 per cent of the plants from lai-ge 
nursery shipments to certain sections of Ontario having been destroyed in 1916. 

Apple scab on the twigs, M. T. Cook and 0. A. Schwaeze {Phytopathology, 
7 (1917), No. S, pp. 221, 222). — The authors report the occurrence on apple twigs 
of Vent'uria pomi in the spring of 1916, viable conidia having been present in 
considerable abundance. The presence of the organism on the twigs is believed 
to have an important bearing on the infection of apples during the growing 
season. 

Blister spot of apples and its relation to a disease of apple bark, D, H, 
Rose {Phytopathology, 7 {1917), No. $, pp. 19&-20S, figs. S). — A disease of apple 
is described in which small blister-like spots are formed in the fruit of a num- 
ber of varieties. Tlie trouble is said to be due to Pseudomonas papnlans n. sp. 

As a result of inoculation experiments, the author has shown that this species 
of bacteria can also produce two forius of disease on the twigs and branches 
known as rough bark or scurfy bark canker, A preliminary comparative study 
of the culture characteristics of the organisms taken from the fruit and the 
bark suggests that the differences between tluan are of degree rattier than of 
kind and that all three diseases are probably caused by one species of organism, 

Apple diseases in Indiana, with spray schedule, H. S. JacxvSON {hulUina 
Sta. Circ. 70 (1917), pp. 23, figs. 1/f). — A popular description is given of a num- 
ber of the more common diseases to which the apple is subject, and a spray 
schedule is appended for the prevention of fungus and insect attacks. 

A new leaf spot disease of cherries, B. A. RirDOLi>H (Phytopathology, 7 
(1917), No. 3, pp. 1S8-197, figs. S). — leaf spot of sweet cherries first observed 
by the author in 1913 has been investigated at some length and determined to 
be due to a fungus of close relationship to Alternai'ia citri, which is technically 
described as A. citri cerasi n. var. 

Conspicuous spots are formed upon the leaves of cherry, the fungus usually 
gaining entrance to the leaf tissue through injuries made by insects. Inocula- 
tions on the bark and wood of normal cherry twigs gave negative results, but 
from inoculations upon cherry leaves characteristic spots were obtained, as 
also from inoculations on the leaves of a considerable number of other plants* 
embracing apple, box elder, prune, plum, avocado, watermelon, and peach. 
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The organisiB is considered a wound parasite only, and it can be clistingulshed 
from A. citri with difficulty. 

The perfect stage of GIceosi3orium venetum, W. 11. Bukkholder {Phyto- 
pathology^ 7 (i,9i7), No. 2, pp, SS-01, figs. 3). — The author reports having ob- 
served a peculiar ascomycete while studying the antliracnose ot tlic raspberry 
clue to G. vcnetum^ As the fungus was only found in connection with anthrac- 
iiose lesions, further studies, made to deterinine wiiether there was any rela- 
tion between the two forms, led him to conclude that the second fungus observed 
is the perfect stage of G. t}cncti{m aud that it belongs to the genus Pleetodi- 
scella. The name of the fungus, based on the fact that it is the perfect stage 
of G. venctuni, would be P. vmeia n. sp, A technical description is given of 
the organism. 

Some changes produced in strawheri'y fi’uits by Bhizopus nigricans, N. E. 
Stevens and L. A. Hawkins {Phytopathology, 7 {1917), No. S, pp. 17S-~I.8Jf). — 
The results are given of an investigation of the biochemical changes brought 
about in strawberry fruits by R. tiigricans. 

The effect of the fungus upon the various constituents of the strawberry is 
said to be much the same as that i3roduced by other fuugi on their host i)liints. 
The authors account for the loss of juice which occurs in strawberries attached 
by B. nigricans as probably due to the fact that the fungus so affects the pro- 
toplasm of the cells that it is no longer capable of functioning as a semiperrae- 
able membrane. 

End rot of cranberries, 0. L. Shear (U. >S. DetH. Agr., Jour. Agr. Eeseareh, 
11 {1917), No. 2, pp. 85-42, pt 1, figs. S). — The author describes an end rot dis- 
ease of cranberry due to Fusicoccum putrefadcns n. sp., which is said to have 
been found in all the cranberry-growing sections of tlie United States and which 
has occasioned considerable loss in the past few years, especially to the Hate 
Howe variety. The rot is reported to start at either the blossom or the stem 
end of the berry, finally producing a soft rot of the fruit. 

Prom circumstantial evidence, the author believes that the fungus, which is 
technically described, is genetically related to a species of Cenangium. 

Spraying experiments in Massachusetts have shown that the disease may be 
largely prevented by the use of Bordeaux mixture. Some injury to cranberry 
vines has been observed associated with the application of Box'ileaux mixture 
on the experimental plats in Massachusetts, but not elsewhere. Tlie cause of 
the injury is being investigated. 

A Bhizoctonia of the fig, J. Matz {Phytopathology, 7 {1917), No. 2^ pp. JJO- 
118, pi. 1, figs. S ). — A technical description is given of R. mic7Vsclcroti(i n, sp., 
the cause of a disease of fig in Florida. An account of the relation of the fungus 
to the leaf blight of fig has been noted (R S. R., St, p. 652). 

Variations in Colletotrichum glceosporioides, O. P. Buroer {Ahs. in Phyto- 
pathology, 7 (1917), No. 2, p. Prom a study of cultures of €. glmos- 

porioides isolated from different species of Citrus in California the author has 
grouped the strains into three classes, based on the mycelial characters as de- 
veloped in artificial media. 

Species of Melampsora occurring upon Euphorbia in Horth America, B. B. 
Mains {Phytopathology, 7 (1917), No. 2, pp. 101-105). — Technical descriptions 
are given of M. euphorhiw-gerardinw, M. euphorUm, and M. nionticola, the last 
being a new species. All of these species are said to occur on Euphorbia in 
North America, but none of them had been reported in this country until within 
the past year. 

Biseases of ornamental plants, B. 0. Babcock {Mo. Bui. Ohio Bta., 2 (1917), 
No. 10, pp. 828-828, figs. 4 ). — description is given of some of the more com- 
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mon diseases of a niiinber of ornamental plants, with suggestions for tlieir 
control. 

Recent cultures of forest tree rusts, J. R. Weis and E. B. Hubeet {Phyto-^ 
pathology, 7 (1917), No, pp. OP). —Reports are given of inoculation ex- 

periments with a number of heterceeious rusts in which the host relationships 
of Cronartmm coJeosporoules, C, comptoniw, Melampsora medtism, M. higelowii, 
PucciriMslrum pusinlatum, Gymnosporangium Uibulatum, and O. nelsoni were 
establislied, 

Pycnial stages of important forest tree rusts, J. B. Weie and E. E. Hubert 
(Phytopathology, 7 (1917), No. 2, pp. 1S5-139, figs. The discovery of abun- 
dant exudations of pycnospores on Pinus ponderosa and P. contorta caused 
by Cronartiivm. comanclrm led the authors to make a study of the pycnial stages 
of 0. coleospor aides, G. comptonm, and G. cerehrum. The pycnial stages of 
these fungi were found and technical descriptions are given of these forms. 

In connection with these investigations, a species of Tiiberculina was found 
attacking the pycnial and mcial stages of the different species of Oronartium on 
Pinus. The occurrence of the Tiiberculina is said not to have been sufficiently 
abundant to indicate its economic importance. 

Notes on E-azoumofskya campylopoda, G. G. Hedgcock and N. R. Hunt 
(Phytopathology, 7 (1917), No. pp. 315, 316 ). — As a result of inoculation ex- 
periments in which seeds of R. campylopoda from Pinus sahiniana were trans- 
ferred to 18 species of Pinus and also to Larios occidentalis and Pseud otsuga 
taxifoUa, the authors were able to establish the dwarf mistletoe on Pinm 
hanksiana, P. hungeana, P. earibwa, P. pinea, P. sabinana, and P. virginkma. 
On P. Mingeana and P. virginiana, dense witches’ brooms were found around the 
mistletoe-infected regions. On the other species, spindle-shaped swellings were 
usually formed at the point of attack. All these species except P. sahiniana are 
said to be new hosts for this species of mistletoe in this country. 

As the mistletoe is a western species which is able to attack vigorously a 
number of species of eastern pines, the authors call attention to the desirability 
of discouraging shipments of nursery stock from the Rocky Mountain and 
Pacific regions to those further east, because of the possibility of introducing 
the mistletoe to eastern plantations. 

Witches^ brooms on hickory trees, F. 0. Stewart (Phytopathology, 7 (1917), 
No. 3, pp. 185-187, fig. I).— A brief description is given of witches’ brooms on 
the shell bark hickory (Garya ovata) caused by the fungus Mim'ostroma 
fuglandis. 

A Nectria parasitic on Norway maple, M. T. Cook (Phytopathology, 7 
(1917), No. 4, pp. 313, 314 )* — In a previous publication (B. S. R., 38, p. 249), 
the author called attention to an attack on Norway maple in 1913 by a species 
of Nectria, Later investigations have shown that the disease, although present 
in subsequent years, was much less severe than in 1913. Besides the Norway 
maple, the author has found the fungus attacking mulberry, on which it is 
apparently a weak parasite. 

Sparassis radicata, an undescribed fungus on the roots of conifers, J. E. 
Weir (Phytopathology, 7 (1917), Wo. S, pp. 166-177, figs. 5).— A description is 
given of S. radicata n. sp., which is said to be widely distributed in the North- 
west and often to attack the roots of Pseudotsuga taxifoUa, Picea engelmanni, 
Pinus monticola, and Lariw occidentalis. The mycelium of the fungus is said 
to attack the base of the roots and later the wood, producing a yellow or brown 
carbonizing rot 

Needle rust on Pinus resinosa, P. Spaulding (Phytopathology, 7 (1917), Wo. 
3, p. 225 ). — The author reports the occurrence in 1916 near Sharon, Vt., of 
44073*^—18 5 
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Volempornm soUdagmis and C. delicatulum on a plantation of about 10^000 
trees of P. resinosa. 

Contributions to our knowledge of the white pine blister rust, W. A. Me- 
CuBBiN (Phytopathology, 7 (1917), No. 2, pp. 95-100, flg. 1). — An attempt has 
been made by the author to detei'mine the method of infection of the pine by 
Oronartium ribicola. A large number of infections were examined, from which 
it appeared that the chief mode of infection was by way of the leaf fascicles 
through the so-called short shoots. 

Studies were made of the life cycle of the fungus on the pine, from which 
the author concludes that it has a 5-year cycle. The first season is a period 
of infection, followed by a dormant period during the second season, with 
swelling of the host tissues in the third and fourth seasons, and the formation 
of £ecia in the fifth and following seasons. This outline of the life cycle is be- 
lieved to obtain in the majority of cases, although it is not entirely invariable. 

Early discovery of white pine blister rust in the United States, R. G. Piebce 
(Phytopathology, 7 (1917), No. S, pp. 22ff, 225). — A brief note is given on the 
determination in 1905 by Mrs. F. W. Patterson, mycologist of the U. S. Depart- 
ment of Agriculture, of Peridermiurn on white pine. This record antedates 
previous reports on this fungus. 

State and national quarantines against the white pine blister rust, P. 
Spaitldiiseg and R. G. Pieece (Phytopathology, 7 (1917), No, pp. 819-321 ). — 
From a tabulated statement showing the quarantines that have been declared 
against the transportation of w^hite pines as a prevention of the spread of the 
white pine blister rust, it is seen that 18 States, the United States, and Canada 
prohibit the movement of all white pines or the 5-leaved species, and in a num- 
ber of instances the interstate movement of currants and gooseberries is also 
prohibited. 

Synthetic culture media for wood-destroying fungi, E. J. Piefek, G. 3 , 
Humphrey, and S. F. Agree (Phytopathology, 7 (1917), No. 3, pp. 21Jf-220 ). — 
Formulas are given for synthetic culture media for wood-destroying fungi such 
as Fomes, Lenzites, Stereum, etc. 

The moiionchs (Mononchus Bastian 1866), a genus of free-living predatory 
nematodes, N. A. Cobb (Soil Sci., 3 (1917), No. 5, pp. ^31-1^83, figs. 75). — In a 
brief introduction the author states that a careful examination has fully demon- 
strated the predacious character of certain common and widely spread soil- 
inhabiting species, which are found to feed on other small animal organisms, 
such as protozoa and rotifers, and other nematodes, and has led to the deter- 
mination that practically all mononchs are predacious. The evidence indicates 
that the nematodes destroyed are injurious to agrictilture since all 14 species 
observed have proved to be carnivorous. Mononchs were formerly considered 
as harmful to vegetation, due (1) to the congregating about the roots and be- 
tween the leaf sheaths of plants, especially succulent plants, and (2) to the 
fact that vegetable matter was often found in their intestines. 

The first part of this work (pp. 4S3-453) is devoted to the structure, func- 
tions, and distribution of mononchs, which constitute a genus of free-living 
predatory nematodes inhabiting soil and fresh water, as well as the above- 
ground parts of certain plants. The second part (pp. 453-486) Is devoted to a 
classification of the genus, including a table for the separation and descriptions 
of 60 species belonging to 6 subgenera, of which 31 are described as new. They 
appear to molt four times. 

A bibliography of 50 titles is included. 

Segmentation in nematodes: Observations bearing on the unsettled ques- 
tion of the relationship of nematodes to other branches of the animal king- 
dom, 4- Cobb (Soience, «. ser., 45 (1917), No. 1171, p. 593, ftps. 3), 
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Tlie caprammonium washes, their preparation, biological properties, and 
application, O. Butlee {New Hampshire Sta, Sci. Contrib. 10 (1917) ^ pp. 2S5- 
268, pis. 8; Phytopathology, 7 (1917), No, pp. 2S5-268, pis, 8 ). — ^The results 
are given of a study of the composition and preparation of the different 
cuprammonimn washes, their relative toxicity and the conditions affecting the 
same, and the relative efficiency and effectiveness of these washes used as 
fungicides. The cuprammoniums met with in practice are cupranimoniiim 
sulphate, which is a very unstable product, and cuprammonium hydrate and 
ciiprammonium carbonate, both of wffiibh are quite stable. 

The author concludes that the cuprammoniums are more toxic when slowly 
than when quickly dried, their toxicity being due to soluble copper. When 
large amounts of soluble copper are required to give protection, the cupram- 
monium washes are preferable to Bordeaux mixture; hut when small amounts 
of soluble copper are sufficient, the cuprammonium washes are said to be less 
effective than Bordeaux mixture so far as withstanding weathering and yield- 
ing soluble copper for protection against organisms are concerned, although the 
cuprammonium washes are more efficient with regard to the solubility of their 
copper and its toxicity in solution. The relative efficiency of the unit coi^per 
In the cuprammoniums in decreasing order is said to be as follows: Copper 
sulphate ammonia, malachite ammonia, copper sulphate ammonium carbonate, 
and malachite ammonium carbonate. 

The cuprammoniums may be used at 11.7 times their lethal concentration for 
Plasmopara viticola on plants not affected by 0.00.75 per cent of soluble copper. 
They are considered of limited practical applicability and should not he used 
in lieu of Bordeaux mixture whenever the latter yields sufficient soluble copper 
to give protection. 

ECOHOMIC ZOOLOGY— ENT0M0I0C5Y. 

Life zone investigations in Wyoming, M, Caey ( U. S. Dept Agr,, Bur. Biot 
Survey, North Americmi Fauna No. Jf2 (1917), pp. 95, pis. 15, figs. 17 ). — 
report is based upon the results of natural history explorations conducted in 
recent years by field parties of the Bureau of Biological Survey in all the impor- 
tant physiographic areas of Wyoming. The first section characterizes the five 
transcontinental life zones represented in the State, defines their extent and 
limits, and discusses their economic possibilities. The second section consists 
of notes on the distribution and abundance of conspicuous trees and shrubs 
observed during the progress of the survey. An accompanying map shows in 
detail the extent and boundaries of the life zones wffiich traverse the State. 

The rat pest, E. W. Neuson (Nat. Oeogr. Mag., 32 (1917), No. 1, pp. 1-^23, 
figs. 20). — ^ilttention is called to the economic importance of the rat. 

A distributional list of the land birds of west central Oregon, A. 0. Shel- 
ton {Vnw. Oreg. But, n. ser., U (1917), No. 4, pp. 51, figs, if).— This paper, 
which consists of an annotated list of 143 forms, includes a discussion and an 
illustrated outline of the life zones of west central Oregon. 

Birdcraft, Mabel O. Weight (Netv York and London: The Macmillan €o., 
1917, 9. ed,, pp. XXIII+817, pis. 80 ). — The main part of this work consists of 
a synopsis of bird families (pp. 43-54) and bird biographies (pp. 55-279). 
Keys to the land birds, birds of prey, and game, shore, and water birds are 
appended. 

Your bird friends and how to win them, J. H- Dobson {Kankakee, lit: 
Author, [1917L pp. 24, figs. — ^Methods of attracting, housing, etc., of wild 

birds are described. 
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Bird Bouses (Philadelphia: IGurtis Ptth. Co,, 1917}, pp, IS, figs. 120). — Illus- 
trated plans are given for 60 devices for supplying shelter and food for birds. 

Bibliography of Canadian zoology, E. M. Walker (Proc. mid Trans. Roy. 
Soc. Canada, S. ser., 10 (1917), Beet. IV, pp. 201-215 ). — One hundred and eight- 
een titles are list eel. 

Bibliography of Canadian entomology for the year 1915, 0. J. S. Beth one 
(Proc. and Trans. Roy. Boc. Canada, S. ser., 10 (1917), Beet. IV, pp. 1 69-187 ). — 
One Iiimdred and seventy-five titles are listed. 

Index to the literature of American economic entomology, January 1, 1905, 
to December 31, 1914, compiled by N. Banks (Melrose Highlands, Mass.: Amer. 
Assoc. Ecmi. Ent., 1917, pp. — In this index the literature of each sub- 

ject is arranged alphabetically by authors. 

Studies in insect life and other essays, A. E. Shipley (London: T. Eisher 
Unwin, Ltd., 1917, pp. XI-P338, figs. II).— Papers on Insects and War; The 
Honeybee; Bomhus, the Humblebee; On Certain Differences Between Wasps 
and Bees ; and Grouse Disease are included. 

The biological sciences applied to agriculture in the control of insect pests 
and plant diseases in the Bnited States, P. Marchal (Mm. Agr. [France], 
Ann. Berv. Epiphytics, S (1914) t PP- 31-382, figs. 156; rev. in Science, n. ser., 
45 (1917), Ho. 1169, pp. 503, 504). — ^TMs is a report upon an insimtion trip 
made by the author during 1913 in which he deals with the work of several of 
the bureaus of the U. S. Department of Agriculture, particularly the Bureau of 
Entomology (pp. 52-199), the experiment stations, etc.- 
Mneteenth annual report of the State entomologist for 1916, E. L. Wor- 
sham (Ga. Ed. Ent. Bui. 43 (1917), pp. 36, pi. 1). — This report of the work of 
the year deals particularly with the boll weevil, which, by November, 1916, had 
appeared in 116 counties in the State. Among other insects, work with which is 
reported, are several pecan pests, incliicling the pecan case bearer (Acrohasis 
nehuIeUa) , which is responsible for more injimy to the pecan than any other 
insect; the nut case bearer (A. hehecella), which destroyed 50 per cent of the 
crop in one grove but is still confined to the vicinity of Tlioiuasville and Cairo ; 
the shuck worm (Enarnionia caryana), which is probably the most widespread 
of the species attacking pecans, occurring throughout the State; aphids (Mo- 
. nellia costalu and MonelUa sp.) ; and the fall webworm, 

[Hepoxt of the ] department of entomology, H. T. Fernald (MassachusctU 
Bta. Rpt. 1916, pp. 78a, 79a). — ^This is a brief statement of the occurrence of tlie 
more important insects and of the work of the year. 

Observations of the strawberry crown girdler in a forest nursery, a serious 
outbreak of which was recorded the previous year (E. S. R,, 36, p. 150), indi- 
cated that the period of extensive destruction at that place was drawing to an 
end and that the methods of treatment then recommended were to a large 
degree successful in checking further injury. 

Work connected with insect and fungus pests and their control (Imp. 
Dept. Agr. West Indies, Rpt Agr. Dept. Antigua, 1915-16, pp. 15-17). — Obser- 
vations during the year indicate that the scoliid parasite TipJiia paralMa of 
white grubs has become established in Antigua. Brief mention is made of in- 
sects attacking cotton, yams, limes, onions, etc. 

Report on insect pests in Finland for 1913, W. M. Linnaniemi (Landthr. 
Btyr. Meddel. [Fmlmid}, No. 99 (1915), pp. 68, pi. 1, figs. ^3).~This reports 
upon the occurrence of and work with the more important insect pests in Fin- 
land during 1913. 

Work of the Kief station in the control of insect pests in 1914, V. V. 
DoBioviflNSKif {OtcJiet Radotakh Ent. Otd. Kiev. Bta. Borm Vred. Bast, 1914, 
pp. 4if fim- 5).— A summary of work carried on at the Kief station, especially 
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With tlie Swedish or frit fly {Oscinella frit), the winter cereal fly {Leptoliylem- 
yia Goarctata), insecticides, etc. Examinations made of the stomach contents 
of moles are also reported upon. 

Bsport of the imperial entomologist, T. B. Fletchee (Rpt Agr. Research 
Inst, and Col. Push, 1015-16, pp. 58-77; al>s. m Rev. Appl. Ent., Ear. yl, 5 {1911), 
No. S, pp. 124-126 ). — This reports upon the occurrence of and work of the year 
with insect pests in India. 

Economic zoology (xinn. Rpt. Bd. Bed. Advice India, 1915-10, pp. 152-176 ). — • 
Under the heading of agrieiiltura] entomology (pp. 152-173), T. B. Fletcher 
deals with the occurrence of and work with insect pests in Piisa, the Provinces, " 
and native States, including a list of publications on entomology. Foi-est ento- 
mology is dealt with by N. C. Chatter jee (pp. 173-170). 

Pests and diseases of Hew Zealand flax, D. Mtllee {Jour. Agr. [Neio Zeal.}, 
14 {1917), No. 6, pp. 431-460, figs. 2).— This is a progress report of studies of 
the life history and methods of control of Xantliorlioe prwfectata, the larvm of 
whicii damage the leaf and fiber of New Zealand flax {Fliormimn tenax), and 
of other insects which incidentally were found to do considerable damage to 
flax. Those reported upon are Melanclira sferopasfis, the larvm of which cut 
notches from the edge of the leaf and are most abundant upon the hill flax; 
(Eceticus omnlvorus, the larvm of which remove the lower epidermis of the flax 
leaf in circular patches ; etc. 

Paddy pests in Travancore {Trop. Agr. [Oc?/?oh], {1917), No. 6, p. 362 ). — 

The rice bug {Leptocorisa varicornis) was the most important pest during 
1915-16. The rice swarming caterpillar {Bpodopteru mmirltla) appeared in 
some parts of Kuttanad, and the rice stem borer {Bclmnohlus hiptmetifer) is a 
common rice pest all over the State. 

Insects and diseases of orchards and garden and their control, G. S. Ral- 
ston and R, E. Mabshall {Va. Polytech. Inst. Ext. But. 14 {1917), pp. 55). — 
A popular summary of information. 

Common garden insects and their control, A. Gibson {Cmiada Dept Agr., 
Ent. Branch Circ, 9 {1917), pp. 20, fig. 1). — A popular suminai\y of information. 

Spraying for apple aphids and red bugs in Hew York, H. E. Hodgkxsb 
{Proc. Eruit Qrowers Assoc. Adams Co., Penn., 11 {1915), pp. SS-93). — An ad- 
dress consisting of a summary of information on the control of these pests. 

Defoliation, a defensive measure against vine pests, J. Capus (Bui Boc: 
Etude et Vulg. Zool. Agr., 15 {1916), No. 11-12, pp. 118-122; ahs. in Rev. Appl. 
Ent, Ber. A, 5 (1917), No. S, p. 137). — Experience has shown that defense 
against Cocliylis amhiguella and Eudemis hotrana is impossible without pre- 
liminary defoliation, and that this must he done at the time when the inflores- 
cences are formed and before the leaves removed are full grown. A second 
defoliation is recommended if the fruit again becomes hidden by the develop- 
ment of the leaves ; this gradual exposure prevents the grapes from being dried 
up by the sun. 

Shade and forest insects in Manitoba, J. M. Swaine {Ag7\ Qas. Canada, 4 
(1917), No. 9, pp. 755-763). — Brief mention is here made of the western willow 
leaf beetle {Qalerucella decora), the fall cankerworm, the spring cankerworin, 
the Negundo plant louse {Ghaitophorus negundinis), the Neguiido twig borer 
{Proteopteryx loUlingana), the spruce sawfly {Lophyrus abietis), the larch 
sawfiy, etc. 

Insects and prickly pear, W. W. Feoggatt {Agr. Ga^. N. B. Wales, 28 {1917), 
No. 6, pp. 417 - 420 , figs. In considering the relation of insects to the prickly 
pear, the author has made extracts from Tryon and Johnston's report, previously 
noted (E. S. R., 33, p. 134), and he comments on some of the suggestions of the 
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commissioners regarding insects that might he introduced from abroad into 
Australia to destroy the prickly pear. 

Household pests and their treatment, H. Gasman {Kentucky Sta. Gire, 15 
(1917), pp. 6S-90, i4).— This is a popular summary of information. 

The parasite methods of controlling insect pests, H. S. Smith (Vah Gitrogr,, 
2 {1911), No. 6, pp. 2, 3, figs. 4). — This popular review of the subject includes 
an introduction by G. H, Hecke, State commissioner of horticulture of Cali- 
fornia, 

The double purpose spray, A. A. RaMsSay {Ayr. Qaz. N. S. Wales, 2S (1917), 
No. 6, pp. 4S5-4S7). — A report upon the results obtained from adding lead 
arsenate to other spray mixtures. The experiments indicate that soap should 
not be mixed with lead arsenate, but that lead arsenate may be mixed with 
both Bordeaux mixture and lime-sulphur mixture with safety, 

Fumigation of, ornamental greenhouse plants with hydrocyanic acid gas, 
E. 11. Sassoek and A. D. Boeden {U. S. Dept. Agr., Farmers^ Bid. 880 (1917), pp. 
19, figs. 4), — Substantially noted from another source (B. S. R,, 36, p. 842). 

Detection of hydrocyanic acid gas, — ^XTse of small animals for this purpose, 
S. B. Grtjbbs {Fill}. Health Rpts. [U. S.}, 32 (1917), No. 16, pp. 565-570, fig. ?)*— 
The author’s experiments, here summarized in tabular form, have led to the 
following conclusions : 

** Sparrows or other small birds are the most delicate live indicators for 
hydrocyanic acid gas, but are not recommended for routine work. Mice or 
tame rats are almost as susceptible as sparrows and are probably the best test 
animals available. Cats are sufficiently susceptible, and with care the same 
animal may be used several times. Guinea pigs are quite resistant to the 
effects of the gas and should never be used where rats are available. If guinea 
pigs be the only test animals obtainable, exposure should be prolonged and 
other allowances made for these animals’ increased resistance to the gas, as 
indicated in the included table.” 

Directions for raising rats and mice, by W, E. Castle and L. 0, Dunn, are 
appended. 

The Blattidse of North America, north of the Mexican boundary, I\][. 
Hebaed {Mem. Amer. Ent. Soc., No. 2 (1917), pp. 284+yi, pis. 10, figs. 2). — The 
author recognizes 43 established species and one geographic race of cockroaches 
belonging to 26 genera, of which 9 species and 4 genera are described as new. 
In a supplement he lists 31 species found to be adventive but not established 
in portions of the United States and Canada. 

Destruction of the migratory locust, P. Oaeide Massini (Ail Boc. Bural 
Argentina, 51 (1917), No. 4* PP> S09S14, pi. I). — This paper deals at length with 
the sarcophagid parasite Sarcophaga caridei, an important enemy of the locust 
in South America, noted by Dawe (E. S. R., 37, p. 857). A colored plate of the 
adult fly Is included. 

Fighting grasshoppers, including the results of a campaign conducted In 
1916 and suggestions for the control of this pest, 0. R. Jones {Colo. Ayr. 
Col Ext. Bern. BuL, 1. ser., No. 118 (1917), pp. IS).— Substantially noted from 
another source (B. S. R., 37, p. 661). 

Is Diestrammena marmorata an injurious insect? M. Wolff {Genthl. Baht. 
letc.1, 2. AM., 45 (1916), No. 6-12, pp. 258-262; als. in Rev. Appl. Ent., Ber. A, 
5 (1917), Wo. S, p. 98). — ^It is concluded that this ortho'pteran, introduced Into 
Germany from Japan, does not feed on plants and that the injury ascribed to 
it is due to other less conspicuous insects. 

Thrips attacking French bean flowers (Agr. Qm. W. B. Wales, 28 (1917), 
No. 6, p. Through feeding upon the pollen, thrips injured French bean 
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flowers at Wamberal sufficient to prevent tlie formation of pods. Tobacco and 
soap applied as a spray appears to be a satisfactory remedy. 

Work of combating tbe pear tiirips in the Saanicb. Peninsula, A. E. Oame- 
EON and K. C. Teeheei^e (Agr. Jour, [Brit. ColmnUa], 1 {1911), No. 12, pp. 
208, 212). — Tlie authors find that the attacks of pear thrips {Tmiioilirips in- 
comeqmns), which is distributed throughout tli^e peninsula and as far north 
as Duncan, can be absolutely controlled on apples, although unsatisfactory 
results have been obtained in the control of the pest on Italian pears and 
prunes. 

As a first application for apples, pears, cherries, prunes, and plums and 
later applications on cherries, prunes, and plums, whale-oil soap, 5 lbs. ; black- 
leaf 40, I pint; and w^ater, 85 gals, is recommended, the first application to 
be made at the time the thrips make their appearance on the buds, the second 
when the blossoms are showing pink or white, as the case may be, and the 
third just after the blossoms are shed. Owing to the prevalence of apple 
scab the authors recommend a combination spray of summer strength lime- 
sulphur and blackleaf 40 in the proportion of 1 : 9C)0 for the second and third 
applications for apples and pears. 

“ One of the most unsatisfactory aspects of the thrips attack in the Saanich 
Peninsula is the repeated failure of the prune crop. The buds are very soon 
destroyed once the pest effects an entrance, and the damage done to Italian 
prunes and different varieties of plum is probably far heavier proportionately 
than that done to pears.” 

Contribution to the knowledge of the galls of Java. — II. The thysanop- 
terous cecidia of Java and their inhabitants, H. Kaeny and W. and J. van 
Leeuwen-Eeijnvaan {ZUchr, Wiss. Insektenbiol., 10 {1914), Nos. 6-7, pp. 201- 
208; 8-9, pp. 288-296; 10-12, pp. $55-369; 11 {1915), Nos. 1-2, pp. 32-39; 3-4, 
pp. 85-90; 5-6, pp. ISS-W; 1-8, pp. 208-210; 9-10, pp. 249-256; 11-12, pp. 
324-331). — This second contribution to the thysanopterous cecidia and their 
inhabitants in Java is in continuation of that previously noted (E. S. R., 30, 
p. 250). 

Helopeltis in tea gardens, S. Leefmans {Dept. Landb., Nijv. en Handel 
[Dtiieh East Didies], Meded. Proefstat. Thee, No. 4$ {1916), pp. 21; abs. in Rev. 
Appl. Ent., Ber. A, 5 {1911), No. 3, pp. 131, 132). — This interim report deals with 
investigations of species of Helopeltis in Java extending over a period of two 
years. 

Contribution to the Helopeltis problem in tea culture, S. Leefmans {Dept. 
Landb., Nijv. en Handel [Duteh East Indies'], Meded. Lab. Plantenzielctcn, No. 
26 (1916), pp. VI +214, pis. 13). — This is an extended report of investigations 
conducted in Java. The classification and biology of the several Javanese 
species of Helopeltis, namely, H. antonii, H. theivora, JET. cuneatm, and H. 
cinchonm, are first dealt with, followed by a discussion of natural enemies, 
control measures, etc. 

H. antonii is the principal enemy of tea in Java. H. theivora, the most 
dangerous enemy of tea in British India, does not cause mucli injury in Java, 
and in West Java has only been found in the lowlands, H. cuneatus, a species 
new for the fauna of Java, does not attack tea and has been found only on 
plants of the family Arace£e, H. cinchonm, a second species new for the fauna, 
has lately been found to attack tea and possibly will grow more dangerous in 
the future. 

A map is given which shows their distribution in West Java. A summary 
of the investigation is given in English and a bibliography of , 27 titles is 
Included. ■ 



260 


EXPEBIMENT STATION EECOKD. 


CVoi 38 


Citrus wMte fly (Aleyrodes citri) on lemons and orang'es in tlie Province 
of Mendoza, Argentina, K. Sanzin {Enol. Argentina, 1 {1915), No. 2, pp. 42, 43, 
figs. 5; al)S. in Rev. Appt. Ent., Ser. A, 3 {1915), No. 11, pp. 694, 695), — Tho 
citrus white fly has spread so rapidly in the Province of Mendoza that it is 
now one of the worst pests of oranges and lemons ; not a single tree seems to be 
free from its attacks, which cause withering of the leaves. 

Life history of Macrosiphum illinoisensis, the grapevine aphis, A. (1 
Bakee {V. 8. Dept. Agr., Jour. Agr. Research, 11 {1911), No. 3, pp. 83-91, pis. 
2). — In the present paper the author reports upon more recent studies than 
those previously noted (E. S. R., 33, p. 857 ; 37, p. 358), in the first of which 
the alternation in food plants was recorded, and gives an account of all the 
forms of the species. This aphid, originally described by Sliimer, from Illinois, 
in 1866 under the name Aphis illinoisensis, and later by Thomas as SipUono- 
pJiora vUicoJa, is now knowm to occur in the District of Columbia, Georgia, 
Indiana, Maryland, Missouri, Mississippi, North Carolina, New Jersey, New 
York, Oklahoma, Pennsylvania, Texas, and Virginia, and what appears to be 
the same species was taken on grape at Campinas, Brazil, in September, 1898. 
It occurs abundantly on wild grape {Vitis spp.) in the southern United States 
and often is quite destructive to cultivated varieties. 

The eggs, which are laid upon the twigs of Viburnum prunifoUum, usually 
being placed most thickly close around the buds, sometimes hatch during qxiite 
cold weather in the third week in March and continue hatching until the early 
part of April. The stem mothers on hatching out seek the buds and begin 
feeding, and, when the flowers begin to open, may crowd down into the flower 
clnsters. They feed upon the stems of the individual blossoms, upon the twigs, 
and somewhat upon the leaves. 

The spring migrants begin to appear in the second generation, although their 
number is not abundant until the third generation and their production then 
gradually decreases for several generations. The spring migrants fly to wild 
grapes and to grapes in the vineyards,, the migration being at its height during 
the first week in May. 

The summer wingless forms occur very abundantly throughout the summer. 
They reproduce very quickly during the early summer and seven generations 
have often reached maturity by July 1. Intermediates between the summer 
winged and summer wingless forms have been found upon grape. Winged 
forms are produced in every generation from the second onward, but fewer 
winged line generations occur than wingless line generations. 

The fall migrants are produced upon the grapes during the early part of 
October and are found upon the viburnum depositing young oviparous females 
during the second week in that month. “ The males are produced a little later 
than the fall migrants, but can be found flying at the same time and may be 
taken on the viburnums in company with the fall migrants. . . . The oviparous 
female is a small, dark reddish aphis produced during the early part of Octo- 
ber on the viburnum. It feeds upon the twigs and may be found until frost 
kills all the insects. Bach oviparous female lays three to six eggs close about 
the buds or occasionally scattered along the twigs.”^ 

ApMdidse of California, [XII], B, O. Essig (Vniv. Gal. Pubs. Ent., 1 
No, 7, pp. 891-846, figs. This paper consists of descriptions of five new 
species of plant lice from California and notes on other Aphididse, chiefly from 
the campus of the TTnivei’sity of California, Berkeley, Cal. See also a previous 
note (B. S. B., 35, p. 50). 

Butterflies worth knowing, C. M. Weed (Gfarden City, N. V,: DouUeday, 
Page d Go., 1917, pp, XIII+286, pis. 48 ). — ^A popular account 
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On a case of facultative parthenogenesis in the gipsy moth (Lymantria 
dispar), with a discussion of the relation of parthenogenesis to sex, R. Gold- 
schmidt {Biol. Bill Mar. Biol. Lai). Woods Bole, S2 {1911), Bo. 1, pp. — 

This paper includes a list of 22 references to the literature on the subject. 

The bollworin or corn earworm, F. C. Bishopp {XI. B. Dept. Agr., I-i^armers^ 
Bui. 812 (it/17), pp. 15, figs. 1). — This popular account replaces Farmers’ Bul- 
letin 290, previously noted (E. S. R., 19, p. 53). 

Con trolling the peach borer, S. W. Funic {Bract. Farmer, IIS {1911), Bo. 18, 
p. 316). — 111 Pennsylvania the author has practiced banking peach trees with 
from 6 to 8 in. of earth during the entire year, and in this way prevented the 
borers from getting into the roots where they ai’e hard to reach. The mounds 
are removed by the use of a hoe during September, the gum removed, and the 
borers cut out by means of a sharp knife. The imi>ortance of making the cut as 
nearly perpendicular as possible in order to prevent mutilating the bark is 
pointed out. 

The currant borer, Sesia (JSgeria) tipuliformis, H. M. Nicholls (Ag-r. and 
Btock Dept. Tasmania, Bill. 69 {1911), pp. 8, figs. 5). — The common currant 
borer {B. Algeria tipuliformis) is said to be rather widely spread in the north- 
ern part of Tasmania. 

The cassava hawk moth (Dilophonota ello), A. da Silveiea {Bol. Agr. IBao 
Paulo], 11 ser., No. 9 {1916), pp. 110-124)- — summary of information on this 
Xiest in Brazil, including descriptions of its several stages. Accounts of this 
insect in British Guiana by Bodkin (E. S. R-, 28, p. 354) and in Cuba by Cardin 
(E. S. R., 28, p. 854) have been previously noted. 

On the life history of the apple fruit miner, Argyresthia conjugella, H. 
Okamoto {Trans. Bapporo Bat. Hist. Boc., 6 {1911), No. $, pp. 213-219), — This 
is a report of observations made at the Hokkaido Experiment Station at 
Sapporo, Japan. 

It appears that the eggs of A. conjugella are for the most part laid upon the 
fruit, though a very few are deposited upon the leaves. Two moths observed 
deposited 25 and 29 eggs, respectively, the preoviposition period varying from 
two to four days and the incubation period in the orchard from seven to eight 
days. The larvse which hatch out upon the apples soon seek a place to enter, 
from 70 to 80 per cent of the larvse entering the apple on the sides and from 20 
to 30 per cent on the stem or calyx, gummy exudations commonly occurring at 
the place of entrance. The tunnels are numerous and extend in all directions. 
The larv^B that hatch out upon the leaves commence to feed there. 

The average time spent in the fruit was 50 days for 10 larvse observed. When 
about full grown the larva makes a passageway out of the fzmit, usually toward 
the side of the apple, then enters the soil and forms its cocoon. The larvse 
which develop late in the season sometimes spin their cocoons on the inside of 
boxes or barrels. Pupation takes place early in the following spring. 

The adults spend most of their time resting in the foliage of the apple and 
are rarely seen in the orchard. When disturbed they fly away so quickly that 
the eye is unable to follow them. The moths do not appear to be attracted by 
lights at night. 

Viviparity in the Diptera and the larvse of viviparous Biptera, D. Keiiin 
(Arch. Zool. JEJiDpt et Qin., 55 (1916), No. 9. pp. S93-415, figs, 8; abs. in Jour. 
Boy. Micros. Boc., Bo, 2 {1911), pp. 213, 214), — The Diptera which are always 
viviparous are divided by the author into two groups: (1) Those in which the 
larvae are not nourished in the uterus of the mother, where only the embryonic 
development proceeds, namely, some Tachinarise, Dexiidae, all the Sarcophagidae, 
various An thorny idse {Musca larmpara and Mesemhrina meridimia) ; and (2) 
those in which the larvse pass all their time in the maternal uterus, some 
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being born as larvas (Glossina) and others as pnpte (Hippoboscaj Melophagiis, 
and Onii thorny i a ) . 

The relation of mosquitoes and flies to the epidemiology of acute polio- 
myelitis, H. Noguchi and U. Kudo {Jour. Expt, Ued., 26 (1917) ^ No. 1, pp. 4.9~ 
57). — “ Ciileso pipiens raised from the larval stage In water experimentally com 
taiiiinated with an abundance of poliomyelitic virus were foum] to be incapable 
of causing the infection when allowed in large numbers to bite normal Macaciis 
monkeys. G. pipiens, wMeli were fed on infected poliomyelitic monkeys dur- 
ing different stages of the disease, were found to be incapable of transmitting 
the infection when allow^ed in large numbers to bite normal Macaciis monkeys. 
A previous disturbance of the meninges by an injection of horse serum into the 
intrathecal space did not alter the result, wdiich was negative. 

“ The offspring of the mosquitoes, which were either reared in the Infected 
tanks or fed on infected monkeys, were found to be entirely harmless wdien 
allowed to feed In large numbers on a normal monkey. There was no hereditary 
transmission of the virus from one generation to another. No trace of the 
virus of poliomyelitis was demonstrable in the filtrate of an emulsion of adult 
flies and pupjo of the common house fly and bluebottle fly, which were reared 
in the laboratory on slices, emulsion, or filtrate of monkey brain containing the 
poliomyelitic virus. The intracerebral injection of the filtrate produced no 
poliomyelitic infection in the normal monkey.” 

Notes on fly control in military camps, H. B. Kiek (Wellington, New Zeal,: 
New Zeakmd Defence Dept., 1916, pp. 16, figs. S ). — A summary of practical in- 
formation on this subject. 

Some winter observations of muscid flies, M. Kisliuk, jk. (Ohio Jour. Sci,, 
17 (1917), No. 8, pp. 28S-294). — ^This paper is based upon experiments conducted 
at College Park, Md., during 1914-15, and continued at Columbus, Ohio, during 
1916-17. Tliey show the greatest length of life of adults under winter condi- 
tions to be 44 days (December 12, 1914, to January 29, 1915, extreme tempera- 
tures 15 to 63®, mean 45®) in the unheated stable, and but 30 days (December 
16, 1914, to February 2, 1915, extreme temperature IS to 62°, mean 30°) in the 
insectary. Eggs were not deposited in the insectary until April 20, while in 
the stable they were noted on May 6. 

Under natural conditions neither eggs nor maggots were found alive in the 
normally preferred situations, although the maggots will probably be found 
In early winter. The adults were not collected during the winter proper in 
houses where it was formerly supposed they were hiding. Apparently under 
natural conditions the house fly hibernates as pupa. 

The author’s observations Indicate that many of the other common flies 
hibernate in the larval and pupal stages, including Lucilia sericata, Phormia 
regina, CaUiphora erythrooephaH, (7. vomitoria, and Gynomyia cadaverina. 
L, cmsar may spend the winter in the larval stage, and there is plenty of 
evidence that Pollenia rutlis hibernates as an adult, although the apparent 
appearance of fresh spring specimens suggests that it also hibernates in the 
immature stages. 

Florida and the Mediterranean fruit fly> E. A. Back (Quart. Bui. Plant Bd. 
Pla., 1 (1917), No. PP* 159-171, pis, 2, figs. 5). — In this general account the 
author calls attention to the disastrous results that would follow should this 
fly gain entrance to Florida. 

The apple maggot in Nova Scotia, W. H. Beittain and 0. A. Goon (Nova 
Beotia Dept, Ayr, Bui. 9 (1917), pp. 70, pis, 7, figs. S). — This bulletin is based 
upon a careful inspection of maggot-infested territoty of Nova Scotia, and 
upon experimental work by the junior author during the seasons of 1914 and 
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1915, an account of wliich has been noted (E. S. K., 35, p. 853). Since that 
time additional investigations have been carried on by the senior author. 

“ The emergence of the dies in summer varies gi'eatly with season and lo- 
cality; they may appear early in July and are usually present in numbers by 
the third week, the maximum emergence occurring in the early part of 
August. They continue to emerge, however, thouglioiit the month of August 
and well into September. Several days after emerging the eggs are laid by the 
female beneath the skin of the fruit, one in a place. The flies feed on the waxy 
substance on the surface of the fruit, first moistening any solid particles \y!tli 
saliva ejected from the mouth. 

“ The eggs hatch in from 5 to 12 days and the larvee feed for a varying length 
of time within the fruit, burrowing through it in all directions until it Is honey- 
combed by their tunnels. The pupal stage is passed in the soil, and the winter 
is spent in this state. A proportion of the flies remain over another winter as 
pupae.” 

Experiments indicate that a method cheaper and easier than destroying the 
fallen fruit may be found in the use of arsenical sprays. “ Tbe use of arsenate 
of lead 2 lbs. to 40 gal. of watei% applied once when the first flies were observed, 
which in the average season will be about July 15, and again two weeks later, 
gave excellent results even in a very wet season. It will usually be sufficient 
to defer the last summer spray until about the end of the first or second week 
in July, repeating the application near the end of the month. When it is nec- 
essary to apply a fifth summer spray for apple scab, the addition of arsenate of 
lead wflll enable it to serve as the first maggot spray. It is particularly im- 
portant to have the trees well covered with the poison through the early part 
of August, for this is the time when the greatest number of eggs are laid. The 
addition of molasses to this spray does not appear to make the poison more 
attractive to the flies as was formerly supposed, and the experiments under- 
taken show little if any benefit from its use. Prom a practical standpoint it is 
not safe to defer the fii'st spray until flies are actually seen in the orchard, as 
considerable damage may he done before this time.” 

Banish Biptera, W. Lundbeck (Diptera Danica. Copenhagen: O, E. 0. Gad, 
pt S {1910), pp. S29, figs. Ul; pt 4 (1912), pp. 416, figs. ISO; pt. 5 (1916), pp. 
603, figs. W2). — These volumes, in continuation of those previously noted 
(E. S, R., 21, p. 154), deal with the Erapidid^, Dolichopodid®, and Lonchop- 
teridse and Syrphidse, respectively. 

A monographic study of the parasitic Biptera of Africa, II, J. Rodhain 
and J. Beqitaebt (But Set. France et Belg., 50 (1916), Fo. 1-2, pp. 53-165, pis. 
2, figs. 30; ahs. in Rev. Appl. Ent., Ser. B, 5 (1917), Ro. 4, pp. 49, 50 ). — ^The 
second part of the paper previously noted (E. S. B., 36, p. 359) consists of a 
revision of the CEstrinfe on the African Continent 

The rough-headed cornstalk beetle in the Southern States fiixd its control, 
W. J. Phillips and H. Pox (U. B. Dept. Agr., Farmers' Bui. 875 (1917), pp. 10, 
figs. 8). — Tliis account relates to (Ligyrus) Euetheola rugiceps, a robust, black 
searabeid beetle which has been increasing in importance in recent years and 
has caused serious damage to corn crops in the Soutliern States, a noteworthy 
outbreak having occurred in the tidewater section of Virginia during the early 
summer of 1914. It appears to be confined entirely to the Southern States, 
there being no record of its occurrence north of Virginia, Kentucky, and 
Kansas. 

The injury to corn is caused entirely by the adult beetle and occurs only 
during the spring and early summer. In Virginia it was confined to low, 
poorly drained lands in the eastern section of the State. The beetles begin 
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to attack tlie crop as soon as the plants appear above ground and continue their 
attack until the plants are knee-high or even somewhat taller. They bore into 
the outer wall of the stalk immediately below the surface of the ground, making 
a large, ragged opening, and destroy the tender growing point or ‘‘ heart,” 
upon, which this beetle appears to feed especially. This results in the wither- 
ing of the central roil of leaves, the other leaves retaining their freshness for 
a considerable longer period. 

The eggs are laid during the early summer, chiefly during June, and are <Ie- 
posited singly or in groups of three or four in the ground wherever the beetles 
happen to be feeding. They hatch in about two weeks and reach full growth 
in about two months, two weeks being passed in the pupal stage. The adults 
appear about the middle of September and soon go into hibernation, there being 
but one generation a year. Observations of its habits show that one of the 
most promising methods for controlling the beetles is to avoid maintaining pas- 
tures for indefinite periods or allowing any part of the farm to grow up as 
waste land. The control measures are here summarized by the author as 
follows : 

“ Eliminate, all old pastures or w-aste land, especially low, moist areas, and 
drain such lands thoroughly. Pasture hogs in waste or pasture lands that can 
not be conveniently drained and cropped. Plant corn early, say about April 
20 for tidewater Virginia and earlier for more southerly localities. Give 
liberal applications of 'barnyard manure or commercial fertilizers whenever 
practical. Employ children or cheap labor to collect and destroy the beetles 
when a field first shows injury. Do not allow corn to follow sod if possible 
to avoid it. Plow sod land in late summer and early fall in order to destroy the 
pupjB of the rough-headed cornstalk beetle.” 

A list of the Japanese and Formosan Cicadidse, with description of new 
species and genera, S. Matsumuea (Trans, Sapporo Nat. Hist. Soc.^ 6 (1917) ^ 
No. S, pp. 186-212 ). — The author finds that in Japan and Formosa there are 59 
species representing 28 genera, of which 14 species and 6 genera are new. 

Honeybees in relation to horticulture, B. N. Gates (Trayis. Mass. Sort. 8oe,, 
1917 f pt. Jf, pp. 71-88 ). — This lecture, delivered before the Massachusetts Horti- 
cultural Society on February 24, 1917, deals with pollination, the need of honey- 
bees in the setting of crops, bees for the horticulturist, fruits and vegetables 
pollinated by bees, securing and maintaining bees, alleged injury to fruit by 
honeybees, injury to cultivated flowers, and spraying v. beekeeping (K S. E., 
35, p. 662), 

Thirty-seventh annual report of the Beekeepers’ Association of the Prov- 
ince of Ontario, 1916 (Ann. Rpt Bee-Keepers^ Assoc. Ontario, 1916, pp. 62, figs. 
6 ). — The proceedings of the association are reported. 

Hotes on the Egyptian honeybee, L. Gough (But Soe. Bnt. Hgypte, 9 
(1916), No. 1, pp. 25-$2 ). — These notes relate to the bionomics of Apis fasoiata. 

Foul brood of bees; its recognition and treatment, H. GA,BMA]sr (Kentmlcg 
Sia. Oirc. 17 (1917), pp. 99-106, figs. S ). — ^This is a popular summary of informa- 
tion. 

Eife history of the larval forms of Adelura gahani n. sp., a braconid para- 
site of phytomyzid larv^, G. be la Baume-Pluvinel (Arch. Zool. Boopt. et 
G€n., 55 (1916), No. 3, pp. ^7-59, pi. 1, figs. 3; a’bs. in Jour. Bog. Micros. Bog., 
No. 2 (1917), pp. 216, 217). •—‘An account is given of the life history of the in- 
ternal parasite of a phytomyzid larva which mines in the leaves of Ancolias 
(Aguilegia), described as new under the name Adelura gahani. 

Description of a new hymenopteran (Anteris nepse) parasitic on the eggs 
of Hepa, 0. FEKuxkEE (Arch. Zool. Bxpt. et Qin., Notes et Rep., 55 (1916), No. 4, 
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pp. 75-80, figs. 4; in Jour. Roy. Miei'os. Soc., No. 2 (1017) ^ p. 216). — Under 
tlie name Anteris nepm a iiarasite wliich develops in the eggs of Nepa is de- 
scribed as new. 

foods— HUMA l' HUTEITIOlf. 

Tlie nutritive value of margarins and butter substitutes witb reference to 
tlieir content of the fat-soluble accessory growth substance, W. B. Halli- 
BUETON and J. 0. Dkummond (Jour. Physiol., 51 {1917), No. 4-0, pp. 235-251, 
figs. 17). — From experiments on rats the authors draw the following conclu- 
sions : 

“ The fat-soluble accessory growth substance is present in beef -fat and 
‘ oleo-oll ’ and is present in margarins prepared upon such a basis. Such 
margarins are nutritively the equivalent of butter. 

“ Coconut oil, cottonseed oil, arachis oil, and hydrogenated vegetable oils 
contain little or none of this accessory substance, hence margarins prepared 
with a basis of these fats have not an equal nutritive value to that of butter. 
Nut butters prepared from crushed nuts and vegetable fats are similarly not 
equal to butter. 

“ Bard substitutes prepared from vegetable oils are equal to lard in their 
nutritive value, both alike being destitute of the fat-soluble accessory substance.’^ 

Edible fats, in war and law, D, Wesson (Jour. Indus, and Engin. Chetn., 10 
(191S), No. 1, pp. 71-73). — A statement of the fat situation in this country, with 
comment on the oleomargarin and filled cheese laws. 

Butter as a vehicle of infection in typhoid, M. F. Boyd {Jour. Amer. Med. 
Assoc., 69 {1917), No. 24, pp. 2030-2032). — report of two outbreaks of typhoid, 
in one of which the epidemiological evidence implicating butter was considered 
conclusive, in the other merely suggestive. In neither case was the cream 
pasteurized. The author comments that attenuation and diminution of the 
numbers of typhoid bacilli in the presence of lactic acid and the salt in the 
butter prevents it from being as great a menace as infected milk. 

The distribution of milk (Roy. Soc. lLo7idon'], Food (War) Com., 1917, Nov. 
20, pp. S). — The committee recommends that due to the probability of a milk 
shortage, a priority scheme for milk distribution be adopted. Persons needing 
milk are divided into six groups, as follows : Infants from birth to 9 months, 
1 J pts. per day ; 10 to 18 months, 11 pts. per day ; 19 months to 5 years, 1 pt 
per day ; 6 to 14 years, 1 pt, per day ; all other healthy persons, i pt„ or accord- 
ing to the supply available ; and sick persons and pregnant women, according to 
medical certificate. In case of shortage they would receive prefei'ence in the 
order listed, group 6 ranking with (1) and (2). 

A study of Puget Sound oysters, Edith F. Hindman and F. J. Goodbioh 
(Amer. Food Jour., 12 {1917), No. 11, pp. 611-614). — The article includes results 
of bateriological analyses of oysters and their liquor under dilferent conditions 
of handling. 

The manufacture of meat food products, E. D. MacManus (Amer. Food 
Jour., 12 (1917), No. 10, pp. 559-56$, figs. 6). — This gives a descriiAion of the 
methods of handling the animals and the manufacture of by-products. 

The sterilization of unsound meat, W. J. Howaexh {Jour. State Med., ,25 
(1917), No. 6, pp. 161-168). — The author concludes that in England it would be 
very unwise to undertake the sterilization of unsound, condemned meat with 
the object of subsequently selling the meat to the public. 

Memorandum on the uses of maize or Indian corn, W. H. Thompson {Roy. 
Soc. I London}, Food (War) Com. Memo., 1917, Apr. 20, pp. 5). — ^Data are in- 
cluded on the composition, varieties, products, and digestibility of mate* 
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Maiiiifactiire of cora starcii, com sirup, and corn sugar, A. P. BraA.Ni 
iAm.er, Food Jow\, 12 (1917), No. 9^ pp. 511-615, Jigs. 7). — Tlie mettKxls of 
manufacture are described. 

Cottonseed products, K. H. Yakil {Jour. Boc. Chmi. Indus., S6 (1917)^ STo. 
13, pp. 685-692, figs. 10). — Tins article describes metliods of treating tlie swd, 
variations in varieties from different countries, and tiie composition and use 
of the products. 

Tlie composition and relative economy of some bread sold in WasMngfcOn, 
B. C., M. A. PozEN and M. Stakbeciceb (Amer. Jour. IHib. MeaWi, 7 {1917),. No, 
6, pp. 570-572). — It is stated that the purchasing power of the penny in Wash- 
irigton has shrunk 21.5 per cent in the case of six-cent loaves and IZ.l per cent 
ill the ease of five-cent loaves since November, 1916. On the basis of protein said 
total solids content, the foiir-cent loaf was found the most economical, followed 
by the ten, five, twelve, and six-cent loaf in the order named. 

Preservation of vegetables by fermentation and salting, L. A. Ilouiro and 
H, L. Pang {U. S. Dept. Agr., Farmers^ BuL 881 (1917), pp. 15, fig. 1 ). — The 
object of this publication is to describe and explain methods of preservation 
by fermenting and salting, to indicate the purpose for which they are specially 
applicable, and to tell how the preserved products can best be prepared for t«tble 
use. 

Preservation by fermentation may take place by packing with layers of dry 
salt (3 lbs. to 100 lbs. of vegetables) and keeping in a warm place under pres- 
sure until fermentation occurs. When fermentation stops, the container Is set 
away in a cool place and covered with paraffin or otherwise made air-tigbt. 
Cabbage, string beans, and greens may be preserved in this way. For less 
watery vegetables a brine is used containing, in each gallon of water, i pt of 
vinegar and f cup of salt. In both cases it is the formation of lactic acid from 
the sugars extracted from the vegetables that acts as the preservative. 

To salt vegetables, 25 lbs. of salt are used to 100 lbs. of vegetables, in wlikh 
proportion yeasts and molds are prevented from growing. The salt and vege- 
tables are packed in alternate layers and are under pressure for 24 hours. 
If they are not tlien covered with brine, enough brine (1 lb, salt in 2 tits, 
water) is added to cover. 

Methods for preparing for the table vegetables preserved in this way aie 
included. 

Imitation or pseudo coffees. — Many substitxites to which the war has called 
attention (Bci. Amer. Bup., 84 (1917), No. 2187, pp. S40, 341, figs. 9). — A cle-* 
scriptiOB of the plants used in place of coffee is given. 

[Food conservation and other patriotic topics], E. P, Ladd and Adha K, 
Johnson (North Dakota Bta. Bpec. BuL, 4 (1917), No. 16, pp. 395-410) .—ThiB 
number, called a Patriotic Number, makes an appeal for food conservation, 
thrift, and similar topics. 

Food production, conservation, and distribution (U. B. House Represent- 
tives, 65. Cong.j 1. Bess., Hearings Com. Agr., 1917, pp. Hearings m 

various measures relative to the production and conservation of food supplies 
are given. 

The national food policy.— The danger of restricting the consumption of 
meat (Mop. Boc. [London}, Food (War) Com., 1917, Mar. 30, pp. 1-5).— The 
report of this committee shows that in the United Kingdom cereals normally 
constitute 34 per cent of the food energy, of which 30 per cent is from wheats 
meat, Including poultry and game, furnishes 18 per cent; dairy products 15 
per cent; sugar 13 per cent; potatoes 8 per cent; and other items (fruit, 
etc.) 12 per cent. It is advised that a full supply of cereals be maintained ; 
that maize, barley, rice, and other grain be reserved for human consumption; 
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that individual consumption be reduced to the minimum required for efficiency, 
but that no special restriction be placed on meat consumption ; that the number 
of cattle, sheep, and pigs be reduced; and that the importation of cereals be 
increased and the importation of meats decreased. 

Investigation of workers^ food and sug’g'estions as to dietary, L. E. Hill 
(Min. Munitions [Gt. Health Munition Workers Com. Memo. 11 (1916)^ 

pp. 11). — Studies showed that meals served at canteens to munition workers 
have an energy value of about 1,000 calories and are well balanced as to protein, 
fat, and carbohydrate. The cost compares very favorably with similar meals 
at caf^s. Comparisons are also made with meals brought from home. In 
hotels erected for munitions workers, the deitary was found to average 3,695 
calories per man per day. 

Suggested daily dietaries with analyses and costs are appended. 

The family budgets and dietaries of 40 labouring class families in Glasgow 
in war time, Makgalet Fekguson (Proc. Roy. Soc. Edinh., 37 [1916-17'], Ho. 2, 
pp. 111-136). — Forty representative families were studied whose average in- 
come was 30s. 1 d. The caloric value of the diet averaged 3,297 calories per man 
per day, and the protein 102 gm, per man per day. Forty-eight per cent of the 
energy value was obtained from cereals, and 40 per cent from bread. The 
average cost in 1915-16 had increased 36.4 per cent above that in 1911. In 
November and December, 1915, the average value obtained for Id. was 380 
calories and in the spring of 1916 it was 305 calories. 

The food requirement in infancy (Jour. Amer. Med. A.ssoG.y 69 (1917), No. 
14, p. 1175). — This review of recent work shows that In new-born infants at 
complete rest, the metabolism does not exceed 48 calories per kilogram of body 
weight per day. Betweep two months and one year it increases to 60 calories. 
Between two and six months the muscular activity may increase the metabol- 
ism 67 to 70 per cent over the basal metabolism at rest It is suggested that 
if the infant is very quiet, 15 per cent should be added, if normally active 25 per 
cent, and if extremely active about 40 per cent. There should also be added 15 
per cent for energy lost in the excreta and 20 per cent for growth. If the food 
contains a large proportion of protein (cow’s milk) it will have to have greater 
fuel value than if human milk is fed because of the stimulating effect of the 
protein. 

These requirements refer to normal infants. 

The metabolism of arginin, W. H. Thompson (Jour. Physiol., 51 (1917), No. 
3, pp. 111-153). — ^Az-ginin carbonate given with food to dogs cause an increase 
of total creatinin in the urine of 10 per cent on a meat-free diet. With birds 
the increase was 22.6 per cent. When given hypodermically or by intravenous 
injection to dogs on a meat-free diet, the increase in creatinin in the urine was 
22.5 per cent over the normal. In rabbits the creatinin excretion was 80 per 
cent above normal. The addition of arginin to the food of bix'ds and dogs 
had no effect on the excretion of preformed creatinin. When arginin was given 
in the food for two or more periods with intervals between a decreased output 
of creatinin was found. 

Observations on the excretion of arginin show that the partition of its nitro- 
gen in the urine of dogs was on the average as follows: (a) Arginin carbonate 
given with food — total nitrogen 56.5 per cent, urea nitrogen 34.7 per cent, am- 
monia 13.7 per cent, amino-acid nitrogen 2.33 per cent, nitrogen as total cre- 
atinin 3.47 per cent; (b) arginin carbonate subcutaneously injected — total 
nitrogen 67.87 per cent, urea nitrogen 35.4 per cent, ammonia 4.05 per cent, 
amino-acid nitrogen 4.7 per cent, and nitrogen as total creatinin 4.12 per cent. 

The vitamin hypothesis in relation to alleged deficiency diseases (Jour. 
4Mef, Med* Assoc., 69 (1917), Wo. 24, pp. 2040, 2041)* — W survey of recent works 
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on so-called deficiency diseases, whicli seems to show that beri-beri and xeroph- 
thalmia are due to tlie absence of a specific unidentified factor, but that pellagra 
and scurvy are not due to such a factor. There is doubt whether scurvy is a 
distinct entity, and the theory of infection in pellagra is still a possibility. 

ANIMAL PEOBUCTION. 

The nutrition of farm animals, H. P. Armsby {Wem York: The Macmillan 
Co,, 1911, pp, XVlII-\-743, Ii5). — This work docs not claim to be another 

edition of facts in feeding, but treats as far as possible with our pre>sent scope of 
knowledge of the fundamental laws governing the nutrition of farm animals. 
The animal body is treated as a transformer of energy partly into motion 
and incidentally into a reserve material which can be utilized as human food. 
It is the latter phase which this volume presents. 

The work is divided into four parts. The first deals with materials of 
nutrition, the food compounds of plants and animals and the composition of 
ceils, tissues, and organs. Part 2 deals with the physiology of nutrition or the 
methods of transference and building in the animal organism. Part 3 treats of 
the needs of animals and the amounts of matter and energy necessary in pro- 
ducing the materials or work for which they are kept. The fourth part con- 
siders the feed supply, values, and rationing. An appendix exhibits tables of 
the maintenance, fattening, milk and work production requirements of different 
animals, and the food values of various feeding stuffs. 

The work deals with the natural laws governing the nutrition of farm animals 
rather than with the broader field of animal husbandry. It is, therefoi*e, in- 
tended for the student with some knowledge of chemistry and physics and not 
for the general farmer. 

The direct and indirect effects of X-i'ays on the thymus gland and re- 
productive organs of white rats, Evelyn E. Hewee {Jour. Physiol., 50 {1916), 
No. 7, pp. 4JS-458, fly. 1). — study w^as made of the direct effects of X-rays 
on the thymus and male and female gonads of white rats, and of the indirect 
effects of the rays on nonirradiated organs. 

Irradiation of the thymus only causes slight degeneration of the male gonads 
and delay of sexual maturity, hut no alteration in the female. Irradiation of 
the whole animal when very young with a very small dose hastens sexual 
development in the male. Irradiation causes a degeneration of the testes. The 
more immature the testes and sperm cells the more easily they are affected by 
X-rays. Irradiation of the male and female gonads has a marked indirect effect 
on other organs, especially on the thymus. Primordial and young ova are more 
resistant to the action of X-rays than older follicles. The corpora lutea become 
abnormally vascular, but appear otherwise unchanged. Hypertrophy of the 
interstitial gland is constant, and persists even after apparent regeneration of 
the ovary. 

A list of 19 references is included. 

The numerical results of diverse systems of breeding, with respect to two 
pairs of characters, linked or independent, with special relation to the 
effects of linkage, H, S. Jennings {Genetics, 2 {1917), No. 2, pp. .97-iJ^).— In 
this continuation of the study of methods of measuring results of systems 
of breeding (E. S. B., 34, p. 764), the author gives formulas for finding in later 
generations the results of continued breeding by a given system when two 
pairs of characters, linked or independent, are considered. The systems of 
breeding considered are (1) random mating, (2) selection with respect to a 
given single character, (3) assortative mating with respect to a single character, 
and (4) self-fertilization. In each system two cases are dealt with, that in 
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wliicli linkage is the same in both sets of gametes, and that in which linkage 
is complete in one set. 

In each system general formulas are derived for transforming generation n 
into generation n+1. In several systems special formulas are given for finding 
directly in any later generation n the proportions of the population, when one 
begins with parents that are a cross between ABAB and adah, or between 
AhAb and aBaB. With regard to selection and assortative mating with respect 
to a single character, formulas are given for the effect on the single pairs taken 
separately ; thus, for the effect of selection or assortative mating with respect to 
one character on the distribution of another character linked with that one. 
The formulas are collected for convenience in 31 tables in the appendix. 

Some breeding properties of the generalized Mendelian population, E. N, 
W^ENTWORTH and B. L. Remick (Genetics, 1 (1916), No. 6, pp. B08-$16). — Some 
properties of mating a generalized Mendelian jlopulation r Aa-¥t aa are 

considered in this paper, random mating (two types of assortative mating and 
mating of dominants alone) being considered. Formulas are presented which 
will give the expected proportions of AA, Aa, and aa In any generation result- 
ing from the practice of such matings. 

Studies on inbreeding. — VIII, A single numerical measure of the total 
amount of inbreeding, R. Pease (Amer. Nat., 51 (1911), No. 610, pp. 636-6S9, 
jfig. 1). — The author describes a single numerical constant which has been de- 
vised to supplement or replace the inbreeding curve (E. S. R., 3S, p. 65) as a 
designation of the total inbreeding exhibited in a particular individual. By the 
method it is seen that American Jersey cattle, as Judged by random samples 
of the general population, are about 28 to 80 per cent as closely inbred as the 
maximum possible amount, taking account of the first eight ancestral genera- 
tions as a whole. 

Tricolor inheritance. — The Basset hound, H. L. Ibsen (Genetics, 1 (1916), 
No. 4, pp. S61-m, figs. ^).— This part of this series (E. S. B., 35, p. 770) dis- 
cusses the probable genetic factors involved in the production of the coat color 
in Basset hounds, the relation of these factors to each other, and test matings 
which could be made to determine how closely the factors and relationships 
proposed fit the actual cases. 

Basset hounds are of two kinds, (1) tricolors, and (2) tan-and-whites. 
Black-and-whites do not occur in the breed. Tricolors are described as “ black, 
white, and tan, the head, shoulders, and quarters a rich tan, and black 
patches on the back.” Tan-and-whites have tan heads and ** tan is often found 
on the back.” 

The factors involved in color inheritance in Basset hounds are (1) B, the 
factor for black, always present in Bassets; (2) E, the extension factor which 
extends the black (or chocolate) and may be present or absent; (3) T, the 
factor for uniform pigmentation (animals without T are either black-and-tan, 
liver-jind-tan, or red (tan) and lemon; T is always absent in Bassets) ; and 
(4) R, the factor which inhibits the formation of black (or chocolate) pig- 
ment in the coat (it is questionable whether this factor is ever present in 
Bassets). Tricolors may be of the formula BBEEttrr or BBEettrr. Ee tri- 
colors mated together get some ee offspring which are tan-and-whites and which 
should breed true. These may have tan spots on the back. In this case, 
when T is absent, the tan on the head should be of a lighter shade than the 
tan on the back. If B is present in Bassets then BBEE (or Ee) UBr tan-and- 
whites (with tan "on the back) bred together should get some tricolor off- 
spring. This can not be determined from available data. 

Tricolor inheritance. — ^XII, Tortoise-shell cats, H. L. Ibsen (GemticSr"'!:^^ 
(1916), No. 4, pp. 311-486) .—The author reviews the work of others and offers 
44078^—18 ^6 
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an explanation of tlie inlieritance of tortoise-sliell coat color or black-and- 
orange spotting in cats. This is followed by a general comparison of tricolor 
in guinea pigs, Basset hounds, and cats. 

[Miscellaneous experiments in animal husbandry] {Pennsylvania Sta>, But 
147 (1917), pp, S-U, figs. 6 ). — A number of short articles are included. 

Swim fattening expemnent . — This was made to test the value of nitroge- 
nous supplements to corn and different methods of preparing com in pig 
feeding. Thirty-five pigs, weighing about 110 lbs. each, were divided into 
five lots of seven pigs each and fed from November 10, 1916, to February 2, 
1917. Lot 1 on shelled corn and tankage (10:1) made an average daily gain 
per head of 0.93 lb., at a cost of 8.45 cts, per pound of gain; lot 2 on corn 
meal and tankage (10:1) gained 1.19 lbs., at a cost of 8.66 cts. per pound; 
lot 3 on corn meal and linseed meal (7:1) gained 0.51 lbs., at a cost of 
15.1 cts. per pound; lot 4 on corn meal and chopped alfalfa hay (4:1) gained 
0.31 lb., at a cost of 20.17 cts. per pound; and lot 5 on ear corn ad libitum 
and 4 lbs. of tankage per 1,000 lbs. of live weight daily gained 0.99 lb., at 
a cost of 7.83 cts. per pound. 

Brood sotos . — Four lots of four brood sows each were maintained during the 
gestation period (114 days) on the following rations: Lot 1 on alfalfa hay at 
an average cost of $5.69 each ; lot 2 on alfalfa hay ad libitum and 1 lb, of 
shelled corn daily per 100 lbs. live weight at a cost of $10.46 *, lot 3 on a mixture 
of shelled corn and tankage (10:1) fed at the rate of 2 lbs. per 100 lbs. live 
weight at a cost of $7.22; and lot 4 equal parts of corn meal, ground oats, 
and wheat middlings fed at the rate of 2 lbs. daily per 100 lbs. live weight at a 
cost of $25.23. All lots gained in weight except lot 1. The pigs farrowed in 
lot 4 were not so uniform and vigorous as those in the other lots. 

A cross-dreeding experiment with sheep . — The plan is noted. 

Maintenance of breeding flocks of mutton and tvool sheep . — Further notes 
are given on the progress of this work, begun in December, 1911. The only 
change made during the year was in the rations fed the ewes during the winter. 
The general conclusion from the season’s feeding was that the lambs produced 
on the various rations were very similar and that the cost of alfalfa hay was 
greater than mixed hay. Comparisons are drawn between the Shropshire and 
the Delaine Merino ew^es as shown by the 5§ years of investigation. 

The maintenance of a heef breeding herd . — ^Previously noted in detail from 
Bulletin 138 (E. S. B., 35, p. 168). 

Bteer feeding experiments . — During the year 72 head of steers were fed under 
two lines of investigation. In the first, five lots of 12 steers each were used to 
test the feeding value of rations for medium weight cattle under Pennsylvania 
conditions. The results indicated a marked advantage in using silage as a 
roughage for feeding cattle. The steers receiving no corn except that in silage 
made an average daily gain per head of 2.08 lbs. during 140 days. The shrink- 
age with the silage-fed cattle was a little greater, while those receiving a* heavy 
silage ration with a small amount of corn stover had the least shrinkage. 
Those on a heavy silage ration sold for a higher price and gave the greatest 
profit. 

In a comparison of broken ear corn or shelled corn with corn-and-cob meal or 
corn meal with two lots of 6 steers each, the former had a larger amount of pork 
to its credit, but the latter produced heavier daily gains, a better finish, sold 
for a higher price, and made the greater profit. 

Studies in the making of corn stover silage . — It was found that corn, stover 
can be cut successfully in an ordinary silage cutter. In corn stover silage mak- 
ing, twice the amount of water by weight should be added. Chemical and bac- 
teriological tests showed the same fermentations as in ordinary corn silage. Max- 
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imiHB temperature readings for over two months were 69® F., as high as in ordi- 
nary corn silage in some instances. While no feeding tests were made, the cattle 
ate the stover silage with relish and consumed more of it than dry fodder and 
with less waste and labor than with dry stover. 

[Work in animal husbandry at the JTebraska Station] (Nehraslca Sta. Rpt, 
1916, pp. VII-XI). — Work of the station in sheep and cattle feeding is re- 
ported. 

Sheep feeding . — In December, 1915, 300 Wyoming lambs were entered in a 
75-day experiment to determine the amount of corn to be fed with alfalfa, the 
supplementary feeds best to use with corn, and feeding in the open v. feeding in 
sheds. The best results were obtained from feeding 0.86 lb. of corn daily with 
alfalfa. With corn silage added to the corn-alfalfa hay ration the animals 
showed more finish and made gains at an average cost of 4.95 cts. per pound, as 
compared with 4.9 cts. on the corn and alfalfa ration, 5.43 cts. for corn, oil 
meal, and alfalfa hay, 5,15 cts. for corn, cottonseed meal, and alfalfa hay, and 
5.18 cts. for corn, cold pressed cottonseed cake, and alfalfa hay. 

The addition of the supplementary feeds (oil meal, cottonseed meal, and 
cold pressed cottonseed cake) to the ration increased the gains sufficiently so 
that the profits per head were larger with their use. The lambs fed in the 
open consumed more feed, made greater gains, and returned a larger profit 
than those fed in sheds. 

In August, 1916, Oregon lambs were divided into eight groups of 40 each 
to determine the relative gains and cost made in the dry lot, pasture, and on 
corn in the field. The results again showed the cheapest gains on pasture, 
3.55 cts. per pound. In the dry lot the lambs on a heavy corn ration made an 
average profit per head of $1,65 and on a medium ration $1.34; on pasture a 
profit of $1.77 ; and where used to feed down corn in the field a profit of $2.46. 
Clipping the lambs increased the gains but reduced the selling price to a point 
making the practice unprofitable. 

Cattle feeding . — ^An experiment was made with six lots of cattle comparing 
corn and alfalfa hay with corn, alfalfa hay, and silage, and with corn, alfalfa 
hay, and supplementary protein feeds. The average net profits per steer, including 
pork produced, were as follows: Ground corn and alfalfa hay, $11.18; shelled 
corn, alfalfa hay, and silage, $13.71; shelled corn and alfalfa hay, $14.22; 
shelled corn and cottonseed meal the last six weeks, $15.16 ; shelled corn, alfalfa 
hay, silage the first four weeks, and Tarkio molasses the last 14 weeks, $15.47 ; 
and shelled corn, alfalfa hay, and cottonseed meal, $16.79. 

Wintering two-year-old steers preparatory to finishing on grass the fol- 
lowing summer, R. E. Hunt (Virginia Sta. Bui. 215 (1917), pp. S’-IB, figs. 5).-— 
The usual method of wintering steers in Virginia is on dry roughage and grain. 
The experiments reported covered three winters and compared the feeds com- 
monly used with corn silage and combinations especially. 

As concentrated feeds with silage, cottonseed meal and corn meal were used, 
and us roughage, mixed hay, wheat straw, and corn stover were used. Five 
lots of five steers each were employed and the rations varied for each year’s 
work. The experiments were carried out in the open with sheds for shelter. 
The seasonal differences are noted and the gains and losses in weight displayed 
by graphs. From the three year’s work the following conclusions are drawn: 

In buying two-year-old cattle in the fall for fattening they were carried 
through the winter on a maintenance ration and made their gains on grass 
during the following summer. When the steers were wintered on silage they 
made more rapid gains on grass in the spring with practically no loss in weight 
in making the change, while steers wintered to gain fiesh lost weight while 
becoming used to the watery and immature grass of early spring. Steers in 
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thin condition miicle rapid gains at first when turned on grass. Steers feci 40 
lbs. of silage daily made the greatest gains at the lowest cost, while those fed 
corn stover and corn meal made the least gains at the greatest cost. The 
animals fed 45 lbs. of silage made smaller gains than those fed only 40 lbs. 
Replacing 10 lbs. of silage in the ration -with 1 lb. of cottonseed meal gave as 
good results during the winter, but the steers did not do so well when they went 
to grass. Thirty-five lbs. of silage with 1 lb. of cottonseed meal was more satis- 
factory. Mixed hay was a better additional roughage with sliage than either 
straw or stover. 

Tlie following suggestions are made : Winter 1,000-lb. steers to maintain equal 
weights until spring ; winter 1,100-lb. steers to lose about 25 lbs. during the win- 
ter; and w^inter 1,200-lb. steers to lose about 50 lbs. by spring. 

Preparation of corn for fattening two-year-old steers, H. 0. Allison (Mis- 
sown Sta. Bnl JlfO (1917), pp. S5, figs. 11).— The investigations reported were 
made to deterraine the most effective form in which corn can he fed to 2-year-olcl 
steers. The trials were made with 90 head of 2-year-oM steers, 30 head of cattle 
in 5 lots of 6 each being used each season throughout a period of three years. 

To rations made up of a nitrogenous concentrate, corn silage, and legume 
hay, there wms added for lot 1 broken ear corn, lot 2 shelled corn, lot 3 crushed 
corn and cob, lot 4 corn-and-cob meal, and lot 5 ground corn. The nitro- 
genous concentrate consisted of cottonseed meal or cake and the legume hay 
of alfalfa for the first and third periods and clover for the second. As nearly 
as possible the proportion of corn to the nitrogenous concentrates was kept at 6 
lbs. of the former (shelled basis) to 1 lb. of the latter. Pigs weighing from 
160 to 125 lbs. followed the cattle to utilize the feed which would otherwise 
have been wasted, there being 4 pigs in lots 1 and 2, 3 in lot 3, and 2 in lots 4 
and 5. The data in detail are given in a number of tables. The average results 
of three trials are shown as follows : 


Results of fattening steers with corn in different forms. 



Lot 1. 

Lot 2. 

■Lot 3. 

Lot 4. 

Lot 5 

Average daily ration per steer: 







Corn 


17.43 

17. 7S 

17.24 

17. 10 

18.33 

Xitrogeiioiis concentrate 


1 2.78 

2.or> 

2.75 

2.71 

3.06 

Cora silage 


! 17.58 

17.75 

16.00 

16. ()l 

18.22 

Legume nay 


1 2.40 

2. 60 

2.53 

2. :58 

3.08 

Average d'aily gain per steer do. 

Gain made oy cattle and pigs per bushel of corn 

i 2. 52 

t 

1 2.71 

2.60 

2. 61 

3.08 

fed 

Ibs.J 

10.53 

10.18 

9.67 

9. 10 

9.87 

Percentage of gain per bushel of corn fed made by 






pigs 

lbs.. 

21.03 

16.02 

10.03 

4.08 

4.66 

Dry matter fed per 100 lbs. gam made by cattle i 






and pigs 

lbs.. 

762. 

842.31 

877.78 

936. 42 

873.38 

Cost per 100 ibs. gain (porh credited), - 


$9.21 

$9.63 

$10.03 i 

$11.24 

$10. 2,5 

Shimkage per head in shipping 


32. OS 

34.66 

27.26 

31. 15 

36. 06 

Net profit per steer 


$4.00 

$2. S5 

$0. 05 

1 $1, 17 

$2,42 


1 Loss. 


Lot 5 (ground corn) brought the highest price per pound, while lot 4 (corn- 
and-cob meal) came second, and lot 2 (shelled corn) third. The higher price, 
however, was not enough to offset the reduced gain in weight per unit of feed 
and the expense of preparing the corn. 

' Corn silage with, and without shelled corn in rations for fattening steers, 
H. 0. Allison (Missouri Sta. Bui . 150 ( 1917 ) ^ pp. 24, figs. 7 ). — Some of the 
results obtained from two years’ experiments in fattening steers by the use of 
corn' silage as a maximum and shelled 'corn and protein concentrates as a 




nm 


AKIMAL PKOBUCTIOF. 


27S 


niiniiiiiim ration are reported. The first trial, made from December, 1915, to 
May, 1916, covered 133 days, the second, from December, 1916, to May, 1917, 
covered 130 clays. The feeders were of good grade bought on the Kansas Oity 
market,. and after fattening were sold on the Chicago market. The lots in the 
first trial consisted of 6 steers each, those in the second trial of 8 each. Tiie 
feeding gains and profits are shown in the following table: 

Results of fattening steed's on com silage with and without shelled corn. 



First trial. 

Second trial. 

Lot 1. 

Lot 2. 

Lot 3. 

Lot 4. 

Loli o« 

Lot 1, 

Lot 2. 

Lot 3. 

Lot 4. 

Lot 5. 

Averaije daily ration per steer: 












15. GO 

15.24 



15. 27 

16.71 

17.11 



10. 92 


2.60 


5.05 



2, 78 


4. 35 





2.64 


5.05 



i S5 


4.35 


Corn silage do. 

17.47 

16.47 

36.22 

37.62 

1^26 

29. 74 

30. 08 

47.97 

49.41 

25.93 

Alfalfa hay do. 

3.69 

2.27 

3.00 

4.03 

3.90 

3.25 

3.78 

5.69 

6. 82 

3.94 

Average daily gain per steer, 











pounds 

2.72 

2.45 

1.97 

2.38 

2.20 

3.03 

3.26 

2. 4J) 

2.40 

2.04 

Gain made by hogs per steer, 











pounds 

3S.G0 

51.10 

1 6.40 

3. 10 

36. 33 

84. 95 

100. 58 

1.78 

5,16 

66.50 

Ck)st of feed per steer 

$40.85 

$38.63 

$26.07 

$27. 44 

$33. 88 

moi 

$88. 25 

$44. 79 

$45.71 

$77.12 

Cost per 100 lbs. gain made by 





1 






cattle (gain by hogs $S per 





1 






100 lbs.). . 

§10. 42 

110. 58 

§10. 15 

$8. 57 

510. SS 

‘$19.01 

$17. 55 

$14. 28 

114. 06 

$19. 68 

Dressed beef per cent. . 

03.53 

64. 19 

62.38 

61.33 

62.58 

1 60.60 

61.10 

■ 59.30 

58.40 

60.50 

Shrinkage per head in ship- 






1 i 





ping lbs.. 

4S.89 

39. 44 

43.11 

39.71 

^ 30.00 

i 55.70 

40. 41 

71. 25 

56.58 

44.70 

ISet profit per steer 

16.77 

§9.32 

§9.87 

$14.56 

$10.53 

1 $0.01 

$10.07 

$11.59 

$15.62 

$0.52 


‘ Loss. 


The results obtained in the above trials were based on the following prices: 
First trial, feeders |7,64 per 100 lbs., corn 70 cts. per bushel, corn silage $4.50 
per ton, cottonseed meal and linseed oil meal $37 per ton, and alfalfa hay $14 
per ton; second trial, feeders $8.45 per 100 lbs., corn $1.50 per bushel, corn 
silage $8.50 per ton, cottonseed meal and linseed oil meal $45 per ton, and 
alfalfa hay $15 per ton. 

The records for lots 3 and 4 (without shelled corn) indicate the possibility 
of fattening from three to four steers per acre with corn fed as silage. While 
the average daily gain was not so large as when shelled corn was added to 
this ration it was satisfactory. The value of protein concentrates was shown 
by the record for lot 4, which produced gains at the lowest cost. Lot 3, with 
cottonseed meal in the ration, came second. The linseed meal ration, as com- 
pared with the cottonseed meal rations, showed a greater net profit per steer, 
and the gain made by hogs following the cattle was also greater. The results 
indicate that the difference in the market price of the cattle was not siiflicient 
to justify the feeding of shelled corn in the first trial, but in the second it was 
Justified with corn at $1 per bushel and silage at $6 per ton, but not with $1.50 
corn and $8.50 silage. 

The results of the two trials indicate that it is ordinarily advisable to add 
a high protein concentrate to a ration of shelled corn, corn silage, and alfalfa 
hay for fattening cattle. 

Kentucky's opportunities as a sheep State, L. B. BIann (KentucJcy 8ta, 
Circ. 18 (1917) f pp. 107-116, fig. 1). — ^Attention is called to the promising out- 
look In sheep husbandry brought about by the great decrea^se in fiocks all 
over the world. In Kentucky during the past year there was a decrease of 
77,000 head, and since 1913, a decrease of 165,000 head, or 12| per cent of the 
total. 
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The leading factors favorable to sheep raising in the State are pointed out. 
The principal drawback is the danger from sheep-killing dogs. 

Supplements to corn for fattening swine, W. L. Eobison (Mo. Bui Ohio 
Bta-., 2 (1917) t No. 10, pp. 317-S22, figs. 5). — ^While corn growing and pork 
production are closely related industries, attention is called to the fact that, 
for the best returns in feeding, corn must be supplemented with feeds that 
make up its deficiencies; namely, protein and mineral matter. Experiments , 
are reported in which the siipipleinents to corn used were skim milk, tankage, 
linseed meal, and soy beans. 

In an experiment lasting TO days with three lots of pigs averaging about 60 
lbs. each the following gains are reported : With corn and tankage, 9 : 1, the 
average daily gains per head were 0.83 lb, and the profit above the cost of 
feed $4.34; with corn and skim milk, 1:1, a daily gain of 1,16 lbs. and a 
profit of $14,28 ; and with corn and skim milk, 1 : 3, a daily gain of 1.01^4 lbs. 
with a profit of $10.23. 

In another experiment lasting 105 days with Tfi-lb. pigs, the lot fed corn 
alone made an average daily gain per head of 0.881 lb. with a profit of $3.36; 
the lot fed corn and tankage, 9 : 1, an average daily gain of 1.709 lbs. with a 
profit of $28.31 ; w^hile the third lot fed corn and skim milk, 1 : 1, averaged 
1.635 lbs. daily with a profit of $26.99. 

In a third experiment lasting 105 days with 43-lb. pigs the lot fed corn alone 
made an average daily gain of 0.35 lb. and lost $10.21; those on corn and 
tankage, 9 : 1, a gain of 0.899 lb. daily and a profit of $12.38 ; those on corn and 
skim milk, 1 : 1, a gain of 0.956 lb. daily and a profit of $14.50 ; and those on 
corn and skim milk, 1 : 3, a gain of 1.328 lbs. daily and a profit of $22.07. 

Based on two pigs in each lot, the dressing percentages with the lot receiv- 
ing tankage were such as to make them worth 2 per cent more than the 
corn-alone lot, and those with skim milk in the ration 3.7 per cent more. 

In an experiment with 145-lb. pigs fed for 84 days the following results 
Twere noted : With corn alone the pigs made an average daily gain of 1.47 lbs, 
per head and a profit of $10.62 ; with corn and tankage, 9:1, an average daily 
gain of 2 lbs. and a profit of $22.72 ; with corn and linseed meal, 5 : 1, an 
average daily gain of 1,85 lbs. and a profit of $19.04; and with corn and 
ground soy beans, 5:1, an average daily gain of 1.62 lbs. and a profit of $15.60. 

The above results were obtained with the feeds valued as follows: Corn, 
$1.68 per bushel ; tankage, $80 per ton ; skim milk, $10 per ton ; soy beans and 
linseed meal, $65 per ton ; and hogs, $15 per 100 lbs. 

It is pointed out that in selecting supplements to feed with corn the prices 
of the materials should have due consideration; also other factors ^suc^^ ns 
the age of the pigs. Skim milk, for example, gives higher returns with young 
pigs than with older ones. 

The disposal of city garbage by feeding to hogs, F. G. Ashbbook and J. B. 
Bebout (U, S. Dept. Agr., Office Sec. Circ. 80 {1917), pp. 8, pi 1). — Tlie Depart- 
ment Is making a study of the handling of garbage, with the object of reducing 
the cost of handling and utilizing a waste product as a productive material. 
From the statistics of 17 cities it was found that in seven feeding their garbage 
to hogs the annual cost per capita was 11.6 cts., while in 10 disposing of it by 
other methods the cost was 33.7 cts. 

The equipment for a garbage-feeding plant for hogs is shown and described. 
The collection and handling of garbage, the feeding and breeding of hogs using 
garbage, and the character of the meat are discussed. 

The horse: His breeding, care, and treatment in health and disease, H. O. 
Meboth {Chicago: A. C. McClurg Co., 1917, pp. XIT+BSl, pis. id).— A prac- 
tical treatise on the breeding, care, and training of the horse, and a descrip- 
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tion of types and breeds. Disease and injuries are treated In part 2. A bib- 
liography is appended. 

Selection of breeding* draft horses, C. N. Aenett {Mmitana Sta. Circ, ^ 69 
(1917), pp. 17-32, figs. 16). — This circular treats in a general way of the judg- 
ing and selection of draft breeding stock. 

Distribution of public service stallions in Wisconsin in 1917, A. S. Alex- 
Ai^DEE (Wisconsin Sta. Bui. 283 (1917), pp. 64, figs. 4). — The total number of 
pure-bred sires has fallen from 1,814 in 1916 to 1,723 in 1917, while stallions of 
all kinds have fallen from a total of 3,062 in 1916 to 2,804 in 1917. However, 
the percentage of pure-bred stallions has increased from 59.2 in 1916 to 61.5 
in 1917. It is estimated that there were 715,000 horses in Wisconsin January 1, 
1917, with an average value of $120 each. 

A directory is given of the owners of public service stallions and jacks in the 
State. 

The feminization of male birds, H. D, Goodale (Jour. Amer. Assoc. Instr. and 
Invest. Poultry Bush., 8 (1917), No. 9, pp. 68, 69, 70). — An account of the suc- 
cessful feminization of four cockerels by completely castrating and then im- 
planting fresh ovarian tissue from related females. 

In the four cases it ’was noted that (1) the birds had the plumage of the 
hen throughout, (2) the comb and wattles grew much more than those of the 
capon and reached a size approximately that of the hen, (3) the spurs de- 
veloped apparently nearly as much as in the normal male of corresponding 
age, but as none of the living birds were sufficiently old no statement relative 
to their continued growth with advancing years could be made, (4) the gen- 
eral build of the birds was more like that of the cock than that of the hen, in 
that they were rather coarse and rangey, hut not more so than some individual 
hens, and (5) one of the birds was quite masculine and two were practically 
neutral in behavior. The fourth died before maturity. 

The condition of implanted tissue has been ascertained in two instances. 
It was found that several pieces of the implanted tissues had been attached 
at various places. In some the blood supply was well developed and some evi- 
dence of increase in the size of the ova ’was noted, the largest reaching a size 
of 3 mm. There has been no evidence, however, that the ova had exceeded this 
size. 

Sex-linked inheritance of [spangling in poultry], E. H. Euckise (Jour. 
Amcr. Assoc. Instr. and Invest. Poultry Hush., 3 (1916), No. 1, pp. 6, 7). — Re- 
sults are given of experiments which indicate that the factor of spangling in the 
Silver Spangled Hamburg is sex-linked. However, the inheritance may be 
modified by the presence of disturbing factors. 

In the experiments the initial crosses were made reciprocally between the 
Silver Spangled Hamburg and the Brown Leghorn. The males derived from 
reciprocal crossings were practically alike, having spangled bodies with black 
tails, with the exception of four males which were entirely black. These black 
cocks later gave the same breeding results as their spangled brothers. The 
daughters of the reciprocal crosses were strikingly different. Those from Brown 
Leghorn 8 X Silver Spangled Hamburg $ were black with various degrees of 
brown stippling on the wings, while those from Silver Spangled Hamburg $ X 
Brown Leghorn $ had peculiar grayish feathers, showing crescentic penciling 
with black and very distinct black spangles at the tip. The daughters then 
inherited the spangling from the sire’s side only. In the Fa generation all 
crosses followed the sex-linked mode of inheritance. 

These results are in accordance with the hypothesis that in poultry the male 
is homozygous for sex and the female heterozygous, and that the factors for 
certain characteristics are linked with the factors for sex. 
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Tlie correlation iDetween body pigmentation and egg production in tbe do- 
mestic fowl, J. A. Ha-Rbis, a. P. Blakeslee, and D. B. Waenee (Genetics, B 
(I$17), No, 1, pp. S6-77, figs. 16} . — Tbe authors, in consultation with W. F. 
Kirkpatrick, have made a minute analysis by means of biometric formulas of 
data noted (E. S. E., 33, p. 1T2) on the relationship between body pigmenta- 
tion and egg production, 

The pigment lueasurements w^ere restricted to the percentage of yellow oc- 
ciiiTing in the ear lobe of White Leghorns as determined by the color top. The 
White Leghorns studied were 309 birds entered in the 1913-14 and 375 birds 
in the 1914-15 International Egg-laying Contest held at Storrs, Conn. The egg 
records cover a period of one year, November to October, inclusive, of the pullet 
j^ear. Pigmentation determinations were made in October. 

Series of constants for mean fecundity and for variation and correlation in 
fecundity in the "White Leghorn are given. The coefllcient of correlation be- 
tween October ear-lobe color and the egg production of the year was found to 
be —0.55. The results for the two years were in close agreement. On the aver- 
age birds dilfering hy 5 per cent in the amount of -yellow in the ear lobe dilfered 
by about 7 eggs in their annual production. For esrample, birds showing only 
from 10 to 20 per cent of yellow in their ear lobes in October had laid on an 
average about 185 eggs, whereas birds having from 55 to 65 per cent of yellow 
had laid an average of about ISO eggs during the year. 

The correlation coefficients between October pigmentation and the egg pro- 
duction of each mouth of the year were negative, and almost without exception 
these coefficients were signijBcant in comparison with their probable errors. 
Beginning with a correlation of about — 0.15 in November, the intensity of the 
relationship increased numerically to about —0.25 in December, after which it 
fell to practically zero in March and April, and then increased in (negative) 
intensity rapidly to about —0.75 in October. 

The hypothesis that the growth of the egg abstracts certain substances (in 
the present case^ yellow pigment) from the body tissue, or precludes its being 
deposited there, would at once account for the generally higher correlation be- 
tween measures made at more closely associated periods of time. If this view 
he the correct one, egg production must be regarded as the (relatively) inde- 
pendent variables and intensity of pigmentation as the dependent variable. Egg 
production would then be looked upon as the chief proximate cause of the ob- 
served intensity of pigmentation. 

One phase of the distribution of egg production in single comb White 
Leghorns, L. E. Oaed (Jour. Amer, Assoc, Ifistr. and Invest. Poultry Iliisb., 
5 (1917), No. 5, pp, 39, 1/0).— The trap nest records of 106 White Leghorn hens 
at the Connecticut Storrs Station are discussed in their bearing upon the value 
of first year egg records as a basis for selection for high egg production (B. S. 
K., 82, p. 73). During the first year (November i to October 31) these hens 
averaged 147 eggs each, the highest record being 255 and the lowest 60 eggs. 
For the second year the average egg production was 83 per bird, the higiiest 
being 162 and the lowest 1 egg. The high producers during the first year con- 
tinued to be the high producers during the second year. 

Chicken reariug at Morden Hall, 1914’“15 (Jour, Bd, Agr, ILondonl, 
(191B), No. 6, pp, 563-576) .—Some practical demonstrations in rearing chickens 
by simple and inexpensive methods are reported. The trials covered several 
years' experience in the production of about 3,000 chickens each season. 

During three years the eggs were bought from different sources and the 
average of hatching in incubators was only 41 per cent. The following year 
the eggs were produced at home but with no lessening of the percentage lost 
in incubation. This was contrary to general experience and attributed to ells- 
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ease in the breeding stock. When such large numbers ot eggs are incubated, it 
is probably more economical to use a composite incubator and a form of brooder 
more easily inspected and requiring less attention than a number of small ones. 
The personal factor in chicken raising is emphasiml. 

In 1913-14, 1,063 birds were fattened, gaining 1.23 lbs. each at a cost in 
energy value per pound of 8,650 calories. In 1914-15, 1,171 birds gained 0.94 
lb. each at a cost of 6,750 calories. 

The fattening proved profitable in both yeai’s, but attention is called to the 
fact that it requires skill, and a small holder must decide for himself whether 
to fatten chickens or sell off the runs. 

BAIEY FAEKIFG— BAIEYOTG* 

Economy of production by dairy cows. — A comparison of large and small 
cows in milk yield, R. I- Geady {Mo. Bui. Ohio Sta., $ (1917), No. 10, pp. 0S4- 
SS8 ). — Rata here reported were collected by the station from dairymen in 
various parts of the State. .These dairymen kept accurate records of the 
amounts of- feeds supplied and of the milk produced by each animal. For the 
sake of accuracy, only the months November to April, inclusive, when the cow.s 
were not on pasture, were considered. 

It was found that there was a steady and considerable increase in the amount 
of feed consumed for each pound of milk, solids, and fat produced from mouth 
to month as the lactation period advanced. Approximately three times as much 
feed per unit of product was required in the tenth month as in the first. 

Comparing Holsteins and Jerseys, it was noted that when feed alone was 
considered the Holsteins produced milk more economically throughout the en- 
tire lactation period. The Jerseys had a slight advantage in economy of pro- 
ducing solids and a decided advantage in economy of producing fat. On the 
basis of digestible nutrients consumed, if the Jerseys were considered 100 per 
cent efBcient in producing milk, solids, and fat, the Holsteins were 116.5 per 
cent efficient in producing milk, 93.4 per cent efficient in producing solids, and 
74.5 per cent efficient in producing fat. When the amount of nutrients required 
for maintenance was deducted from the total amount consumed the Holsteins 
made a better showing. On this basis, if the Jerseys were considered 100 per 
cent efficient, the Holsteins were 139.5 per cent efficient in producing milk, 112.1 
per cent efficient in producing solids, and 89.2 per cent efficient in producing fat 
When production and feed consumption per 1,000 lbs. live weight of the animal 
w’'ere considered, it was found that the Jerseys consumed 19.6 per cent more 
dry matter and 18.2 per cent more digestible nutrients and produced 1.2 per 
cent more milk, 25,6 per cent more solids, and 59.3 per cent more fat than the 
Holsteins. 

The effect of open-shed housing as compared with the closed stable for 
milk cows (Pennsplvmiia 8ta. Bui. i//7 (1917), pp. iJ-i7).-~Noted from another 
source (B. 8. R., 35, p. 571). 

Silage alone compared with silage and mixed hay as roughage for. dairy 
cows {Fennsylvania Sta. Bui lift (1917), p. 15 ) .—Continuing earlier work 
(E. S. R, 35, p. 571), cows were fed 1 lb. of grain per 3 lbs. of milk and all the 
roughage they would consume. During the first year the milk yield decreased 
0.14 lb. during the feeding period of 11 weeks when hay and silage were fed, 
and 1.64 lbs. when silage alone was fed. In this test 45 lbs. silage per head 
was fed twice daily to both lots and one lot received 5 lbs. hay in addition. 
When hay was fed in addition to silage, the cows consumed practically the same 
amount of silage as those fed silage only. 
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During tlie second test silage was fed to one lot three times a day. The other 
lot received silage twice and hay once a day. The lot receiving silage alone 
consumed an average of 52 lbs. of silage per head per day, while the lot re- 
ceiving on an average 6 lbs. of mixed liay consumed 30 lbs. of silage. During 
the second year the yield of cows fed hay and silage decreased 1.94 lbs. per 
cow during the feeding period of 11 weeks. The decrease for cows fed silage 
only was 3.3 lbs. per cow. 

Care and management of the dairy herd, R. S. Hulce and W. B. Nevens 
(Illinois Sta. Circ. 204 (^917), pp. S-29, figs, 13), — General directions are given 
for the care and management of dairy cows, including notes on the age to breed 
heifers, care of the herd bull, common diseases of dairy cattle, and the keeping 
of herd records. 

Cow testing associations (Nehraska Sta, Rpt. 1916, pp. XI, XU). — Brief 
mention is made of the work of the four cow testing associations in the State, 
each of which includes about 25 herds. 

In the Gage County association 40 cows were found unprofitable and sold dur- 
ing the first year. Tabulated data show that the 10 best cows in this associa- 
tion made a total profit of $1,032.88, and the 10 least profitable cows a profit 
of $57.82 during the year. The 15 best cows in the association had an average 
annual production of 8,555.5 lbs. of milk and 365.4 lbs. of milk fat as compared 
with 3,105.6 lbs. of milk and 129.1 lbs. of fat for the 15 poorest cows. 

The average butter production of 800 cows in another association was in- 
creased 50 lbs. i)er cow in three year.s. 

Progress report on the production and distribution of milk, B. Meab {Cali- 
fomia Sta. Girc. 175 (1917), pp. 16 ). — preliminary report of studies of the 
economics of production and distribution of milk for the supply of the San 
Francisco Bay cities. Information given in 36 out of about 100 replies to 
questionnaires sent to producers in different parts of the State is summarisied. 

The average yearly production per cow for these 3G dairies is 759 gal. of 
milk and 223 lbs. of milk fat, as against an average of 500 gal. of milk and 150 
lbs. of milk fat for the State. It is noted that the average cost of producing 
milk increased from 16.4 cts. per gallon in 1916 to 22.7 cts. in July, 1917, while 
tlie price received by producers during the same period advanced from 16.4 
to 19 cts. per gallon. Among the causes of increased cost of production it tvas 
found that the wholesale price of feeds ordinarily used, by dairymen increased 
38.2 per cent during the above period. 

Information is also given regarding cost of distribution, as obtained from 
10 distributors in Oakland and Berkeley. The cost of distributing milk by 
these dealers was 16.53 cts. per gallon, of which 3.78 cts. was due to bad debts, 
making a total for production and distribution of 39.23 cts. per gallon. “ This 
would seem to show that 40 cts, a gallon was a sufficient price under the con- 
ditions existing In June last, and that what was needed was not an increased 
price to the consumer, but a readjustment of charges between the producer 
and the distributor.” 

These data are compared with data on cost of production and distribution 
of milk in southern and central California. The author discusses the present 
uneconomical methods of distributing milk and suggests ^tlie scope of an 
‘ inquiry into the means of correcting such methods. 

“What is needed in the San Francisco Bay cities is the creation of some 
expert authority to study whether the present location of our dairying districts 
makes possible provision of a milk supply as cheaply as it could be furnished 
from some other district or districts where land is cheaper even if farther 
removed. . . . The economics of distribution should be studied, not to 
determine in what direction present distributors have failed, but what couM 
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be saved by a carefully planned distributing system whicli would eliminate 
duplication of routes, needless pasteurizing plants, and overhead charges. 
Nothing will he gained by investigations whicli stop with criticism of methods 
and practices of those now engaged in business. Considering the limitations 
under which they worked, they have done as well as could be expected, and ex- 
actly what was expected. The essential thing to be recognized is that leaving 
this complex problem wholly to private enterprise is an economic mistake which, 
sooner or later, will have to be corrected.” 

A report on the milk situation in the Pittsburgh district ([PitislmrgJi^ 
Pa.J: Penn, Milk Com., 1917 y pp. 15 ). — condensed report is presented of tes- 
timony given before the Governors’ Tri-State Milk Commission at a public 
hearing in Pittsburgh, Pa., August 28, 1917, on the production and distribution 
costs of milk for the Pittsburgh market. 

Itemized accounts indicate that for a large number of herds in the Ohio 
district from which milk is shipped into Pittsburgh the cost of producing 
milk during 1917 was 8.89 cts. per pound for cows averaging 5,000 lbs. of milk 
per annum, and 3.24 cts. for those producing 6,000 lbs. of milk. Individual 
herd records from Pennsylvania show a cost of producing milk during this 
period varying from 2.16 to 2.67 cts. per pound. Cow-testing association rec- 
ords in five Pennsylvania counties indicate that the cost of producing milk 
during the period from April 1 to August 1, 1917, varied from 1.99 to 2.74 cts. 
per pound. ^ 

According to the figures given the farmers have been selling milk at a loss, 
while the distributors made during the six months ended June 30, 1917, a net 
profit of about 3 per cent on their milk sales. Some of the forces that, singly 
or combined, tend to fix the price of milk are discussed. 

The composition of milk, P. S. Aetjp, H. C. Huish, and H. D. EiCHMorm 
{Amlpst, Jf2 {1917), No. 49S, pp. 118-124 ). — ^Blonthly and yearly averages of 
analyses of 19,817 samples of milk received from farms in 1914, 16,118 sam- 
ples in 1915, and 14,286 samples in 1916 are tabulated. The yearly average of 
morning and evening milks and thd numerical mean between the two are given 
in the following table: 

Average composition of milk during 1914, 1915, and 1916. 


Year. 

Moniing milk. 

Evening milk. 

Jvlean. 

Sp. gr. 

Total 

solids. 

Fat. 

Solids- 

not- 

Xat. 

Sp. gr. 

Total 

solids. 

Eat. 

Solids- 

noi- 

fat. 

Sp. gr. 

Total 

solids. 

I 

Fat. 

Solids- 

not- 

fat. 



Per ct. 

Per ct. 1 

Per ct. 


Per ct. 

Perct . : 

Per ct. 


Per ct. 

Per ct , ! 

Per ct. 

1914 

1.0318 

12.40 

3.59 

8.81 

1.0316 

12.64 

3.84 i 

8.80 

1.0317 

12.52 

3.72 

8.80 

1915 

1. 0319 

12,53 

3. 67 

8.80 

1.0318 

12.71 ! 

3.85 1 

8.86 ! 

1.0319 

12. 62 

3. 76 

8.86 

191(> 

1.0319 

12. 55 

3.70 

8.85 

1.0317 

12. 79 

3.94 ! 

1 

8,85 : 

1. 0318 

12,67 

3.82 

8,85 


In 1914 the minimum fat production occurred in May, and appreciable num- 
bers of samples failing below 3 per cent were noted in the morning milks from 
February to August, inclusive. In 1915 and 1916 the minimum occurred in 
June, and appreciable numbers of samples falling below 8 per cent occurred 
in the morning milks from April to July, inclusive, in the three years the high- 
est percentage of fat occurred in November. The percentage of solicls-not-fat 
was low in July and August and normal in September. A decreasing differ- 
ence between the morning and evening percentages of fat is noted and discmssed. 
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Principles and practice of milk kyg^iene, L. A. Klein {PhiladelpMa and 
London: J. B. Lippincott Go,^ 1917 ^ pp. X-^S29, pis. 5, figs. SS). — ^This book, 
wMcli is intended primarily for a text for students in milk hj^giene, treats of 
tlio ptiysiology of milk secretion ; the properties of colostrum and its detection ; 
tbe physical and chemical properties of milk, its microscopic appearance, the 
ferments and enzyms it contains, and the bacteria with which it may be con- 
taminated; defects in the consistency, odor, taste, and color of milk due to 
nonbacterial causes; diseases of cattle transmissible to man through milk, or 
wdiich may make milk harmful to man, and diseases of man transmissible 
through milk; dairy inspection; pasteurization; and methods of examining 
milk. The appendix gives methods and standards for the production and dis- 
tribution of certified milk. 

Safe milk. — An important food problem, E. A. Sweet {Pul). Health Rpts. 
[V. S.J, Sup. SI {1917) y pp. 24 ). — general discussion of the production and 
handling of sanitary milk, the topics dealt with being the composition of milk, 
abnormal qualities of milk, milk adulteration, accidental impurities, bacteria 
in milk, and milk-borne diseases and their prevention. 

Eeport of an investigation into the hygienic quality of the milk supplied 
to babies attending certain schools for mothers, with suggestions to those 
responsible for the feeding of children, W. Buckley {Nat. Clean Alilh Soc, 
ILmidon}, IPuh.Jy No. 10 {1917) y pp. 18). — ^Results are given of the examina- 
tion of samples of milk from 27 dairymen in London supplying milk for bottle- 
fed babies. The bacterial content of these milk samples varied from 98,000 to 
104,300,000 per cubic centimeter. Organisms of the Bacillus coU group were 
present in ali the samples examined, and tubercle bacilli were found in two of 
the samples and in one sample of certified milk. 

Suggestions are given for the improvement of the milk supply of cities in 
Great Britain and Ireland. 

Variations in cream tests. — Differences between butter and butter fat, 
W. A. Wilson {Saskatchewan Dept. Agr. Bui. 4S (1916), pp. 15y figs. This 
bulletin gives information concerning the variation of the cream test and the 
difference betw-een butter and milk fat. 

In seven tests, in each of which mixed milk was divided into three lots and 
separated at temperatures of 98, SO, and 70“ F., all other conditions being 
uniform, the fat content of the cream increased as the temperature of tbe milk 
was decreased. In one of the tests 24 per cent cream was separated from milk 
at a temperature of 98“ and 35 per cent cream at a temperature of 70“ . The 
fat content of the skim milk was higher for the cooler lots of milk. 

Six lots of milk were separated at speeds of the separator crank varying 
from 50 to 62 revolutions per minute, the separators being adjusted to a correct 
speed of 60 revolutions per minute. In these tests the fat content of the cream 
decreased with the speed of the separator. In one trial the test dropped from 
41 to 22 per cent when the crank speed was reduced from 60 to 50 revolutions 
per minute. 

In another series of seven trials cream tests ran from 1 to 5 per cent higher 
when the receiving can of the separator was almost empty than when the re- 
ceiving can was full. Other causes for variation in cream tests are mentioned. 

In. order to demonstrate ho'w the weight of butter churned can be increased 
when quality is not considered, a series of five churnings was made, in each of 
which one lot of cream was divided into two parts of equal weight and churned 
under different conditions. In one test 26 Ihs. of 41 per cent cream, at a tem- 
perature of 55“, was churned in 25 minutes and made 8 lbs. 2 oz. of butter and 
17 lbs. 4 oz. of buttermilk which tested 0.15 per cent fat. The other lot of 
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26 lbs. of this cream, at a temperature of 60", was churned in 15 minutes and 
made 9 lbs. 2 oz. of butter and 16 lbs. of buttermilk testing 0 3 per cent fat 

Acidity and butter, I, F. W. Bouska (N, Y, Prod%ice Rev. and jbne^'. Cream.^ 
U {IB 17), Ro. 2S, pp. 890, 892). — discussion of the relation of acidity of 
cream to quality of butter, together with detailed information as to the methods 
employed by creameries in neutralizing cream with limewater and sodium 
carbonate. 

Butter makers^ short course, Me. and Mbs. W. J. McLaughlin (Owatonna, 
Mtnfi.: Authors, 1917, pp. 168, figs. 36).— This is a manual of information on 
creamery butter making and creamery operation, based for the most part on the 
experience of the authors. 

An ice cream laboratory guide, W. W. Fisk and H. B. Ellenbeegee {New 
York: Orange Judd Co., 1917, pp. IV -{‘92), — ^This is a brief outline of laboratory 
exercises prepared for the purpose of helping students apply the scientific 
principles of ice cream manufacture. 

Third annual report of the creamery license division for the year ended 
March 31, 1917, E. E. Caldwell, T. H. Beoughton, and S. L. Andeeson {In- 
diana Sta. Circ. 6$ (1917), pp. figs. 4). — A report of the activities of the 
creamery license division of the station during the year, including lists of li- 
censed testers and dairy products manufacturing plants in the State and 
rules governing the enforcement of State creamery license law. 

Dairy division, D. Cubdie {Ann. Rpt. Dept. Agr., Indus, and Com., Neio Zeal., 
1917, pp. BOSS). — ^This is a review of the dairy industry of New Zealand for 
the year ended March 31, 1917, including statistics on butter and cheese grad- 
ing and exportation. 

VETEEmAEY MEBICIHE. 

[Beport of the] department of veterinary science, J. B. Paige (Massachth 
setts 8ta. Rpt. 1916, pp. 89ar-92a). — ^Experiments in the prevention of hog 
cholera were conducted in a herd of from 75 to 150 hogs that were fed upon 
garbage from a source which on two previous occasions had caused outbreaks 
of hog cholera, A part of the herd in which an artificial immunity had not 
been established by means of serum and virus was treated by the simultaneous 
method, the Globulin preparation of serum being used, and another lot wag 
treated with a refined Amber Serum. The Globulin preparation showed an 
advantage over the usual antihog-cholera serum and the refined Amber Serum 
gave very satisfactory results. 

The status of the work with Bacterium puUorum relating to the specificity 
of its antibodies, with fecial reference to the agglutinins ; to toxins elaborated 
and their relation to specific conditions in adult birds; and to the production 
of antibodies, with special reference to potency and rate of production, is briefly 
reported upon. The investigations have shown that the toxin is endotoxlc and 
that it is most intimately connected with the bacterial cell. 

The suppression and eradication work with bacillary white diarrhea in fowls 
shows the agglutination test to be most accurate and reliable. The disease 
has been completely stamped out in the flocks that have been tested during 
the past two years and in which the directions for the handling of the flocks 
have been carried out Of the 14,851 birds tested, owned by 78 different parties 
in 57 different towns scattered throughout the State, only 2,207 gave positive 
reaction. 

Bourteenth annual report of th.e Minnesota State Live Stock Sanitary 
Board for the year ended July 31, 1917 , S* H. Waed {Ann. Rpt, Minn, Live 
Stock Sana. Bd., 14 (1917), pp. 18). — ^The occurrence of and work with tie 
more important infectious diseases of live stock are reported. 
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The advantages of testing pnre-bred herds for tuberculosis lire discussed. 
Eradication work with tuberculosis was actively carried on, especially among 
the piire-bred herds of cattle. Almost oue-half of the tuberculous pure-bred 
cattle which were slaughtered during the year were found to have been im- 
ported with a certificate of health or as calves. With the view to protecting 
buyers a regulation was adopted requiring all Imported pure-bred cattle to enter 
quarantine at destination, pending a retest within 60 clays, unless the cattle 
were from accredited tuberculosis-free herds. The plan of listing tuberculosis- 
free herds has resulted in placing over 80 pure-bred herds on the list. During 
the year 61,727 cattle were tuberculin tested of which 1,385 reacted, almost all 
of which have been appraised and slaughtered. 

Annual report for 1916 of the principal of The Boyal Veterinary College, 
X McFabyean (Jour. Roy. Agr. 8oe. England, 77 (1916), pp. 197-B06, figs. 2 ). — 
This report, which deals with the occurrence of infectious diseases of live stock, 
includes tabular data showing the outbreaks for the years 1911 to 1916, inclu- 
sive, of anthrax, glanders, sheep scab, and hog cholera. A brief summary is 
given of investigations made of Johne’s dis'ease, more extended reports of 
which have been noted from other sources (E, S. E., 36, p. 382; 37, p. 479). 

Live stock sanitary laws of Montana; also rules and regulations and ordex’s 
of the Montana Live Stock Sanitary Board (Eolena, Mont.: State, 1917, pp, 
1S6), — “The rules and regulations of the Montana Live Stock Sanitary Board 
conform as closely as possible to the rules and regulations of the Bureati of 
Animal Industry of the 0. S. Department of Agilculture. . . . All proclama- 
tions and orders heretofore promulgated but not contained in this pamphlet 
have been rescinded,” 

Quarantine and general regulations of State of New Mexico (AlMiqtierque, 
2V. Mew.: Cattle Sanit. Ed., 1917, pp. 8). — ^This gives the regulations of New 
Mexico governing admission, transportation, and inspection of cattle, horses, 
mules, asses, hogs, and hides, effective July 1, 1917. 

Iron as an antidote to cottonseed meal injury, W. A. Withees and F, E. 
Oaebuth (Jour. Biol Cliem., S2 (1917), No. 2, pp. 24S-257, figs, 4)--'“ Four 
feeding experiments with pigs have shown that iron salts have a decidedly 
beneficial action in preventing cottonseed meal injury. Much larger quantities 
of meal are consumed, deaths have been postponed or averted, and better 
gains have been made when an iron salt is added to the feed. 

“Wood ashes apparently have no antidotal action in averting death, but as 
the lot receiving ashes made much better gains it is possible that this is due to 
improvement of the inorganic part of the diet composed of corn and cottonseed 
meal. 

“The suggestion is made that the iron salts combine with, or facilitate 
oxidation of, the harmful substances in cottonseed meal. Iron salts have an 
antidotal action toward cottonseed meal poisoning of rabbits and swine. 

“By thus controlling the toxic factor, it is shown that cottonseed meal 
injury is not due to a lack of ‘ vitamins ’ or to deficiencies in calcium, sodium, 
and chlorin, which ash analyses might lead one to suspect as the limiting 
mineral factors in a diet of cottonseed meal and corn.” 

Investigations on the prevention of nuisances arising from flies and putre- 
faction, P. W. Fobeman and G. S. Graham-Smith (Jour. Hyg. [Carnbridgej. 16 
{i^i7), No, 2, pp. 109-226, pis, 5, figs. 7). — In the first part of this paper the 
authors summarize the preliminary experiments and observations which led 
them to consider that coal-tar creosote oil, alone or combined with other re- 
agents, vpould prove of great value in the prevention of putrefaction in ex- 
posed bodies, the deodorization of putrefying carcasses, the destruction of fly 
maggots in animal refuse and manure, and the prevention of nuisances caused 
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by flies. In tlie second part the results of tlieir investigations in regard to 
certain plieiiomena, sueli as the production of gas and odors, the exudation of 
fluid, and chemical changes in the tissues, which precede or accompany the 
distintegration of the principal constituents of the body under various condi- 
tions, are recorded. In part 3 are considered the actions of various coal-tar 
oils and their constituents on maggots and the results of treating carcasses 
of small and moderate-sized animals in the open. Part 4 records the results 
of the use of creosote oil mixtures. 

Pathologic conditions noted in laboratory animals, P. C. Mann and S. D. 
Bkimhall {Jour, Anier, Tei. Med, Assoc., 52 {191"t), JSfo, 2, pp, 195-204, figs. 9 ). — 
The autopslcal findings of a number of laboratory animals used for experi- 
mental purposes are reported. The desirability of using only normal animals 
for experimental purposes and the importance of comparative pathology in 
experimental work is noted. 

The treatment of infected wounds, A. Carrel and G. Dehelly {Le Traife- 
ment ties Plates Infectees. Paris: Masson d Go., 1917, pp. 179, pis. 6, figs. 76). — 
An explanation of CaiTel’s method of treating wounds in which Dakin’s hypo- 
chlorite solution is used. 

The treatment of infected wounds, A. Carrel and G. Dehelly, trans. by 
H. Child (London: BaiUicre, Tindall d Cox, 1917, pp. IX+338, pis. 6, figs. 76; 
rev. in Vet. Jour., 7S (1917), No. 506, pp. 300, SOI; Jour. Amer. Med. Assoc., 69 
(1917), No. 19, p. 1645). — An English translation of the above noted work. 

The antiseptics and the war, L. Gershenfeld (Amer. Jour. Pliarm., 89 
(1917), No. 11, pp. 487-4^6). — A discussion of the newer antiseptics that have 
been used in the treatment of wounds. 

Beport on the use of Bakings solution, H. E. Kingman (Jour. Amer. Vet 
Med. Assoc., 52 (1917), No. 2, pp. 185-188). — The results of the use of Dakin's 
solution in 13 cases are reported. The technique of Dufresne (Daufresne) as 
described by Eakins (E. S. K., 3T, p. 477) was used in all the cases. 

The results indicate that in reasonably fresh wounds such as wire cuts and 
other accidental wounds serious infection can be controlled and the time of 
healing materially shortened. The solution has also been found satisfactory 
for use on the arms and hands and external surfaces in obstetrical operations 
and the removal of seciindines. It has also been used as a first step in the 
preparation of the hands and the fields of operation. 

The preparation of vaccines on a large scale, J. Cunningham, H. 0. Brown, 
and K. R. K. Iyengar (Indian Jour. Med. Research, 5 (1917), No. 1, pp. 1-18, 
pU. 14). — This is a general description and discussion of the preparation of 
vaccines at the Central Research Institute in India. 

Toxicity of certain preservatives used in serums, viruses, and vaccines, 
J. P, Deake and H. B. Corbitt (Put, Health Berv. XJ. B., Egg. Lah. Bui. 110 
(1917), pp. 35-45, figs. 2). — From the results of the study reported there ap- 
pears to be no definite minimum lethal dose of the disinfectants studied (phenol, 
tricresol, various commercial cresois, and glycerin), since some of the experi- 
mental animals survived doses twice the size of those which killed a consider- 
able proportion. Considering, however, the minimum lethal dose to be the 
amount necessary to kill 80 per cent of the animals on a given dose, phenol was 
found to have a minimum lethal dose of 0.00037 gm. per gram weight of mouse. 
The tricresol was found to have the same value as phenol, and the toxicity of 
either was found not to bef lessened when they were diluted with normal horse 
serum. The toxicity of glycerin, calculated on the same basis, was found to he 
approximately 0.012 gm. per gram weight of mouse. The toxicity of glycerin 
mixed with phenol or cresol was found to be slightly higher than that of 
glycerin. 
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Tlie re^slllts indicate that In determining the toxicity coefficient of coal-tar 
disinfectants at least five mice should be used on each dose. Male mice were 
roughly 20 per cent more susceptible to the coal-tar disinfectants than females. 
The transmission of antibodies (ag’glutinins and complement-fixing) from 
mother to fetus in utero, I. F, Huddleson {OorneU Vet., 7 ( 1917 ), No. 4 , pp . 
284 - 291 ). — The investigation reported deals with a comparison of the blood 
reaction of aborted fetuses and their respective dams, pregnant cows and their 
fetuses, and new-born calves and their respective dams. The technique used in 
the study was that previously described by the author (E. S. R., ST, p. T9). 

The results show that there is no relation between the bacterial antibodies 
produced in the blood of the dam and that of the aborted fetus* fetuses taken 
from pregnant cows, and new-born calves. It appears that the agglutinins and 
complement-fixing bodies are not transmitted from mother to fetus in iitero. 
“ If there is a resistance to an infection conferred to the offspring bom of an 
immune mother, this resistance can not be detected by means of the aggluti- 
nation and complement-fixation tests when applied to the blood of the offspring.” 

Differentiation of the paratyphoid-enteritidis group, II, E. O. Jordan and 
Ruth Victobson (Jottr. Infect. Diseases, 21 (1917), No. 6, pp. 554f 555). — In 
continuation of the work previously noted (E. S. R., 3T, p. 275) the authors find 
that in lead acetate agar “ ail typical paratyphoid A strains fail to blacken the 
medium in from 18 to 24 hours. All strains of B. enteritidis give a positive 
reaction. The great majority of B. paratyphosus B strains give a consistently 
positive reaction while all B. suipestifer strains are negative. Five strains of 
porcine origin, belonging to the B. paratyphosus B type, are not constant in 
their reactions, but these are the same strains that in the [senior author’s] 
earlier study have been found variable and irregular in other respects.” 

Conglutination test for the diagnosis of glanders, H. W. Schoening (U. S. 
Dept. Agr., Jour. Agr. Research, 11 (1917), No. S, pp. 55-75). — The author 
briefly reviews the literature and describes the technique of the conglutina- 
tion test, as used in the work reported, in detail. The technique used was sim- 
ilar to that reported by Pfeiler and Weber/ 

In a comparative study of 341 samples of horse serum, 137 were positive, 
190 negative, and 14 doubtful, to the complement fixation test; while 150 
were positive, 182 negative, and 9 doubtful, to the conglutination test. Post- 
mortem data were not obtained from all the cases, but those samples in which 
positive results were obtained to both tests were, in the majority of cases, 
jprom animals which yielded a positive or suspicious reaction to the ophthalmic 
mallein test or were undoubtedly affected with glanders. 

Of 115 samples of mule serum, 32 reacted positively, 63 negatively, and 20 
were doubtful, to the complement fixation test; while 51 were positive, 63 
negative, and 1 doubtful, to the conglutination test. 

The conglutination test for glanders is considered a specific complement 
deviation reaction. Since the test is more sensitive than complement fixation, 
absolute accuracy in the technique, both qualitatively and quantitatively, is 
necessary to obtain reliable results. The test is considered to be superior to 
the complement-fixation test for the testing of mule sera and horse sera 
possessing nonspecific complement-fixing bodies. Since no single test is infal- 
lible, the conglutination test should be used in conjunction with the comple- 
ment fixation and agglutination tests. 

The summarized data are submitted in tabular toim. 

The glycerin bouillon reaction curve of tubercle bacilli as recorded by the 
Bovie potentiometer, L. Fbothingham (Jour. Med. Research, S7 No. 


Kaiser Wilhelms Inst Landw. Bromberg, 5 (1§1S), No. 4, pp. 256-262. 
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pp. 269-275, pis. S, figs. 2). — The author concludes that for practical purposes, 
having in mind only an aid to the identification of types of tubercle bacilli, 
the value of the potentiometer test is not commensurate with the cost of the 
instrument or with the amount of work and time required to complete a test. 

The reactions to human and bovine tuberculin applied by the method of 
von Pir^uet in cases of tuberculous disease of the bones and joints, H. J. 
Gauvain {Lancet {Londonl, 1917, II, No. 1/f, pp. 519-521). — The results of the 
investigation reported showed that local reactions to inoculations of both the 
human and bovine tuberculin were invariably present in all cases from which 
tubercle bacilli had been isolated from the pus. The reaction, although in- 
variably present, varied within wide limits as regards degree. Weakly and 
cachectic patients usuallj^ reacted feebly, while the strong and vigorous 
patients exhibited wide differences in the degree of their reactions. The 
ciuantitative von Pirquet test was found to he of no value in forming an esti- 
mate of the severity of the infection and was of little prognostic value. The 
type of tubercle bacillus with which the patient w-as infected could not be 
diffei'en tinted by the nature of the reaction to the tuberculin employed. 

The susceptibility of Indian milch cattle to tuberculosis, W. G. Liston 
and M. B, SopakivAe {Indian Jour. Med. Research, 5 (1917), No. 1, pp. 19-71, 
pis. 25, figs. 22). — The object of the experiments reported was to ascertain the 
extent to which Indian cattle, which are seldom found to suffer from natural 
tuberculosis, are susceptible to the action of the bovine tubercle bacillus when 
injected subcutaneously in large and small doses and to compare the results 
obtained with the effect of similar doses on English cattle. The experimental 
data and post-mortem findings, together with charts illustrating the com- 
parative progressive weight and the extent of the tuberculous lesions in the 
experimental animals, are submitted. 

The experiments showed that at least 50 per cent of Indian buffalo or cow 
calves lived for many days after inoculation with 50 mg. of a bovine tubercle 
bacillus culture, and when killed exhibited only retrogi'essive or healing 
tubercular lesions. The results are indicated as confirming the general ex- 
perience that Indian cattle are less commonly affected by tuberculosis than 
English cattle, and that “ the comparative infi*eqiiency of the disease among 
cattle in India is due to a natural resistance rather than to any method of 
housing or keeping cattle in India as compared with England.” A considerable 
variation in susceptibility wvns, however, observed An the Indian calves as 
compared with English calves. “Whether tin's variation be associated with 
differences in the breeds of the calves used by us has not yet been determined. 
It, however, follows that the comparative rarity of tuberculosis in Indian cattle 
must in part at least be attributed to diminished opportunities for acquiring 
Infection.” 

The danger of the existence of tuberculosis in imported cattle and the 
necessity of attention to this point when attempting to develop a more useful 
milk-yielding stock is noted. 

The experiments reported also show that, when using Indian breeds of cattle, 
the test for distinguishing betw’^een tubercle bacilli of the bovine and human 
types by using 50 mg. of a culture of the bovine type of bacillus can not be 
relied upon. In 50 per cent of the animals used the effects produced by such 
an inoculation did not materially differ from the effects produced by the in- 
jection of a similar dose of tubercle bacilli of the human type in English cattle. 

The experiments also incidentally throw some light on the practical absence 
of tuberculous lesions caused by the bovine type of bacillus in children and 
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adults in India. It is indicated tliat this material will be discussed in a sub- 
sequent publication. 

Bovine tuberculosis, J. F, Dbvike {Chicago: Amor, Yet, ‘Pnh, Co,, i,9i7, pp. 
120, figs. 7).— This volume discusses the various phases of the disease. It con- 
tains an introductory article by E. Z, Russell, a discussion of the intruder mal 
tuberculin test by D. F. Lackey, and an article on the State accrediled hertl 
by 0. B. Dyson. 

Advantages of testing pure-bred herds, S. H. Waed (Jour. Amer. Vet. Med. 
Assoc,, 52 (19 I'D, No. 2, pp. 156-160), — ^The author points out and briefly dis- 
cusses the advantages of testing pure-bred herds. 

The sterility of cows, its causes and treatment, J. Albkechtsen, trails, by 
H. WEnEBEiN {Chicago: Alexander Eger, 1911, pp. 98 figs, 27). — An English 
translation of the work previously noted (E. S. li., 24, p. 389). See also a 
recent note (E. S. R., 37, p. 379). 

Facts disclosed in a study of the presence of Bacillus abortus in milk by 
means of the agglutination test, L. H. Gooledge (Jour. Med. Research, SI 
(1917), No. 2, pp. 207-214, fgs. 2). — ^The author here reports upon investiga- 
tions at the Michigan Agricultural College conducted in continuation of those 
previously noted (E. S. R., 36, pp. 277, SS3, 480). 

Examinations made of the. milk from 112 cows on 7 farms resulted in 
the finding of that from 24 cows on 5 farms to be infected with B. abortus. 
The percentage of infected udders in the 5 herds varied from 15 to 100 and 
was 27 per cent of the total. The infection w-as present in a high percentage 
of the animals or wms entirely absent, indicating the very infectious nature of 
the disease. Once the infection is established in the udder the milk becomes a 
carrier of B. abortus and a possible source of the infection for years. In no 
instance has the udder infection died out after being firmly established during 
the three years that observations have been made. The rear quarters are the 
first to show B. abortus infection, indicating that the genital discharges and 
switching of the tail are its source. The infection may then be carried to the 
front quarters upon the hands. The age of the cow apparently has no con- 
nection with the first appearance of the infection.” 

A list of 11 references to the literature is included. 

Formalin treatment in mastitis, 3. K. Bosshabt (Jour. Anier. Yet. Med. 
Assoc., 51 (1917), No. 6, p. 8S1). — ^The author reports having obtained good re- 
sults from the use of formalin in the treatment of mastitis in cattle as recom- 
mended by Frost (E. S. R., 37, p. 277). Half-ounce doses have, however, been 
found too toxic for some individuals, and he recommends as a safer dosage 
the use of 1 teaspoonful or about 0.2 oz. in 0.5 pint of raw linseed oil twice or 
three times daily, alternated with 1 oz. of turpentine in oil. 

The cattle tick in Australia, J. D. Stewaet et al, (Advisory Council Bci. 
and Indus., Aust., Bui. 1 (1917), pp. SO, pis. 4) —This is a report of a special 
committee appointed to review the status of the tick pest in Australia, present 
and future, and to make recommendations as to future research and immediate 
remedial or preventive measures, whether by legislation or otherwise. 

The committee reports that there is no reason to believe that the cattle tick 
will not establish itself in congenial portions of the coastal areas in any part 
of Australia and Tasmania, and that unless its spread is checked it will be 
only a matter of time before all the States of the Commonwealth will become 
infested. At the present time the infestation is chiefly in Queensland and the 
Northern Territory, and to a less extent in Western Australia and New South 
Wales. As the matter is of national importance and vital to the prosperity of 
the Commonwealth, it is recommended that the Federal Government undertake 
the work of eradicating the pest. It is suggested that a start he made in the 
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east with the North Coast area in New South Wales and the adjacent portions 
of southern Queensland, and in the Helidon-Witlicott area which adjoins the 
Barling Downs in Queensland. Other suitable areas are to be found in Queens- 
land, the Northern Territory, and Western Australia from which a further 
selection might be made. 

Hog cholera prevention and the serum treatment, P. T. Peteesen (Cali- 
fornia Sta, Circ. 176 (1917), pp. 15, figs, 5), — ^A brief discussion of the subject. 

Rinderpest in swine. — The first report of the Ako Antirinderpest Serum 
Institute, H. Takasawa {Jo%ir, Formosa Vet. Assoc,, No, 1 {1916) ; ahs, in Ahs. 
Bact., 1 {1917), No, 4, pp, 313-315), — During the 1911-12 epidemic of rinderpest 
54.8 per cent of the animals which had not received protective inoculation were 
infected, whereas in the same locality where the plague was most severe only 
7.98 per cent of the inoculated animals were infected. 

Epizootics and their control during war, H. Miessner, trans. by A. A. 
Leibold {Chicago: Arner. Vet Ptih, Co., 1917, pp. 215, figs. 37). — An English 
translation of the author’s Kriegstierseuchen und ihre Beklimpfung, which is a 
guide for army, Government, and practicing veterinawans. 

Part 1 (pp. 13-28) relates to horse hospitals and horse depots, blood exami- 
nation stations, and disinfection. The diseases treated in part 2 (pp. 29-194) 
are glanders, anthrax, rabies, mange, contagious pleuropneumonia of horses 
(influenza pectoralis) catarrhal influenza, strangles, clourine, contagious pleuro- 
pneumonia of cattle, and rinderpest. Hints on handling war horses in Amer- 
ica, by A. A. Leibold, are given in an appendix (pp. 197-207). 

Humri, combined difiuse sclerosis and central poliomyelitis of horses, 
G. H. K. Macalister {Mem. Dept. Agr, India, Vet. Ser., B {1917), No. 8, pp, 
B03-261, pis. 6). — “Kumri is a paraplegic disease of horses, associated with 
a diffuse sclerosis of the white matter of the spinal cord, affecting principally 
the propriospinal tracts and to a lesser extent the fibers of the lateral efferent 
and posterior efferent tracts. No causal microorganism has been isolated from 
cases of kumri. Pilariasis and kumri are often coincident, but this is to be 
regarded as a chance conjunction and not as implying a causal relationship. 
This applies also to other types of helminthiasis. 

“ It is possible that kumri nlay be due to some type of vegetable poisoning or 
mold intoxication. In the present state of knowledge, this is no more than a 
speculation, which future research may establish or demolish. 

“ The disease occurs most commonly in low-lying districts subject to inunda- 
tion, and is favored by warm moist climates. These conditions play some part 
in the production of kumri, either as a predisposing agency, or primarily as the 
direct causiis morbificans. That it is the primary cause of the disease can only 
be established by the exclusion of all other possible causes. The condition is 
incurable but general treatment may possibly arrest the degenerative processes 
in those nerve elements, where these changes have not reached the stage of 
complete disorganization. 

** Dntil the nature of the causal agent is known, no specific preventive measures 
can be suggested, but ordinary general hygienic precautions may be followed 
with advantage. ” 

[Poultry sanitation], J. C. Graham and H. D. Goodale {Massachusetts 8ta. 
Rpt. 1916, pp. 87a, 8Sa). — ^An experiment in the rearing of young poultry iso- 
lated on a plat half a mile from the poultry plant, where they were cared for 
by a man who had no other duties, resulted in an apparent freedom from disease 
and a remarkable freedom from the larger common parasites of poultry and in 
a low rate of mortality. 
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Tuberculosis of poultry in Ontario, D. H. Jones (Ontario Dept, Agr. Btik 
255 (1917), pp. S, figs, 6). — This is a general discussion of the subject relative 
to cause, nature, symptoms, and control and eradication of the disease. 

EUEAL EmimmiNQ. 

Seepage and return waters, L. G. Gabpenter (Colorado Sta, Bui 180 (1911), 
pts. 1, pp. 3-70, pis, 2; 2, pp. 3-^5; S, pp. S-llfS) .—This bulletin, issued in 1916, 
consists of three parts, of which part 2 was pul^lished in separate form in 1911 
(E. S. B., 28, p. 83). 

Part 3 gives data of measurements and observations relative to seepage and 
return waters from irrigation for the Big Thompson River, Little Thompson 
Creek, St. Vrain Creek, Left Hand Creek, Boulder Creek, South Boulder Creek, 
Dry Creek, Clear Greek, Bear Creek, South Platte River, Arkansas River, the 
Rio Grande, Conejos River, and Uncompahgre River. 

Part 1 summarizes the deductions from the observations in parts 2 and 3, 
ami discusses the phenomena of seepage and the laws of flow of underground 
water as they apply to such conditions. 

Report of Water Rights Branch of the Department of Lands for the year 
ended December 31, 1916, W. Young (Rpt, Water Rights Branch Dept. Lands, 
Brit. Columbia, 1916, pp. 4^, figs. 5). — ^This report is of an administrative 
nature and contains data on irrigation, precipitation, and water conservation 
in the Province of British Columbia for the year ended December 31, 1916. 

Calculations for design of irrigation structures, C. W. Heumiick (Transit 
[Univ. Iowa, 19171, June; abs. in Engin, and Contract., 48 (1917), No. S, pp. 123. 
124, 5)- — Formulas of flow for use in calculating discharge through high 

gates of irrigation canals are given. 

Farm drainage methods, W. W. Weir (Calif omia Sta. Circ. 174 (1317), pp. 
31, figs. 21). — This circular tvas prepared under a cooperative agreement with 
the Office of Public Roads and Rural Engineering, U. S. Department of Agri- 
culture. It is intended for use only in sections of California which are free 
from alkali and is not considered applicable to irrigated land. 

The purposes of this circular are to call attention to the need for drainage 
on many of the California farms which are located in regions where the an- 
nual rainfall is sufficient for agricultural purposes; to outline the advantages 
to be derived from drainage; to recommend the use of tile and the systematic 
construction of open drains ; to offer suggestions regarding the spacing, depth, 
and size of drains, as well as methods and cost of installing them; and to urge 
better cooperation between the owners of adjoining farms in the disposal of 
storm water and surface run-off, ” 

Drainage, B. H, Lakdels (Nova Scotia Dept Agr. Bui. 7 (1915), pp. 34. figs. 
13). — This is a brief discussion of the principles of land drainage and tlic con- 
struction of land drainage systems with reference to their application to Nova 
Scotia conditions. 

The disinfection of drinking water, H. D. Dakin and E. K. Dunham (Brit, 
lied. Jour., No. 2943 (1917), pp. 682-684; abs. m Jour. Soc. CJiem. Indus., SB 
(1917), No. 11, pp. 610, 611). — ^Experiments with parasulphondichloraminobenzoic 
acid as a means for the effective sterilization of small drinking-water supplies, 
especially for field use, are reported. It was found to be more suitable than 
eliloramin-T or toliiensiilphonclichloramin. 

A concentration of 1 : 300,000 was found sufficient to sterilize any ordinary 
heavily contaminated water in about 30 minutes. Such a concentration could 
be relied upon to remove coli, typhoid, or cholera organisms. Special experi- 
ments shovred that the substance in tablet form was effective when acting on 
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water contained in aluminum bottles. “ One point of advantage possessed by 
the present disinfectant over most hypochlorite preparations is the fact that 
the active chlorin is less rapidly used np, so that the process of disinfection 
continues for a longer period.’" 

Information on the preparation, properties, and cost of the disinfectant are 
also given. It is safe to say that the tablets oonid be sold at such a price that 
100 gal. of water could he sterilized at a cost of one penny.” 

Experimental roads in the vicinity' of Washington, D. C., B. A. Andekton 
and J. T. Patjes (U. S. Dept. Agr., Oj^ee Sec. Cire. 77 (1917), pp. S).-~TMs cir- 
cular summarizes data on methods of construction, maintenance, and up-to- 
date cost records on experimental sections of surface treated macadam and 
gravel, bituminous macadam, bituminous concrete, cement concrete, and brick 
road in and near Washington, D. O. Traffic census data on most of the experi- 
mental sections are also given. 

Massachusetts Highway Commission, curve tables, compiled by A. M. Lovis 
(New York: John Wiley <f- Soiis, Inc., 1917, pp. Ifi, figs. 2). — ^Tables furnished 
by the Massachusetts Highway Commission for externals, radii, arcs for tan- 
gents of 100 ft., deflections for arcs of 100 ft, and skew distances for widths 
of 25 ft. are given. 

Eeport of [Illinois] State Highway Commission, 1915-16 {lU. Highivay 
Dept. Rpt., 1915-16, pp. 59, figs. 16). — This is a review of the work of the Illi- 
nois State Highway Commission for 1915 and 1916. 

General specifications for materials (Ohio Eightoay Dept., Specifica., No. S 
(1915), pp. 77, figs. 9).~General specifications for road-building materials 
issued by the Ohio Highway Department are given. 

Material specifications (Ohio Highway Dept, Specifica., No. 4 (7915), pp. 77, 
figs. 9). — Specifications issued by the Ohio Highway Department for Portland 
cement, block, paving brick, stone and slag, gravel and sand, nonbituminous 
and bituminous binders and materials, timber, linseed oil and paint, steel 
and iron, and pipe are given. An appendix outlines methods of testing these 
materials. 

The influence of total width on the effective width of reinforced concrete 
slabs subjected to central concentrated loading, A. T. Goldbeck: (Proc. Amer. 
Concrete Inst., 13 (1917), pp. 78-88, figs. IS). — ^Tests conducted by the Office of 
Public Koads and Rural Engineering of the U. S. Department of Agriculture 
are reported to show how the effective width of a reinforced concrete slab 
depends on the total width of the slab when it is supported at tw^o ends only 
and is subjected to a central concentrated load. 

It was found that “ as the width of slab increases the ratio of effective width 
to span length shows considerable variation. This variation, however, is rep- 
resentative of what might be expected in actual structures, and apparently 
does not follow any la\v so far as thickness is concerned.” The relation is 
expressed in the following table: 

Relation of total width to effective loidth. 


Total 

width. 

Effective 

width. 

Total 

vddth. 

Effective 

width. 

Total 

width. 

Effective 

width. 

Total 

width. 

Effective 

width. 

Span. 

Span. 

Span. 

Span. 

S-pan. 

Span 

Span. 

Span. 

0.1 

0. 10 

0.G 

0.50 

1.1 

0.67 

1.6 

0.72 

.2 

.20 

.7 i 

.55 

1.2 

.68 

1.7 

.72 

.3 

.2S 

.8 

.58 

1.3 

.70 

1-8 

.72 

.4 


.9 

.62 

1.4 

.71 

1.9 

.72 

. 5 

^44 

1.0 

.65 

1.6 

.72 

2.0 ^ 

.72 
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“ The design of a slab of any width can be accomplished by using the for- 
mulas for narrow rectangular beams and substituting for the breadth (b) the 
Talue obtained from the above table.” 

The flow of concrete under sustained loads, E. B. Smith {Proo. Amer. Con- 
crete Imt., 13 (1911), pp. 99-102, figs, B). —Experiments conducted by the Oihce 
of Public Boads and Kural Engineering of the U. S. Department of Agriculture 
on the flow of concrete in cylinders and beams under load are reported. 

It was found that “ the law of the flow of concrete is asymptotic. The flow 
continues at a gradually decreasing rate and yet is an appreciable amount 
during three to four weeks. It then continues more slowly for an indefinite 
period, but this additional change is very small. 

“ The natural total shrinkage of dry concrete is about 0.05 per cent in three 
months. The total net flow under load, exclusive of natural shrinkage, may be 
as great as 0.15 per cent, depending upon the time, material, and load. The 
total combined effects of shrinkage and flow in compression may amount to as 
much as 0.2 per cent. This would give, in a 20-ft. column not reinforced, if 
loaded to about 800 lbs. per square inch, nearly 0.5 in. of deformation ; and may 
produce, in a reinforced beam of 20-ft. span fully loaded, a sag of nearly 0.3 in. 
Even the much smaller deformations, which are inevitable, may produce, if not 
anticipated and provided for, serious results in the setting of apparatus and 
machinery, and in the alignment of shafting, and may easily cause other parts 
and members of the structure to be overloaded. 

“The effect of flow within the material itself is either to relieve the stress 
condition, if the construction and loading make this possible, or to gradually 
change the length or position of the member. 

“ The maximum amount of flow or the flow for any particular period is almost 
directly proportional to the magnitude of the stress up to 1,000 lbs. per square 
inch. It is, therefore, only necessary to decide upon the allowable flow’ defor- 
mations in designs before determining the allowable dead- and live-load stresses. 

“ The measurement of stress conditions in concrete structures can not be made 
directly by deformation readings, unless all the flow constants as to time, 
material, and loading are known. . . . Deformation readings taken only a 
short time apart will indicate apparently different stress values. 

“ The magnitude of the flo^v deformations vary quite largely with the kind of 
aggregate and the mixture. ... It is showm in these experiments that gravel 
concrete has about 20 per cent more deformation than limestone concrete. 

“ The modulus of elasticity of concrete is different for each mixture and for 
each different aggregate. It changes and decreases hi value with time and as 
the flow deformations increase. If the modulus of elasticity could be ascer- 
tained for any particular concrete with due respect to the time factor, stress 
values could then be determined by simple deformation readings. 

“ In the case of a reinforced beam, the effect of flow in the eoncrete is to 
lower the position of the neutral axis, thus enlarging the compressive cross- 
sectional area and relieving the unit stress value. More stress is also thrown 
into the steel,” 

Eriction tests of concrete on various sub-bases, A. T. Goldbeck (Proc. Anier, 
Concrete Inst., IS (1917), pp, 2S9-245, figs. 2; Good Roads, 51 (1917), No. 15, 
pp. 229--BS1, figs. 2). — Further experiments (E. S. R., 37, p, 88) are reported 
in which the ground was muddy following a thaw. The results are given in 
the following table: 



1918] 


RUEAL BN-GIl^rEERING, 


291 


Frictional resistance of concrete on various sub-'bascs {stih-hases thoroughly 
saturated with water and surrounding ground exceedingly soft; weight of 
spccitnen, 870 Ihs.). 



blovc- 

rnent. 

Force. 

CoeOi- 

cient. 

Move- 

ment, 

Force. 

Coeffi- 

cient. 

Move- 

ment. 

Force. 

Coeffi- 

cient, 

Move- 

ment. 

Force. 

Coeffi- 

cient. 

Level elay 

O.Ofd 

120 

0.14 

0.01 

300 

0.35 

0.05 

500 

0.58 

1.500 

950 

1.09 

tlneven clay . , . 

.001 

200 

.23 

.01 

460 

.53 

.05 

620 

.71 

1.400 

925 

1.06 

Loam 

.001 

150 

.17 

.01 

260 

.30 

.0.5 

410 

.47 

.750 

925 

1.06 

Level sand 

.001 

140 

.16 

.01 

2S0 

.32 

.05 

400 

.46 

.750 

S7o 

1.00 

g-m. gravel 

.GOl 

510 

.58 

.01 

640 

.73 

,05 

950 

1.10 

.500 

1,050 

1.20 

pin. broken 
stone 

.001 ; 

400 

.46 

.01 

660 

.76 

.05 i 

640 

1.08 

2.000 

1,160 

1.33 

3-in. broken 
stone 

,C01 

«240 

.28 

.01 

630 

1 

.73 

.05 

900 

1.04 

,875 i 

1,625 

1.S7 

Oiled ciav 

.001 

150 

.17 

.01 

410 i 

.47 

.05 

850 , 

.98 

1.250 I 

1,425 

1.64 

Clay and cob- 
ble stones — 

.001 

140 1 

.16 

.01 

410 

.47 : 

.05 

710 

.82 i 

1. 750 i 

1,260 

1.45 

Concrete base. . 

.000 

2,5004-! 

2.9 -f 

.00 

12, 500+' 

2.9 + 

.00 ^ 

2,500+' 

2.9 +1 

.000 ! 

2,500+ 

2.9 + 

Sand, oiled 

.(Xd 

ISO ; 

.21 

.01 

1 280 

.32 

-05 

4«C 

,55 i 

.375 i 

SOO 

.92 

Concrete, oiled . 

.000 

2,5004' 

2.9 4- 

.00 

12,500+ 

1 

2.9 + 

.00 

2,500+ 

2.9 +i 

000 1 

2,500+ 

2.9 + 


These results, when eompured with the previous results, “ show very clearly 
that much depends upon the moisture condition of the sub-base. A wet sub- 
base permits the concrete to slide very much easier than does a dry sub- 
base. This apparently also applies to the specimens mounted on broken stone 
and gravel base, particularly wdien the movements are small. 

“The formation of transverse cracks in concrete bases can readily be 
ascribed to direct tension due to frictional resistance at a time when the 
concrete is contracting, whether this is caused by decrease in teini>eratiire, 
or by drying out of the moisture. The test results show that the coefhcient 
of friction can readily vary from almost 0 to something over 2 or more, 
depending upon the movement of the concrete and the character of the sub- 
base. The distance between transverse cracks is dependent upon the coefficient 
of friction, and the total force of friction must extend over this distance. 

“ Calling the coefficient of friction /, the distance between cracks D, the 
weight of the pavement per square foot w, we may write the equation; 

/ X i€ X D = tensile strength of concrete per foot of wndth.*' 

Farm concrete, K. J. T. Ekblaw (Few York: The Macminan Co., 1917, pp. 
ZJ4-29d, pis. 16, figs. 71). — This is a nontechnical treatise on the subject, con- 
sisting of the following chapters: Cement; concrete; foundations and walls; 
pavements, tloovs, sidewalks, steps ; concrete building blocks ; concrete fence 
posts; tanks, troughs, and cisterns; drain tile, culverts, and bridges; concrete 
silos ; concrete surfaces and stucco ; concrete in residences ; and approximate 
cement tests, with an appendix giving standard specillcations and tests for 
Portland cement. 

Tests of fuel for agricultural steam engines (Bui. Dir, Gen. Agr., Com. et 
Colon. Tmis, 20 (1916), No. 67, pp. 49-55; ahs. in Jnternaf. Inst. Agr. [i^owe], 
Intermit. Rcr. Set and Pract. Agr., 7 (1916), No. 7, pp. 1012, .—Tests of 
seven kinds of wood and of lignite and coal briquettes in a 24-horsepower 
steam engine driving a hay baler working at a rate of 40 to 50 bales per 
hour are reported. 

It was foiiiKl that tvood could be used for running the engine, two and a 
half to three times as much wood as coal being required. Slightly better 
results were obtained with dry wood than tvith green wood, and also with the 
larger sized branches than with the smaller ones. The resinous wood gave 
about medium results. Lignite gave about twice as good results as wood. 
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It is concluded tlaat tlie use of wood or lignite in Tunis for this purpose will 
depend on tlie cost of obtaining them. The use of wood is considered an in- 
centive to clear forest lands for agriculture, and the use of lignite should 
further its exploitation as a rich local natural asset. 

The cost of using farm motors, I, II (Coiintry Life [London], {IBIT), 
Nos. 1060, pp. 8*, fig. 1; 1061, pp. 8=^, id*, fign. S). — This article summarizes 
the experiences of a number of farmers and the estimates of a few manufac- 
turers on the cost of operating different agricultural tractors on different 
soils, with special reference to English conditions. 

Profitable tractor farming, E. J. Stieniman (Iowa Agr., 18 (1917), No. 5, 
pp. 215-217, figs. S ). — A tractor survey conducted in nine Iowa counties, namely, 
Marshall, Boone, Hamilton, Hardin, Story, Humboldt, P(^cahontas, Calhoun, 
and Webster Counties, to which 171 tractor owmers responded, is reported. 

It was found that 01.2 per cent of the 171 tractors w’^ere considered paying, 
and 515 horses were disjfiaced, or 0.8 horse per 100-acre farm area. The S-16, 
10-20, and 12-25, or small-size tractors, constituted 71.9 per cent of the total 
reported. Fifty-five and five- tenths per cent of the tractors were on farms of 
less than 281 acres, and 90 per cent of these were successful. It cost from 25 
to 60 cts. per acre for fuel and oil, plowing at the rate of from 0.69 to 1.16 
acres per hour. Thirty-nine per cent of the tractor owners were doing custom 
work and 89.8 per cent of these considered it profitable. Eight and one-tenth 
per cent of the farm help was displaced on 75 farms. 

Barge fireproof barn and silos built of concrete {Conci'ete [DetroU, Mich.], 
10 {1917), No. 5, pp. 175-177, figs. 8). — ^This article describes and illustrates a 
large concrete barn with twin silos, built near Duluth, Minn. It is stated that 
the double concrete walls and concrete floors have produced a building which 
proves a satisfactory stable at a temperature of 40® below zero. 

Small cold storages and dairy buildings, J. A. Buddick and J. Burgess ( Can- 
ada Dept. Agr., Dairy and Cold storage Branch Bill. 49 (19^7), pp. 21, figs. 5). — 
This bulletin describes and illustrates plans for farm dairies, together with ice 
houses and refrigerators. 

Fruit and vegetable storage structures {Concrete [Detroit, Mich.], 11 
(1917), No 2, pp. 37, 38, figs. 6). — Simple concrete storage cellars for fruits and 
vegetables are described and illustrated. 

EUUAI ECOlirOlSICS. 

Human food from an acre of staple farm products, M. O. Ooopexi and W. J. 
Spillman (U. S. Dept. Agr., Farmers^ Bui. S77 {1917), pp. ii).— This publica- 
tion is designed to give an acre for acre comparison of the protein and energy 
value of different crops and animal products. The production of live stock 
products per acre was arrived at by assuming the acre to be planted In suit- 
able food for live stock, in proper proportion to give a balanced ration. 

According to the computations, corn furnishes the most calories per acre, the 
number being estimated at over 3,000,000, The next highest crop for energy 
production is sweet potatoes, furnishing 2,800,000 calories* Other products in 
their order of importance from this standpoint are Irish potatoes, rye, wheat, 
rice, soy beans, peanuts, oats, beans, cowpeas, and buckwheat. The number 
of calories obtained fi*om an acre in the production of milk was approximately 
700,000. The product next in importance among animal products was pork, 
with approximately 675,000 calories. 

The largest estimated yields of protein per a<Te are from soy beans, beans, 
and corn. 
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Details regarding tlie method of making the computation and the results 
obtained for the various items are included. 

The food supply of the German Empire (Rpt. Physiol, {War) Committee 
Boy. Soc. ILoTulon], 1 {1915), pp. 6, figs, 2; 2 (1916), pp, 9). — These reports 
discuss the food supply of Germany available during the first two years of the 
war and point out the changes in its composition. 

The two agricultures, G. Sx\xjvage (Paris: Author, 1916, pp. II -{-244 ). — In 
this book is given a general review of agriculture in Germany and France and 
a discussion of different types of agricultural instruction found, the use of 
agricultural machinery and motors, methods used in destroying injurious in- 
sects, and establishing new agricultural industries and enterprises. 

Beport of the national Scottish conference on employment on the land, 
1916 (Rpt. Nat. Scot. Conf. Employment on Land, 1916, pp. 104, ^)* — ^Among 

the subjects discussed in tliis conference were the employment of women and 
of discharged soldiers and sailors on the land, methods of development and 
extension of small holdings, cooperation in farming, conditions of successful 
land settlement, and afforestation aftdr the war. 

Beport on the private insurance organizations in Switzerland for 1915 
(Rap. Bur. Suisse Assur., Entrep. Priv, Not. Assur., SO, (1915), pp, 201), — In 
this report are discussed the private insurance organizations for accidents, fire, 
hail, live stock, loss in transit, damage from weather, and damage to glass. 
Statistical data are also given showing the extent of the organizations and the 
amount of business done. 

Cooperation in Wisconsin, B. H. Hibbaed and A. Hobson (Wisconsin Sta. 
Bui. 282 (1911), pp. 44, figs. IS). — ^Among the types of cooperative organizations 
described are those connected with creameries, produce and feed, cheese, live 
stock, merchandise, fruit, telephones, and laundries. The authors give infor- 
mation regarding the extent of the various organizations and their develop- 
ment and the reasons for their successes and failures, and point out that their 
business now amounts to over $62,000,000 per annum. Of the 83 creameries in 
the State 45 per cent are cooperative; of the cheese factories, 37 per cent. 
Among the various types of associations looking tow^ard improvement of the 
live-stock industries are live-stock shipping associations, community breeders’ 
associations, and cow-testing associations. 

It is pointed out that the professional promotion of associations by outside 
parties is to be deplored and discouraged. 

Bublic markets in the TJnited States, C. L. King et au. (Philadelphia: Nat. 
Mimic. League, 1911, pp. S2). — This is the second report of the committee on 
public markets of the National Municipal League, and includes information 
concerning public markets investments, annual receipts and expenditures, 
rental of stalls, inducements to farmers, attendance, price to consumers, sani- 
tary conditions, and consumers’ views of the markets. 

Third annual report of the department of foods and markets, 1916 (Ann. 
Rpt. Dept. Foods and Markets, N. Y., S (1916), pp. 26). — ^This report continues 
the information previously noted (E. S. B., 36, p. 392), and adds data regard- 
ing the investigation of methods of marketing foods, vegetables, poultry, and 
milk, and methods used in securing an advance in prices paid to producers 
of milk. 

Second annual report of the director of farm markets for the State of 
Idaho, W. G. Schlotz (Ann. Rpt. Dir. Farm Markets, Idaho, 2 (1916), pp. 27), — 
Among the activities of the director of markets in Idaho were the establishing 
of a market news service, holding of State-wide conventions of farmers, develop- 
ing of public markets and dairy and fruit industries, and assisting In land 
settlement. There was also established an employment bureau for farm help. 
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[Farm market laws] {Boise, Idaho: State Dept. Farm Markets, 19 J7, pp, 

— In tills (lociiment are contained the text of the laws governing the De- 
partment of Farm Markets as passed by the Idaho legislature in 1917. 

Arkansas warehouse, marketing, and gin regulating law (Little Rock, 
Ark.: State Bd. Supervisors of Warehouses, 1917, pp. 95). — This report con- 
tains the text of the law enacted in 1917, together with standard forms to be 
used in connection with the law. 

Canadian Produce Association (Canad. Prod. Assoc. Conv., 5 (1917). pp. 
[5d] } . — Among the topics discussed at this convention, held in Montreal, were 
the loss-off s^teni of buying eggs and quality payment, action of the Govern- 
ment through legislation regarding buying and selling of bad eggs, a system 
of weighing and inspecting butter, exportation of eggs to Great Britain, pro- 
posed standards for live and dressed poultry, and the organization of produce 
exchanged in Winnipeg and Montreal. 

[Grain trade in the United States] (Gonf. Represents, Grain Trade 1917, 
Aug. 15, pp. 57). — ^This report gives the proceedings of the Conference of Hep- 
resentatives of the Grain Trade of the United States, held in Washington, I>. 0., 
August 15, 1917, in regard to the formation of the U. S. Grain Corporation, its 
functions, and its methods of procedure. 

Problems, prices, and profits of the packing industry (CMcago: The 
Gudahy Packing Co., 1917, pp. SO, pi. 1). — This report contains a reply to the 
Federal Trade Commission as to the causes of the present high prices, whether 
methods of distribution of meat and meat products are the most efficient pos- 
sible, whether present methods interfere with the natural economic laws, and 
what remedies may be applied to overcome any weakness in the present sys- 
tem. The report sets forth in a general way the situation regarding the great 
packing house Industries, and the profits derived from the present methods of 
distribution. 

Beport on the production of creameries and cheese factories, 1915 and 
1916, E. H. Godfeet (Ganad. Census and Static. Off., Rpt. Prod. Cream, and 
Cheese Pact., 1915-16 lEnglish Ed.}, pp. 16). — ^This report gives statistical data 
showing by Provinces the number of different kinds of butter and cheese fac- 
tories, the number of patrons, quantity of miik used, butter and cheese made, 
prices received for all dairy products, and foreign trade of Canada in dairy 
produets- 

Monthly crop report (U. S. Dept. Agr., Mo. Crop Rpt., S (1917), No. 10. pp. 
9S-104, fig. 1).-— This report contains the usual estimates of crop conditions, 
estimated farm value of important farm products, average prices received by 
producers, and range of prices of agricultural products at important markets, 
and also contains a special crop siinminry for October, special reports regard- 
ing the condition of crops in California and Florida and of pecans, and data 
with reference to the acreage of peanuts and fall onions, the production of 
hops, Kafir and broom corn, soy beans, and cabbage, the estimated wheat surplus 
and deficiency, by States, frost damage to corn, the j^ercentage of hay haled, 
the increase in acreage of peas and beans for feed and food, etc. 

[Florida State census of 1915] (Bien. Rpt. Dept. Agr. Fla., IJf (1915-16), 
pt. 2, pp. 2S7-357) .—In this census data were gathered regarding the white 
and negro population : acreage, yield, and value of principal farm crops ; num- 
ber of live stock and number of thoroughbred stock; and the quantity of ag- 
ricultural products sold. The data are shown by counties. 

[Agriculture of Minnesota] (In Minnesota's Fifty-second Anniversary, St. 
Paul: State Bd. Immigr., 11917], 10. ed., pp. 2-51, 72-200, figs. 71).— The State 
Board of Immigration points out in this publication the resources by counties, 
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showing the area, types of soil, acreage in various crops, educational and re- 
ligious facilities, banking conditions, and value of farm lands. 

Agricultural statistics of Ireland {Dept. Agr. and Tech. Instr. Ireland^ Agf\ 
Statis. 1915, pp. 110). — This report is a continuation of previous reports 
(E, S. E., 36, pp. 393), adding data for the year 1915. 

[Agriculture in Norway] (Statis. Aarbok Konger. Norge, S5 {1915), pp. 
25^6 ). — These pages continue data previously noted (E, S. R., 33, p. 594) by 
adding statistics for the year 1915. 

[Agricultural statistics of Russia for 1915] {Bhorn. Statis. Zkon. Bmedien. 
Selsk. Klio^. Ross, i Inostran. Qosud. {Rec. Donnies Btatis. et Neon. Indus. Agr. 
Russ, et Fays. Etrangers), 10 {1917), pp. XIV+67S). — This report continues data 
previously noted (E. S. E., 36, p. 594), adding information for 1915. 

[Annual statistics of Eg^t] {Ann. Btatis. Egypie, S {1916), pp. 104-153, 
pi. 1). — This report continues data previously noted (E. S. E., 35, p. 894), 
giving sfeitistics for later years, 

AGRICUITUEAL EDUCATION, 

Report of the education branch for the year 1915-16 {Jour. Bd. Agr. {Lon- 
do?i], 24 {1917), No. 4, PP- 385-394)^ — This is the annual report of the Board 
of Agriculture and Fisheries dealing with the agricultural education work of 
the various institutions and local authorities in England and Wales for 1915-16, 
as well as •with the payments of grants during the financial year ended March 
31, 1916. 

During the year it was decided as a measure of war economy to suspend the 
grants to the Harris Institute, Preston, and to the Royal Horticultural So- 
ciety’s School at Wisley. The Royal Agricultural College, Cirencester, and the 
Agricultural College, Uckfield, Sussex, were closed in the summer of 1915, owing 
mainly to the serious decrease in attendance. All of the institutions have suf- 
fered as a result of the war. Their attendance in 1914r-15 was as follows: 
Long courses, 758, short courses, 666, as compared with 1,194 and 490, respec- 
tively, in 1013-14, and 1,284 and 593 in 1912-13. The new buildings at the 
Armstrong College, Newcastle, have been wholly utilized as a hospital since 
the beginning of the war, and roenns in the School of Agriculture, Cambridge, 
and in Wye College, w^ere occupied for a time for military purposes. The Royal 
Veterinary College, London, is the only institution w'hose activities have not 
seriously diminished. 

Local authorities held 292 organized day courses in 1915-16, attended by 
2,903 students, as compared with 341 course.s with an attendance of 3,544 in 
the previous year. The greater part of these courses were attended by women 
and w^ere held in connection with traveling dairy schools. In several counties 
courses in farriery \vere lield for .soldiers. One hundred and seventy-one eve- 
ning courses were lield, attended by 3,227 pupils, as compared with 297 eour.ses 
attended by 4,975 pupils in 1914-15. Classes in manual processes (hedging, 
plowing, milking, etc.) were held in 12 counties, the total number of meetings 
being 644 ; in the previous year 2,071 meetings were held in 21 counties. 

To encourage cheese making instead of butter making, with a view both of 
conserving the food supply and the economical utilization of surplus milk, the 
board developed a scheme of establishing traveling cheese schools, under wliicli 
it loaned sets of apparatus to local authorities wdio agreed to make new and 
additional provision for itinerant instruction in this subject. Nineteen authori- 
ties availed themselves of this offer, and 33 new schools were created in addi- 
tion to 5 previously in existence. 
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Tlie total aiiioimt distributed by tlie board for agricultural education for 
1915-16 was $ 479,420 (including $322,776.90 from the Development Fund), as 
compared with $ 469,612 in 1014-15 and $130,433 in 1911-12, The grants for 
1915-16 included $ 78,343 for universities and colleges, $ 32,479 for advisory 
work, $ 106,706 for research institutions and centers, $ 30,063 for Si>eclal research 
investigations, $8,729 for research scholarships, $135,633 for farm schools, tech- 
nical classes, local lectures, etc., $66,067 for the establishment of farm schools, 
$ 5,638 towmrd the expenses of advisoi*y councils, and $14,862 for forestry ad- 
vice, research, and experiments. 

Eighth annual report of the eleven district agricultural schools of Georgia, 
X S. Stewakt {Bui. Ga. State Col. Agr., No. 13S (1917), pp. 28, fig. i).— This 
is a report on the annual meeting of the principals and on the work of the 11 
district agricultural schools of Georgia for the year 1916-17, including extension 
wmrk, teacher training courses and summer institutes, special features, an out- 
line of the 4-year courses in agriculture and home economics, and statistical 
data with reference to enrollment, land and egnipment, and disposition of funds. 

The total enrollment of the 11 schools was 1,622, ranging from 72 to 210 
students. The schools cultivated a total of 1,094 acres, varying from 80 to 150 
acres a school. The total value of their live stock was $27,022, and of tools 
$17,185. 

It was agreed by the principals that the status of the schools be defined as 
that of 4-year high schools so articulated to the Georgia State College of Agri- 
culture as to provide admission thei*eto on the basis of 14 Carnegie units, and 
further that 36 hours of technical work per month be required of each student 
without remuneration. It was suggested that the laboratory work required by 
the various schools be unified, and that as a general rule not less than seven 
periods per week (three recitations and two double laboratory hours) should 
be given to each science. 

Agricultural education and experimentation in the Bepublic of Argentina, 
T. Amadeo {Mm. Agr. lArgmtina^l, Biv. Emenanza Agr. IPuh.J, No, 61 (1916), 
pp. 208, figs. 70). — ^This report deals with the history, development, and present 
status of agricultural instruction in Argentina, the agricultural education 
budget and inventory, a proposed central institute of agricultural investigation, 
the agricultural education law, and the duties of public authorities with refer- 
ence to agricultural education. Appendixes contain statistics of the agricul- 
tural education and investigation institutions with reference to the value of 
land, buildings, and equipment, and discussions of the cost of agricultural educa- 
tion institutions, a central institute of agricultural investigation, agricultural 
instruction in the normal and primary schools, and agricultural instruction for 
women in universities and special schools for men. 

Beport on agricultural and forestry education in the Dutch East Indies, 
H. C. H. Be Bie, W. G. Booksma, A. de Ivoxing, and L. de Blieck {f/aarO. Dept. 
Lfindb., Mjv. en Handel Nederland. Indie, 1915, pp. 93-124, 155-164, 292-S13). — 
This annual report on the activities of the Department of Agriculture, In- 
dustries, and Commerce of the Dutch Bast Indies, includes a report on the 
progress of agricultural research and instruction in 1915. The latter comprises 
instruction given in the Higher Agricultural School at Buitenzorg, a secondary 
school of cultivation at Soekahoemi, a veterinary school at Buitenzorg, 17 ele- 
mentary agricultural schools for the natives, normal schools, special courses of 
lectures, demonstrations, etc., for adults, and an experiment in giving instruc- 
tion in agriculture to the higher classes of village public schools. 

The study of veterinary science, M. Ottxcming, F. T. Daubigny, J. H. Eeeb, 
C. D. McGimay, W. J. BuTHEUFOKn, and H. A. Cbaig {Agr. Gag, Canada, 4 
(1917), No. 10, pp. 874’-BSl ). — ^A brief description is presented of the instruc- 



19181 


MISCELLANEOUS. 


297 


tion in veterinary science given in Nova Scotia by the College of Agriculture ; 
in Quebec by the School of Comparative Medicine and Veterinary Science, 
affiliated with Laval University ; in Ontario by the Ontario Veterinary College, 
and the veterinary department of Ontario Agricultural College, in Manitoba by 
the Manitoba Agricultural College; in Saskatchewan by the College of AgTiciil- 
ture of the University of Saskatchewan ; and in Alberta by the schools of agri- 
culture at Olds, Claresholm, and Vermilion. 

Productive farming, K. C. Davis iPhiladelphia and London: J. B. Mppincoit 
Co.f 1917, 3, ed., rev. and enl.^ pp. pi. 1, figs. — This is a third 

revised and enlarged edition of this text, previously noted (E. S. R., 28, p. 393), 
The principal additions include chapters on tobacco for market and road con- 
struction and mechanics, and suggestions to teachers for additional exercises 
and projects. There are also minor additions throughout the text and the data 
in the appendixes are brought up to date. 

Summer courses in agriculture for teachers, D. A. DeWolf, R. P. Steeves, 
P. C. Hakkison, J. B. Daxbeno, R. Pletchee, A. W. Cocks, J. C. Millee, and 
J. W. Gibson [Agr. Qaz. Canada, 4 (1917), Vo. 10, pp. 8S7~900, figs. 7). — Reports 
are given with reference to attendance, organization, and subjects and length of 
courses in agriculture for teachers in 1917 summer schools in Nova Scotia, New 
Brunswick, Macdonald College, Ontario Agricultural College, Manitoba, Sas- 
katchewan, Alberta, and British Columbia, 

School and home gardening, J. L. Randall (Rpt. Comr. Ed. [U. B.], 1915-M, 
I, pp. 259-270). — In this review the author discusses the need for gardening, 
the early history and present status of children’s gardens, garden promotion 
by agencies other than schools, gardening in several recent city school surveys, 
the plan of gardening suggested by the school and home gardening division of 
the U. S. Bureau of Education, and children’s gardens in Porto Rico and the 
Philippine Islands. A brief statement with reference to the care of school 
gardens during the summer vacation in Canada, by 0. H. Lane, is included. 

Instruction in gardening in cooperation with the International CMldren^s 
School Farm League {Jour. N. Y. Bot. Gard., 18 {1917), No, 207, pp. 5S-61, pi. 
1). — ^An account is given of a plan of cooperation which became effective April 
1, 1917, betw’een the International Children’s School Farm League and the New 
York Botanical Garden for the establishment at the garden of a training school 
for teachers of children’s gardens and others interested in gardening. The 
managers of the garden, in consideration of a guaranty of $4,400 a year for a 
term of not less than two years, agree to set apart and prepare a tract of land 
and to furnish lecture-room accommodations, library and herbarium facilities, 
etc., for the purpose. 

The gardening courses to be offered are outlined. 

Gardening for little girls, Olive H. Foster {New Yorlc: Dufflcld c€ Go., 1917, 
pp. pis. 8, figs. 4). — Directions are given for planning and planting 

flower gardens, together with information with reference to colors, season of 
bloom, etc., of the more common annuals and perennials. 

Boys' and girls' club contests, J. E. McLarty et al. {Agr. Gaz. Canada, 4 
(1917), No, 6, pp. 476-488). — Brief accounts are given of the present status of 
boys’ and girls’ club contests in the Provinces of Prince Edward Island, Nova 
Scotia, Quebec, Manitoba, Saskatchewan, Alberta, and British Oolumbia. 

MISCELLAmOTJS. 

Fortieth Annual Report of Connecticut State Station, 1916 (Connecticut 
Btate 8ta. Rpt. IBM, pt. 6, pp. XXTI). — ^This contains the organization list, a 
report of the board of control, and a financial statement for the fiscal year 
ended September 30, 1916. 
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Twenty-iimth Annnal Beport of Massachusetts Station, 1916 (Mitesachu- 
setts Sta. Rpt. 19J6, pts. 1-2, pp, figs, 150) .-—'Tins contains tlie 

organization list, reports of the director and heads of departments, a financial 
statement for the fiscal j^ear ended June 30, 1916, and reprints of Bulletins 
16S-172, previously noted. The experimental work recorded is for the most 
part abstracted elsewhere in this issue. 

Thirtieth Annual Beport of Nebraska Station, 1916 {Rehraska Sta, Rpt. 
191S, pp. LIII ). — This contains the organization list, a report as to the work 
of the year, a report of the extension service of the college of agriculture, and 
a financial statement for the period ended June 30, 1916. The experimental 
work reported is for the most part abstracted elsewhere in this issue. 

Miscellaneous experiments {Pemisylvania Sta, Bui. 147 {1917), pp. 40, figs. 
21 ), — This bulletin contains a number of short articles, the experimental fea- 
tures of which are for the most part abstracted elsewhere in this issue. 

Monthly Bulletin of the Ohio Experiment Station (Mo, Bui. Ohio Sta., 11 
(1917), Ro. 10, pp. S15-349, figs. 11 ). — ^This contains several articles abstracted 
elsewhere in this issue; Acid Soils and Soil Acidity, by G. J. Schollenberger ; 
and notes. 

Monthly bulletin of the Western Washington Substation {Washington 
Sta., West. Wash. Sta. Mo. Bui., 5 (1917), Nos. 7, pp. 93-108, figs. 2; 8, pp. 109- 
124, fig^- '3')* — ^These numbers contain brief articles on the following subjects: 

No. 7. — ^The Farmer’s Opportunity, by H. L. BlanchfUTl; Good Fall Farming 
Practice in Western Washington, by E. B. Stookey; Piu’e-bred Sires Pay, by 
N. 0. Jami.son; Fruit, A Food Essential, by B. J. Barnett; The Home Bfimit 
Garden, by J. L. Stahl; Standardizing Eggs, by Mr. and Mrs. G. K. Slioup, 
including a description of a homemade egg-grading device; How About Your 
Drinking Water? by 0. A. Magoon; and Home-grown Kale Seed, by E. B. 
Stookey. 

No. 8 . — Safe and Sane Methods of Increasing I'ood Production, by G. Sev- 
erance; Farmyard Manure — Our Best Fertilizer, by E. B. Stookey; Handling 
Poultry Manure, by Mr. and Mx-s. G. R. Shoup, Including a description of a 
homemade poultry manure cart; The Farm Flock, by C. E. Howell; Currants 
and Gooseberries in Western Washington, by J. L. Stahl; Why Do Trees Fail 
to Fruit? by J. L. Stahl; Storage Hots of Potatoes, by A. Frank; and lour 
Common Plant Diseases, by A. Frank, 



NOTES. 


Arizona tfniYerslty and Station, — ^Dr. H. H. Forbes, dean of tbe college of 
agriculture and director of the station, has been given a year’s leave of absence 
to assist the Societal' Siiltanienne d’ Agriculture, of Cairo, Egypt, in agricultural 
war service in the valley of the Nile. Charles R. Adamson has resigned as 
poultryman to become a county agent. 

Kansas College and Station. — Dean W. M. Jardiue has been appointed presi- 
dent, and Dr. J. T. Willard, vice president. Harry L. Kent, associate professor 
of education and principal of the school of agriculture, has been appointed 
State director of education under the Federal Vocational Education Aid Act 
R. W. Kiser, instructor in animal husbandry and superintendent of land and 
live stock, has become extension animal hushandman and has been succeeded 
by J. W. Crumbaker, foreman of the agronomy farm, and he in turn by Geo. H. 
Phinney. N. E. Olson has resigned as assistant in dairying and has been suc- 
ceeded by W. R. Davis. H. A. Pratt has been appointed assistant in horti- 
culture and foreman of the greenhouse, vice W. F. Pickett resigned. 

Maine Station. — Dr, Raymond Pearl, biologist and for some time in charge 
vof statistical work for the U. S. Food Administration, has been appointed head 
of the department of biometry and vital statistics in the school of hygiene and 
public health of John Hopkins University. 

Nevada XTniversity and Station. — Dr. Winfred B. Mack, head of the depart- 
ment of veterinary science and bacteriology in the university and station since 
1907 and head of the State Veterinary Control Service, died January 18 at the 
.age of 46 years. Dr, Mack was a 1904 graduate of the New York State 
'Veterinary College with tw’o years post graduate training, and in 1905--6 was 
assistant In comparative patliolog 3 ^ and bacteriology at Cornell University. His 
work in Nevada had dealt mainly with diseases of live stock, notably infectious 
anemia of horses, contagious epithelioma of chickens, and various disorders 
cf sheep and cattle. Of late he had been giving particular attention to quaran- 
tine and insiiection work, including the supervision of the campaign against 
rabies. 

New Mexico Station. — G. A. Thompson, assistant in soils in the Washington 
Station, ' has been appointed assistant agronomist, vice A. Z. Smith, who has 
taken up county agent work. 

New York State Station. — F. PI. Hall, vice director and editor, has been 
granted leave of absence to take charge of publicity work of the U. S. Food Ad- 
ministration dealing with perishable foods. 

Wisconsin University and Station. — Dean H. L. Russell has been granted 
leave of absence to succeed George E. Haskell in charge of the work with butter 
.and cheese of the United States Food Administration. 

Progress in Agricultural and Home Economics Instruction in Canada.— The 
chief of the Military Convalescent Home of Sans-Bruit, Quebec, has made ar- 
rangements for teaching agriculture to convalescent soldiers, the courses being 
in charge of a district agidcultural representative. Instruction has been 
given in pi'actical work in drainage surveys and rotations on the hospital farm, 
commex'cial poultry keeping, market gardening, and beekeeping. Some of the 
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coiiYaleseents licwe also helped in field husbandry, soil preparation, harvesting, 
etc. 

What are known as the royal agricultural schools, Incorporated by the legis- 
lature of Quebec, are designed to give instruction to the sons of soldiers. 
These schools and farms are situated in the township of Howard, Argenteuil 
County, and are open to the sons of all soldiers who have taken part in the 
war. The property of the schools consists of 3,468 acres, with a large residen- 
tial building to accommodate 25 boys, a residence for teachers, and a number 
of cottages for workmen. The parents of the boys will be under no expense 
for their sons while they are at the schools, and when of sufficient age the 
boys will be assisted in making a start for themselves. 

A two-year agricultural course was opened at the Victoria (B. 0.) high 
school last fall with 30 boys and girls in attendance. It has been substituted 
for one or both of the two foreign languages previously required, except that 
students wishing to qualify for first-class teachers’ certificates or for entrance 
to the university must include with agriculture the study of one foreign lan- 
guage. All of the usual branches of agriculture are covered, and with some 
slight variation in the second year, when home economics for girls and cer- 
tain special topics in agriculture for boys are emphasized, are the same for 
boys and girls. 

Farm Schools in the Philippines, — Beginning with the present school year, 
1911-18, all schools where a course in farming is given are to be in session 
throughout the year. This is not entirely a new venture, as for several years 
all settlement farm schools and most agricultural schools have been in con- 
tinuous session, and notwithstanding the younger pupils enrolled in them these 
schools have maintained the best farms. 

The calendar year has been divided into 42 wedvs of classroom wmrk, 4 weeks 
of special field practice, 4 w^eeks of vacation, and 1 w’eek each for examinations 
and an annual cleaning up. Each pupil enrolled will be given a vacation of 4 
weeks at the time in the year that the farm activities can test spare his 
services. All teachers assigned to farm schools are required to render service 
throughout the school year, except that short vacations may be given when their 
services can be spared. 

It is believed that students should be detailed to definite projects and thereby 
become factors in a productive enterprise. Each pupil is expected to do field 
work for not less than 4 consecutive periods (160 minutes) each day for 5 days 
a week, and daily field wx)rk up to 3.5 hours may be required at the option of 
the principal Each pupil is required to perform at least 3 hours of field work 
on every other Saturday forenoon. 

The same school year and calendar hold for the domestic science classes in 
farm schools. For the required four weeks of all-day work the principals may 
select one or more of the following activities for the girls : Canning and cook- 
ing, the preparation and serving of midday meals to the boys on all-day work 
detail, comnierdal lace or embroidery making, or sewing on their own clothes 
or clothing for members of their families. The services of the girls are also 
employed during the harvest periods in assisting with certain kinds of field 
work. 

Agricultural lastruction for Orphans of Farmers Killed in the War in 
Italy.— Francesco Borgogna has instituted in the Home for the Poor in Yercelil, 
12 places for orphans of farmers who have fallen in battle. This provision will 
give them an opportunity to complete the elementary course and the secondary 
courses in the professional school of agriculture in the Borgogna Royal Profes- 
sional Seiiool, leading to the diploma of special field agent in rice culture. 

o 
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Altlioiigli more than half a century has now elapsed since the pas- 
sage of the first Morrill Act, the question is still occasionally agitated 
of the purpose and optimum development of the institutions estab- 
lished under its provisions. Criticism sometimes takes the form of 
assertion that the act itself is vague and prescribes no definite type 
of education. More frequently it is argued that a kind of high-grade 
vocational training was contemplated by the act, but that the agri- 
cultural colleges or individual institutions of the group are not ful- 
filling their appointed mission in that direction. In still other in- 
stances the relations of these colleges to other educational institutions 
or to the State system of education, the efficiency of their adminis- 
tration, or the formulation of a broad constructive policy for their 
future development have been the subjects of inquiry from various 
points of view. 

The report of a special commission which has been studying some 
of these matters in Massachusetts has recently been issued, and ap- 
pears to be of considerable general interest. This commission was 
authorized by the Massachusetts Legislature in 1916 for the purpose 
of investigating “the subject of agricultural education as conducted 
at the Massachusetts Agricultural College and the development of 
the agricultural resources of the Commonwealth.” For some time 
there had been, in connection with the granting of ax^propriations to 
the college, more or less agitation as to the type of instruction it 
should give, its policies, and similar matters. While specific lines of 
inquiry were |)rescribed to the commission wdiich had special refer- 
ence to local conditions, most of the questions raised are common to 
the agricultural colleges as a group, and many of the findings of 
the commission are of much more than State- wide ai^plication. 

The commission consisted of the State sui^ervisor of administra- 
tion and the State commissioner of education, together with three 
members designated by the governor. One of these, Dr. L. Clark 
Seelye, president emeritus of Smith College and widely known in 
educational circles throughout the country, was made chairman. The 
remaining members were selected respectively from the agricultural . 
and business interests. 

mi 
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Public hearings were held in several sections of the State, as well 
as conferences with representatives of various agricultural organiza- 
tions, educational institutions, and similar bodies. A detailed in- 
spection was made of the work of the college and a comparison of its 
management with that of other institutions, A committee attended 
the 1916 session of the Association of American Agricultural Col- 
leges and Experiment Stations, and had interviews with, many of the 
presidents and deans present and with officials of this Department, 
the U. S. Bureau of Education, and others. In short, the intention 
was to seek information from all available sources, and to make a 
thoroughgoing studj^ from which could be formulated, with some de- 
gree of finality, conclusions as to the future policy of the State 
toward the college. 

The commission gave special consideration to a determination of 
what should be the fundamental purposes and relative educational 
status of an agricultural college. It concludes that “ the land-grant 
colleges were primarily established to promote the study of agri- 
culture by the most advanced and scientific methods of instruction.” 
Consequently, the courses of instruction in the college should indi- 
cate an institution of a high grade for the teaching of scientific agri- 
culture. In its distinctive field of agriculture it should be compar- 
able with the Massachusetts Institute of Technology in its field of 
mechanic arts. No countenance whatever should be given to any sug- 
gestions that the agricultural college should be placed on the level 
of a trade or vocational school.” 

This attitude is specially gratifying because the contention of those 
primarily responsible for instigating the inquiry was that the college 
courses wmre too technical, and that the institution Kshould be in effect 
a farm school. Similar views have been expressed in other quarters, 
and it is hoped that the conclusions of this commission may help to 
terminate controversy along this line. 

The commission gives little credence to the conception occasionally 
met with that agricultural education is somehow inferior in its peda- 
gogical requirements and value to other types of education. The 
policy early established and consistently maintained by the Massadui- 
setts College of insisting on adequate preparation and high standards 
of instruction and scholarship is thoroughly approved. The commis- 
sion declares that the standards of entrance “ should be high enough 
to secure students capable of maintaining a high grade both in 
academic and scientific study. Without admitting that these entrance 
requirements should be the same as those adopted by the colleges of 
liberal arts, yet the commission believes that they should be of as high 
a standard. . . . The commission indorses fully the position of the 
college in requiring that its students shall be as well prepared for its 
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instruction as students are for advanced instruction in any otlier 
institution of higher education, and that the degrees it confers shall 
be of equal worth in their field with the academic degrees conferred 
by other colleges as certificates of attainment in other fields.’^ 

The relations of the college to the secondary schools of the State 
are also discussed. The agricultural college is regarded as “ the last 
stage in a State-wide educational sj^stem for the advancement of 
agricultural science,” and for this reason should be closely correlated 
with secondary schools where agriculture is taught. It is recognized 
that in such schools, and particularly those functioning under the 
Federal Aid Vocational Education Act, the primary aim is quite dis- 
tinct from that of college preparation, and that agriculture will be 
taught there from a very different point of view. Nevertheless, the 
commission advocates the establishment of optional agricultural 
courses, so far as practicable, in public high schools, and where this is 
done, the granting by the college of the same credits as would be 
given in any other science. It is made plain, however, that other 
courses properly included in the high school curriculum should not be 
supplanted, but should be so arranged as to make it possible for the 
student to secure a thorough and comprehensive training which will 
enable him to enter the agricultural college in good standing and at 
least with an elementary knowledge of the subject on which his 
future Avork will naturally be based.” 

With reference to the charge that the college has been offering too 
general an education, the commission reports that substantially three- 
fourths of the students are giving three-fourths of their time to dis- 
tinctively agricultural subjects. It finds that science occupies by 
far the most prominent position in the curriculum, with fifty-four 
members of the faculty engaged in instruction in agriculture and the 
cognate sciences and only fourteen in the humanities and mathe- 
matics, So far from the existence of any trend away from agricul- 
tural Avork, it was brought out that there is rather a prevailing 
tendency among the undergraduates to elect studies according to 
their supposed commercial A^alues and to neglect those studies which 
aim to strengthen and cultivate the mind.” The commission does 
not specifically condemn this tendency, but it points out that, while 
the State in its acceptance of the provisions of the Morrill Act is 
bound to give special instruction in agriculture, it is not less bound 
by the language of the act to give a liberal education as an integral 
part of its distinctive work, and not to neglect or relegate to subordi- 
nate places those studies which experience has shown are best fitted 
to nourish and , strengthen the faculties of the mind and AAdiicli will 
enable men to do better work, whatever that work may be.” 

The familiar criticism that only a small proportion of the grad- 
uates become farmers, because of a lack of practical instruction,- iS' 
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deeaied entirely unmerited. It is shown that farm work is now re- 
quired of every student and that a summer session has been intro- 
duced whereby such work can be carried on more readily. Of the 
total hours assigned to work in the divisions of agriculture and 
horticulture over two-thirds are given to laboratory and field work. 
Though the commission sees no necessity for imposing any arbitrary 
requirement of farm experience upon faculty members, a great ma- 
jority of the instructing force in these departments have had such 
experience. The lack of practical farmers, therefore, among the 
graduates does not appear to be due to a lack of practical work in 
agricultural instruction and can be more readily explained from 
other causes. 

^‘Practical farmers the college does educate. They are found in 
all parts of the State, and they are conducting farms which are 
profitable to themselves and are profitable as object lessons. The im- 
portant consideration, however, is that the college should train men 
who by their superior education and intelligence can make valuable 
contributions to the agricultural interests of the Commonwealth.” 
The showing made by the college in this respect is commended as 
highly creditable. 

The commission was apparently little impressed with the some- 
what provincial complaint presented that many graduates from the 
Massachusetts College settled outside the State, Vvhich thereby lost 
the benefits of their work. It points out how largely the State col- 
lege is indebted to the Federal Government for its support, so that 
“ if its graduates enter into the service of other States it is only re- 
paying the Federal Government for the aid it has received. All of 
the States are mutually indebted to each other for scientific knowl- 
edge, and it should be a source of congratulation rather than of 
complaint that the agricultural college here can pay to the other 
States something of its indebtedness to them.” While the first and 
constant care of the college is the promotion of the welfare of agri- 
culture in Massachusetts, there should be the closest affiliation be- 
tween the Federal and State agencies for the advancement of com- 
mon interests, and every State college should work not only for the 
interests of its own State, but also for the promotion of agriculture 
throughout the United States.” 

The commission went quite fully into the administration and op- 
eration of the exepriment station, having before it some criticisms 
as to the technical character of its work and publications, alleged 
delay in meeting popular requests for assistance in combating insect 
pests and plant diseases, and laxity in enforcing State control laws. 
The intelligent and broad-minded manner in which these matters 
are handled in the report speaks for the study given them and the 
generally creditable condition found to prevail in the station. 
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The work of the station is referred to as one of the most impor- 
tant departments of the college,” and one wdiich has richly con- 
tributed to the agricultural wealth of the State.” Some suggestions 
are put forward as to the means of strengthening its research ac- 
tivities, 'among others relieving it entirely of the administration of 
control laws and providing for practically full-time service of its 
staff on experimental work. 

The commission takes an enlightened view of the conditions and 
requirements of station work. It maintains that the main work of 
the station should be carried on by highly trained experts who give 
practically all of their time to reseai’ch. It wdll be conceded that 
research work, specially elaborate technical investigations such as 
are conducted b}’ the experiment station, can be best accomplished 
by giving them the exclusive attention of the investigator. If the 
investigator’s attention is diverted or interrupted by other work, his 
progress in his investigations is delayed in even greater proportion 
than is represented by the amount of time actually lost. ... To 
a very limited extent the giving of instruction by the station may 
be advantageous, and it is perhaps detrimental to separate [station 
■workers] entirely from contact with the ordinary work of the college, 
but, so far as is feasible, arrangement should be made to prevent 
their attention being diverted and their important work interrupted 
by other duties.” 

The establishment and maintenance of the graduate school, which 

properly completes the work of the undergraduate college ” is ap- 
proved. The necessity for graduate training of specialists is recog- 
nized, and the provision of ample facilities and funds for its support 
is recommended. 

The extension service is credited with having contributed much 
to the development of the farmer and to the agricultural wealth of 
the State. The desirability of close cooperation with other existing 
agencies for country-life improvement is set forth, and the commis- 
sion believes that “ the most logical and the most beneficial service 
the extension department has rendered has been in helping farmers 
iif the improvement of agricultural methods.” It recommends that 
it keep as closely as possible to that form of service, although there 
is nothing in the report which would preclude the college from 
studying rural problems in all their bearings. 

The efforts of the college to coordinate its wmrk with that of the 
State board of agriculture and other organizations interested in 
agricultural advancement and supported by the State are com- 
mended. As a further step in this direction the establishment by 
the legislature of a board for agricultural coordination is advocated. 
The duty of this board would be ^^ to correlate the agricultural 
agencies of the Commonwealth, to supervise their respective publi- 
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cations, to prevent overlapping, and to secure the greatest efficiency 
and economy in their work.” 

The first need of the college is set forth as permanent and adequate- 
financial support. “ All of the other problems with which it is con- 
fronted can only be solved satisfactorily if requisite means are pro- 
vided to meet the expense which their solution involves. Inadequate 
support means poor teachers, poor buildings, poor equipment, a sec- 
ond or third rate institution.” The public is frankly advised that the 
college “will probably prove one of the most expensive institutions 
which the State maintains if it is to repay the State for its invest- 
ment, and will grow more expensive the better instruction it gives.” 

Special consideration was given to a study of the best method of 
supporting the college. Of the four plans examined, that of millage 
appropriations, based on a fractional amount of the State’s valua- 
tion, is deemed most advantageous to the institution, since in general 
it affords assurance of a certain relatively fixed income increasing 
with the advancing valuation of the State and with the developing 
needs of the college. The method chiefly followed in the past of 
annual appropriations based on estimates made directly to the legis- 
lature is characterized as unsatisfactory to both the college and the 
legislature, since it prevents the trustees from knowing sufficiently in 
advance what means they will have for the development of their 
plans, and has also apparently proved wasteful of the time of the 
college authorities and of the legislators. 

A modification of this plan, which makes contmuing specific ap- 
propriations to cover a definite period of years or until revoked, is 
deemed objectionable from the legislature’s viewpoint because of 
its implication of a binding agreement upon subsequent legislators. 
If the appropriations are made for a fixed period, there is also “ al- 
most certain to be at the end of the period the kmd of discussion of 
the college and its conduct that is not beneficial to it.” The final 
plan studied, that of a general advance budget for all State institu- 
tions, “ if carefully worked out and justly administered,” is believed 
to be of great merit and applicable to the college. 

The imperative need of several important buildings, additional 
improved live stock and other equipment, and more land is dis- 
cussed in detail. An adequate and fireproof library building, to cost 
about $250,000, and a commodious chemical laboratory, “ furnished 
with the best facilities for chemical instruction and research,” are 
deemed particularly necessary. A suitable gymnasium and armory, 
a dormitory system commensurate with the growth of the college, in- 
cluding provision for the increasing number of women students, and 
a greatly enlarged central heating plant are also recommended. The 
need of planning ahead on such matters is set forth, and the policy 
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is favored of increasing the power of the trustees in such matters as 
the purchase of land and erection of buildings, subject to the ap- 
proval of the goreriior and council, rather than requiring specific 
authorization by the legislature. 

No change is suggested in the present methods of appointment of 
trustees and members of the faculty. It is thought desirable, 
however, that an age limit of 68 years be. established for all 
teachers or scientific workers on the staff. Legislation providing a 
system of retiring allowances for such employees who have been in 
the service of the college at Ikist 15 years is recommended, to 
be administered either by the trustees or the State Teachers’ Eetire- 
ment Board. 

The question as to whether the college is or is not a State' institu- 
tion is taken up. It is stated that practically there can be no question 
in the matter, but since the trustees form a corporation some tech- 
nical legal questions have been raised, and legislative action is recom- 
mended to settle the matter. 

In conclusion the commission considers the relation of the college 
to the development of the agricultural resources of the State. It is 
brought out that because of various economic changes the acreage of 
improved land decreased nearly one-half from 1880 to 1910 and there 
was also a heavy decline in the number of milch cattle. During the 
same period, however, the yield and value of cultivated land and the 
productivity of the cows have increased materially. 

The college is credited wfith valuable service in this direction, par- 
ticularly by teaching farmers how to readjust themselves to the altered 
conditions. It “has done much and B can do more to develop the 
agricultural resources of the State, in directing farmers into new 
lines of agriculture such as market gardening, fruit growing, green- 
house products, and by showing them how, by teaching new methods 
of fertilization and cultivation, the productivity of their farms can 
be largely increased. Farming in these days and in this region can 
not be caiTied on profitably by old-fashioned methods. It must have 
the benefit of that advanced scientific and technical agriculture which 
the Massachusetts College was established to give.” 

The report of the Massachusetts commission thus contains much 
that is already familiar to agricultural educators, but not always 
understood and appreciated by the general public. It is a valuable 
restatement of some of the fundamental relationships of the agricul- 
tural college and the State, embodying as it does the conclusions of a 
commission broadly constituted and with sufficient time at its dis- 
posal for mature study. While not all of its findings are of general 
application or would meet with universaF acceptance, the report as 
45967'*— 18 ^2 
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a whole should prove most helpful, both in clarifying the situation in 
Massachusetts and also as a careful, conservative, but withal a con- 
structive conception of the present status and value of the agricul- 
tural college in the American educational system. 

It establishes clearly the idea of a strong institution of high grade, 
supported liberally and consistently by the State, to work for the en- 
lightenment and advancement of agriculture through instruction of 
college grade, through research and experiment of fundamental char- 
acter, and through extension teaching. 



RECENT WORK IN AGRICULTURAL SCIENCE. 


AGEIOULTUEAL CHEMISTEY— AGEOTECHKY. 

An introduction to tlieoretical and applied colloid cliemistry, W. Ostwald, 
trails, by M. H. Fischeb {New York: John Wiley <€ Sons, Inc., 1917, pp. XY-Y 
232, f!gs. 46). — This is an authorized English translation of the work previously 
noted (E. S. E., 35, p. S). 

The action of aluminum chlorid on cymene, A. W. Schokgee {Jour. Amer. 
Chem. Soc., 39 (1917), No. 12, pp. 2671-2670). 

Tannin content of Pacific coast trees, H. K. Benso?^ and P. M. Jones {Jour. 
Indus, and Nngln. Cheni., 9 {1017), No. 12, pp. 1096-1098). — Analytical data on 
western larch (Larix- occidcntalis), yellow pine (Plnus pondcrosa), western 
hemlock (Tsuga JielcrophyUa) , dogwood {Cormis mUtalUi), cottonwood (Popu- 
lus trichocarpa) , and alder {Alnus oregona) are submitted in tabular form. 

An analysis was also made of a sample of Douglas fir -svlucli had been kept 
in a loosely stoppered jar for one year. The tannin content had been increased 
by 1.0 per cent. The total solids also increased, but a decrease in the noiitan- 
liin material was noted. 

Prom the data the authors conclude that Douglas fir slab wood selected for 
tannin extraction can be advantageously seasoned for one year. Western hem- 
lock bark, western larch, and Nvestern pine seem also to yield extracts satis- 
factory both in (quantity and quality. The dogwood appears to be suitable for 
use in extract manufacture, but only as a dye. 

The indigenous tans and vegetable dyestufis of New Zealand, B. C. Aston 
{Jour. Agr. [New Zeal.}, 15 {1917), Nos. 2, pp. 55-62; 3, pp. 117-128).— This is 
a general review and discussion of the subject, with references to the literature 
cited. 

Comparative tests of chemical glassware, P. H. Walker and P. Vv . Smither 
(Jour. Indus, and Engin. Chem., 9 (1917), No, 12, pp. 1090-1092, figs. 4). — Data 
obtained in tests made at the Bureau of Standards of the U. S, Department 
of Commerce on Kavalier, Jena, and five American-made wares, which in- 
cluded chemical analysis, determination of coeificient of expansion, refractive 
index, condition of strain, and resistance to repeated evaporation, to heat, to 
mechanical shock, and to chemical reagents, are submitted in tabular and 
graphical form. 

The results in general indicate that all the American-made wares tested are 
superior to Kavalier and equal or superior to Jena ware for general chemical 
. laboratory use. 

An efficient apparatus for frictional distillation under diminished pressure, 
W. A. Noyes and G. S. Skinner (Jour. Amer. Gheni. Soc., 39 (1917), No. 12, pp. 
2718-2720, fig. 1). — An "Apparatus wdiich is considered to be highly efficient is 
described by a diagram. The apparatus consists essentially of a Claissen flask 
to which are attached a separatory funnel and a fractionating column. The 
advantages claimed for it are that it may be used advantageously with either 
small or large fractions of material by regulating the flow of the entrant 
fraction from the funnel, and that the successive fractions may be intro- 
duced without losing the vacuum* 
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The solubility of silica, T. Lenheb and H. B. Meeeill (Jour. Amer. Ohem. 
SoG., 89 {1917}, Xo. 12, pp. 20SO~26S8, figs. 2).— Data on the solnhOIty of silica In 
water and in liydroclilorie and sulphuric acids are reported in tabular and 
gi'apliical form. 

The solubility was found to be definite and to depend on the temperature and 
concentration. With gelatinous silica, equilibrum was reached in a few hours 
or, at most, in a few days. Equilibrium could not be obtained wnth ignited 
silica in clays or weeks. The solubility of the gelatinous silica was found to be 
the slime regardless of the method of preparing the gel. The true solubility of 
Ignited silica is deemed to be the same as that of gelatinous silica, but satura- 
tion is not reached in any short period of time. The apparent .solubility is 
somewhat less than that of gelatinous silica. 

Study of the preparation of ammonium nitrate by double decomposition 
between sodium nitrate and ammonium chlorid, E. Eei^gade Gen. ScL, 

2S (1917), Xo. 17~1S, pp. 4^9-503, figs. 4). — ^The author has studied the reaction 
NaN03+NH4C]^NH.N03-bNaGl 

and has determined the optimum conditions for obtaining the largest yield of 
ammonium nitrate. The data are submitted in tabular and graphical form and 
discussed. 

The nitrogen distribution in protalbinic and lysalbinic acids, Coknelia 
Kennedy and B. A. Goetneb (Jour. Amer. Chem. Boc., 39 (1917), Uo. 12, pp. 
$7SJf-27S6 ). — ^Tiie authors, at the Minnesota Experiment Station, prepared pro- 
talbinic and lysalbinic acids by the action of alkali on egg albumin, and deter- 
mined the nitrogen distribution in these substances, as tveli as in the original 
egg albumin, by Van Slykc's method (E. S. K., 26, p. 22). 

No marked difiereiices ivere observed in the nitrogen distribution of these sub- 
stances and the egg albumin. Both the acids shouted a sometvhat greater ap- 
parent lysin content than the original egg albumin. This is considered due to 
the presence of ornithiii, derived from arginln by the action of the alkali. 

It is noted that the results presented “ furnish no evidence as to whether 
or not tlie protalbinic and lysalbinic acids are true chemical compounds or as to 
whether or not their chemical structure is more simple than is that of egg albu- 
min. It is extremely improbable, however, that either preparation has as low 
a molecular weight as 800. ” 

The effect of prolonged acid hydrolysis upon the nitrogen distribution of 
fibrin, with especial reference to the ammonia fraction, K. A. Goetnek and 
G. E. Holm (Jour. Amer. €hem.. Boc., 39 (1917), Xo. 12, pp. 27S6-274r5, fig. 1 ). — - 
The authors, at the Minnesota Experiment Station, hydrolyzed fibrin wdth 20 
per cent hydrochloric acid for various periods of time, ranging from one hour 
to six weeks, and analyzed the resulting hydrolysates. 

Prom the data obtained, it is concluded that the figures for amraonia nitrogen 
in an acid hydrolysate are not necessarily a true measure of the amid nitrogen 
in the protein molecule, but that they also include some ammonia derived from 
the deamination of certain of the amino acids, the extent of the deamination 
Hepemling upon the length of hydrolysis. Monoamino acids are considered to 
be inucli more easily deaminized than the histone bases. Oystin is not the only 
amino acid which undergoes deamination when boiled with hydrochloric acid. 

The figures for arginin, histidin, and lysin in a Van Slyke analysis are not 
appreciably altered by a hydrolysis extending over six weeks, providing that all 
tryptophan has been so altered that it does not precipitate on the addition of 
phosphotungstie acid. If it does precipitate it will be calculated as histidin. ” 

Increases in the insoluble humin nitrogen, due to prolonged hydrolysis, are 
regarded as clue to carbonization. It is noted, however, that there is no means 
of proving or disproving this hypothesis at present. 
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The data are presented in tabular form and discussed. 

Some nitrogenous auxoamylases, E. W. Rockwood (Jotir, Amer. €liem<. Soc., 
39 {1917), Ao. 12, pp. 27Jf6-2752 ) . — From experimental data submitted, it is 
concluded that both acyclic and cyclic compounds increase the power of the 
salivary ferment to hydrolyze boiled starch. In the cyclic compounds the action 
is the same whether the amino group is in the side chain or whether in the ben- 
zene ring. The salts from 'which the amino acids are derived do not have this 
action, thus indicating that the amino nitrogen is the activating agent. The 
position of the amino group in the benzene ring does not appear to cause any 
difference in activity. Acid amids, urea, etc., do not increase the hydrolytic 
power of the amylase. The sulphonic acid* radical, when introduced into an 
amino compound instead of the carboxyl group, destroys the stimulating effect 
of the amino gi’oiip. Imids do not possess this stimulating power. 

Proteins are considered to act as auxoamylases toward ptyalin because of 
their nitrogen content, and as the number of free amino groups is increased by 
hydrolysis the activity of the hydrolyzed substances is also increased. 

“The amino acids appear to act as auxoamylases toward the pancreatic 
enzym also. Hence the amino acids produced in the intestine by digestive pro- 
teolysis will act as hormones in starch digestion, and this factor should be taken 
into account in the study of normal digestion. ” 

See also a previous note (E. S. R., S7, p. 204). 

Analytical control of the ammonia oxidation process, Gr. B. Taylok and J. D. 
Davis (Jour, fndiis. mid Engin. Chem., 9 {1917), No. 12, pp. 1106-1110, figs. 2 ). — 
In the course of some experiments on -the oxidation of ammonia for the pro- 
duction of nitric acid the authors have developed several analytical procedures 
for determining the course of the reaction. These procedures are described and 
discussed in detail. 

A method for the determination of ammonia nitrogen with formaldehyde, 
G. H. 0. VAN Bebs (Ghem. WeekU., U {1917), No. lA pp. 968-975).— The fol- 
lowing procedure for the determination of ammonia nitrogen in ammonium 
sulphate is described: 

Five gm. of the ammonium sulphate is dissolved in water and the solution 
made up to 100 cc. and filtered. Ten cc. of the filtrate is transferred to a 
small Erlenmeyer fiask, and 1.2 cc. of a 35 per cent formaldehyde solution 
(specific gravity 1.0S3 at 15® C.) and 10 cc. of -normal potassium hydroxid 
added. The flask is well stoppered, and the contents thoroughly shaken and 
allow'ed to stand overnight. Fifty cc. of boiled distilled water is added and 
the excess alkali titrated with tenth-normal sulphuric acid, using phenol- 
phthaleiii as indicator. The proper corrections should be made for the acid in 
the solution and also in the formaldehyde. The percentage of nitrogen in the 
material is calculated by subtracting the number of cubic centimeters of tenth- 
normal acid, plus the acid found in the blanks, from the number of tenth- 
normal cubic centimeters of alkali used, and multiplsdng the difference by 
0.2802. If the quantity of nitrogen in the samx>le is less than 19 per cent 
some slight modifications are necessary. 

The procedure is considered to yield as accurate results and to be less time 
consuming than the usual distillation procedure. The use of a burner is also 
eliminated. 

The use and value of various indicators in ammonia titrations are briefly 
discussed- 

The determination of potassium and sodium in the ash of vegetable sub- 
stances, H. Pellet {Ann. Ghem. Analyt., 22 (1917), Nos. 7, pp. 1J^6-152; 9i pp. 
179-185 ). — ^To ash the material it is recommended to incinerate at a low heat 



312 


EXPEEIMENT STATION" KECOED. 


[VoL &B 


and extract tlie carbonized mass wltli water. The insoluble portion is then 
Ignited separately and the ash added to the solution, which is evaporated and 
the residue gently heated. 

For the cletenninatioii of potassium and sodium 5 gm. of the ash is repeatedly 
extracted with boiling water and the extracts filtered into a 500-cc. flash. 
After thoroughly washing and cooling the solution to room temperature, it is 
made up to vokiine. To 200 cc. of this solution 50 cc. of a saturated solution 
of barium liydroxid is added in small amounts at a time with thorough 
slialdiig. After allowing the precipitate to settle, phenolphthalein is added 
and the solution treated with carbon ’dioxid until it is decolorized. Several 
cubic centimeters of a saturated solution of ammonium carbonate are added, 
the solution heated, filtered, the filtrate evaporated to dryness, and the residue 
ignited. This residue is extracted with water, the solution filtered, and the 
filtrates evaporated after the addition of hydrochloric acid. The residue of 
chiorids thus obtained is ignited at a low temperature and weighed. Ammo- 
nium carbonate solution may be used instead of the carbon dioxid for the 
removal of the excess of barium hydroxid. The barium liydroxid removes the 
carbonates, sulphates, and phosphates as insoluble barium salts and also the 
magnesium and titanium. 

The potassium In the mixed chiorids is determined hy precipitation with 
chloroplatinie acid. The filtrate and washings obtained by washing the 
chloroplatinates with a mixture consisting of 500 cc. of 80 per cent alcohol 
and 80 cc. of ether are evaporated to remove the alcohol and ether and boiled 
with an excess of ammonium formate. The reduced platinum is separated by 
filtration, the filtrate evaporated to dryness, and the residue ignited to expel 
ammonium salts. The ignited residue is treated with a few drops of hydro- 
chloric acid, evaporated, and the sodium chlorid thus obtained weighed after 
gentle ignition. The amount of potassium may he checked by reducing* the 
potassium chloropiatinate with sodium formate and weighing the platinum 
black obtained. 

The recovery of perchloric acid from residues obtained in the determina- 
tion of potassium, A. TfluTHEiM {Clienu Weekhl., {1911), No, 43, pp. $86- 
988). — The author describes a procedure for the recovery of perchloric acid 
from potassium perchlorate and from alcoholic filtrates containing the soluble 
perchlorates of sodium, magnesium, and calcium. The latter are dried and the 
residues used in the recovery. The procedure consists in treating the dry 
material with 97 per cent sulphuric acid and distilling at 170° 0. under a 
reduced pressure of about 55 mm. The perchloric acid is collected in ice-cold 
distilled vrater. Some chlorin and also sulphuric acid are carried over into 
the distillate but are easily removed, the former by boiling the solution and 
the latter by precipitation with barium chlorid. After the removal of these 
substances the acid is made to the proper concentration required for analysis. 

The procedure has been found to be economical, especially in vie^v of the 
present scarcity and high price of perchloric acid. 

A rapid method for the determination of lime as calcium sulphate, L. G. 
Willis and W. H. MacIxtiee (Jour. Indus, and Engin. Chem., 9 (1917), No. 12, 
pp. 1114-1116}.— Tim following modified procedure is described by the authors, 
at the Tennessee Experiment Station: 

The ealciiirti is carefully precipitated as oxalate, reprecipitated if necessary 
where the magnesium content is appreciable, and the precipitate ignited in a 
small platinum dish or platinum or porcelain crucible over a Bunsen flame or 
In a muiSe until the filter Is completely incinerated. For each approximate 
0.2 gm. of calcium carbonate enough of a 1: 1 finely ground and dried mixture 
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of ammonium sulphate and ammonium cWorid to insure an excess of ax>proxi- 
mately 0.3 gm. of sulphate is added. The materials are thoroughly mixed in 
the crucihle by means of a small glass rod. The crucible is now inserted in a 
circular opening cut in a piece of asbestos board placed horizontally, the upper 
half of the crucible extending above the upper surface of the asbestos. A nearly 
horizontal flame from a small Bunsen burner is directed across the surface 
of the crucible in such a manner as to have the side of the crucible nearest 
the flame intensely heated. The conducted heat will effect volatilization without 
si}attering. 

The procedure has been thoroughly tested and found to be reliable and espe- 
cially well adapted for determining large amounts of lime and also in sets 
containing widely varying percentages. 

A modified method for the determination of flnoxin with special application 
to the analysis of phosx)hateSj G. R. Wagner and W. H. Ross {Jour. Indus, 
and Engin. Chan., 9 {1911), A'o. 1^, pp. 1116-1123, fig. 1 ). — The authors have 
studied the various methods which have been proposed for the determination 
of fiiiorin in the presence of phosphorus, and have developed a procedure which 
consists in volatilizing the fluorin as silicon fluorid, collecting the latter in 
water to form hydrofluosilicic acid, and titrating the acid wflth standard sodium 
hydroxid, using phenolplithaleiii as indicator. The apparatus necessary in the 
procedure and its manipulation are described in detail. In samples previously 
freed from water and organic matter (by burning) a complete analysis can 
be effected in one hour. The method is indicated as being applicable to material 
containing as low as 0.01 per cent fluorin. 

The sulphur trioxid, sulphur dioxid, and other products evolved, which may 
be present as hydrochloric and nitric acids, are removed by selective reagents 
through absorption so that a hydrofluosilicic acid entirely free from other acid 
constituents is obtained. 

The mechanical analysis of soil, H Pratolongo {Etai^. S 2 )er. Agr. Itat, 50 
{1911), No. S-5, pp. 111-166, figs. If ). — The material reported is divided into three 
parts, (1) the problem and methods of the mechanical analysis of soil, (2) a 
new rapid method for the mechanical analysis of soil, and (3) experimental 
researches on a method of mechanical analysis by sedimentation. 

The apparatus and the manipulation of the new method are described in 
detail and the experimental data reported in part 3 are discussed.. 

A note on a modified method for determining carbonates in soil, H. A. 
Tempany and R. E. Kelsick {West Indian BuL, 16 {1911), No. 3, pp. 259-261, 
fig. 1 ). — A modification of the method previously described by Watts (E. S. B., 
14, p, 848), which consists essentially in the substitution of an ordinary water 
filter pump for the mercury pump originally employed and in the use of an 
ordinary suction flask in place of a special receiver for the absorption of carbon 
dioxid by the barium hydroxid, is described. Comparative detei’minatioiis with 
the original method show the modified procedure to yield accurate results and 
to possess a number of advantages. 

Examination of water, W. P. Mason {Neio YorJc: John Wiley & Bom, Inc., 
1911, 5. ed., rev., pp. FJ-j-idd, pis. 2, figs. 19 ). — This is the fifth edition of the 
well-known work previously noted (E. S. R., 23, p. 11). 

A volumetric method for the determination of formic acid or formates in 
the presence of hydroxids, carbonates, oxalates, and acetates, P. Tsibopinas 
(Jour. Indus, and Engin. Cliem., 9 (1911), No. 12, pp. 1110, 1111, fig. 1).—A 
method, wiiich is based on the quantitative oxidation of formic acid to carbon 
dioxid by chi'omic acid in boiling solution, and the necessary apparatus ami its 
manipulation are described in detail. The carbon dioxid evolved is measured 
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in a suitable burette, and after reduction of the volume obtained to standard 
conditions tlie amount of formic acid is easily caiciiiatecl. ■ 

In samples which contain carbonates, bicarbonates, oxalates, etc., these ma- 
terials are removed by precipitation with a 10 per cent solution of calcium 
Ciilorid and an aliquot of the filtrate oxidized as in the regular procedure. 

Analytical data obtained in the analysis of pure solutions of sodium formate 
and solutions with the addition of carbonate, bicarbonate, and oxalate indicate 
that the method Is accurate and reliable for technical determinations. 

The determination of salicylic acid in foods, H. D. Steenbeegen (Chem. 
WeeMlj U {1911), A'O. 99, pp. A modified iodometric method is de- 

scribed wliicli consists of treating the extract containing salicylic acid with 
a bromate-bromid solution and a bromin solution, setting the bro- 

mln free with hydrochloric acid (specific gravity 1.13), and after 15 minutes 
adding an excess of potassium iodid and titrating the iodin set free with 
standard thiosulphate. The reactions taking place are indicated as follows : 
C6H4 (OH) COOH+8Br=CaH2Br30Br+4HBr-f002 
aH.>BraOBr+2K:i=CaH2BraOK4-KBr+2I 
Comparative analytical data of the usual acidimetric and the modified iodo- 
metric methods are submitted, together with data on the extraction of the 
salicylic acid from the original samples. 

A new and simple procedure fox determining the fineness of wheat fiour, 
F. PEREACiiXi (Bte. j8per. Agr, Ital., BO {1911), 'No. 9-5, pp. 250-252). — A pro- 
cedure which consists of treating a 5-gra. sample of the flour with 1 per cent 
copper sulphate solution and comparing the color 'which develops with a 
standard sample, similarly treated, is briefly described. 

Some new methods for determining the fineness of flour, G. Lo Peiobe 
Sper. Agr. ItaL, 50 (1911), No. S-5, pp. 253-259). — ^The author discusses the 
colorimetric method previously described, and also a method based on the 
determination of the pentosans in the sample. 

The conservation of tomatoes, F. Guasnieei Spcr. Agr. Ital., 50 

(1917), No. S-5, pp. 245-249 ). — This article deals -with the organoleptic, physi- 
cal, and chemical examination. of tomatoes and the consideration of the ana- 
lytical results obtatiiecl. 

A note on the determination of the nonfatty solids in milk from the 
specific gravity at tropical temperatures, H. A.-Tem'PAKY {West Indian Bui., 
10 (1911), No. S, pp. 262-264)* — N table showing the percentage of nonfatty 
solids in milk corresponding to lactometer readings at 30® G. (88® P.) has 
been constructed and is submitted, together wnth some analytical data which 
indicate the accuracy attained in the use of the table. The table was con- 
structed to obviate the usual procedure of cooling the sample to temperatures 
requirai for the usual conversion tables. 

A study of the estimation of fat in condensed milk and milk powders, 
G. T1 BmsTERFEin and 0. h. Evexson (Jour. Indus, and Engin. Chem., 9 {1917), 
No. 12, pp. 1111-1114, fig* I). — ^The authors have studied the usual errors in- 
herent 'ill the Rose-Gottlieb method and have compared it with a modified 
method in which a small amount of acetic acid, as an aid in separating the fat 
from the casein, mixtures of petroleum ether, ethyl ether, and ethyl alcohol 
(which are recoverable for repeated use), and a modified Kohrig tube (B. S. 
B., 16, p. 1050) are used. The two mixtures used in the modified method con- 
sist of CD ^ cc. of petroleum ether, 200 cc. of ethyl ether, and' 20 cc. of 95 
per cent ethyl alcohol, '(2) -350 cc. of petroleum ether, 280 cc. of ethyl ether, and 
® ce of 95 per cent ethyl aicbhoi. The modified procedure is as follows : 
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lu a modified tube from 4 to 4.5 gm. of evaporated milk or fx’om 7 to 7.5 gm. 
of a 40 per eent emulsion of sweeten'ed condensed milk are diluted to a volume 
of 9 cc. with water and, after mixing with 1.5 cc. of concentrated ammonium 
hydroxid, 15 cc. of 95 x)er cent alcohol is added and the whole mixed again. 
The mixture is then shaken vigorously for 2 minutes with 50 cc. of mixture 1. 
After standing for 10 minutes the fats are filtered through a 4-cm. Dreverhoft 
No. SO fat-free filter paper into a 100-cc. Erlenmeyer flask, previously dried 
and weiglied. The tip of the spigot of the modified tube and the paper are 
washed with a few cubic centimeters of mixture 1, and the funnel with the 
Ijaper set aside for future use. The ethers are distilled on a hot plate, using 
cork stoppers covered with tin foil for connecting with the condensers, until ap- 
proximately 4 cc. remains. The recovered ethers are returned to bottle 1 and 
tjie liquid in the tube mixed with 3 ee. of glacial acetic acid. The tube, im- 
mersed in water at 60-65° O. by a wire so that the tii> of the spigot is just 
above the water, is heated to 80° in about 10 minutes. The tube is removed, 
cooled in running water, and shaken vigorously for about 2 minutes with 50 ce. 
of mixture 2. After standing a few minutes the ethers are filtered through the 
reserved filter paper into an unweiglied 100-cc. Erlenmeyer fiask, distilled, and 
returned to bottle 2. 

This extraction is repeated with 50 cc. of mixture 2, and the ethers filtered 
into the same unwelghed flask. The tip of the spigot and filter paper are 
washed with mixture 2 and the ethers distilled as before. The flask is freed 
from the residual liquid and acetic acid vapors and dried completely by heat- 
ing on a steam bath while applying suction. The fat is then dissolved with 25 
cc. of petroleum ether, using small quantities at a time, and filtered through the 
same filter as before into the weighed flask containing the first extract. The 
petroleum ether is recovered, and the fat dried at 100° to constant weight and 
weighed. 

From some work on the Harding-Parkin method (E. S. R., 29, p. 507) it is con- 
cluded that the higher results obtained with this method are due to the use of 
rubber stoppers in contact with the solvents. 

Analytical data obtained in the study show that the error of the Rose- 
Gottiieb method as applied to condensed milk is small, the average being about 
0,04 per cent. The method may also give low results when applied to milk 
powder or cream. This error may be corrected by an extraction in the pres- 
ence of acetic acid. The method described is considered to extract free fatty 
acids and more completely separate the fat from the protein, recovering a 
trace of fat not obtained by alkaline extraction. The economy in the use of 
solvents is also noted. 

Outline for the analysis of sugar products, H. La.toux and L. Ronnkt (r/owr. 
Pharm, et Chim., 7. ser.^ 16 (1917), No. 7, pp. 199-204 )’ — The authors submit an 
outline for the examination of sirups, confections, honeys, etc., in tabular form 
which is deemed especially useful for routine examinations. Brief notes on 
the details of the various procedures are also given. 

A method for the determination of alcohol, C. J. Haines and J. W. Mabden 
(Jour. Indus, and Engin. CJiem., 9 (1917), No. 12, pp. 1126, 1127 ). — The follow- 
ing modified method is described : 

Ten cc. of the alcoholic solution at 15.6° C. is measured into graduated tubes 
of 15 cc. capacity and potassium fluorid added until the volume reads 13 cc. A 
small crystal of malachite green, is dropped in, which serves to color the alcohol 
layer so that the volume can be easily read. Other substances could be used, 
but the malachite green has been found to be very satisfactory. The tube is 
then closed with a tight-fitting stopper and shaken vigorously for about 2 
minutes. If the potassium fluorid is dry, the solution warms up but when 
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placed in the centrifuge for 2 or 3 minutes cools to room temperature. The 
alcohol separates in the upper layer, while the excess of solid salt settles to the 
bottom of the tube. From the volume of alcohol observed and the volume of 
alcoholic liquid used for the determination, the percentage of alcohol by volume 
is readily found. Since 1 cc. of alcohol changes about 0.001 cc, per degree 
Centigrade at room temperature, the volume can be corrected to 15.6° if 
desired. When the readings are made from the bottom of the meniscus it is 
necessary to acid 0.15 cc. to observed readings to allow for the small amount of 
alcohol not precipitated by the potassium huorid and the amount of alcohol 
adhering to the sides of the tube. 

Analytical data obtained on solutions of known alcohol content and on a 
number of commercial materials indicate the accuracy of the method. The 
procedure is not applicable to solutions containing less than 1 or 2 per cent of 
alcohol or to solutions in which other liquids, such as acetone, essential oils, etc., 
are present. 

On the detection of methyl alcohol in alcoholic beverages and its forma- 
tion by the several kinds of yeasts, T. Takahashi, M. Gunke, and T. Aama- 
zAKi {Jour. Amer. Cliem. Soc., S9 (1917), No. 12, pp. 2723-2726). — In the ex- 
amination of the distillates of a number of alcoholic beverages, formaldehyde 
could not be found directly when the material was distilled below 80° 0. After 
the oxidation, however, dISerences as to the quantities of methyl alcohol were 
observed according to the kinds of material examined. The smallest quantity 
was found in the case of ** sakA” In the case of a doubtful test, a large sample 
is recommended, followed by the redistiilation of the distillate. All the kinds 
of yeasts tested (sak6, beer, wine, and distillery yeasts) formed methyl alcohol 
ill sugar solutions, the quantity increasing with the addition of gly cocoll as a 
nourishment 

A colorimetric method for the estimation of the cresol or phenol preserva- 
tive in serums, E. Elvove (Pub. Health Seri). U. 8., Hyg. Lab. Bui. 110 (1917), 
pp. 2S-3S). — ^After some preliminary work the following procedure was devised: 

Five-tenths cc. of the sample is measured out with a finely graduated and 
accurately standardized 1-cc. pipette, transferred to a 1,000-cc. Erlenmeyer 
flask, diluted with distilled water to about 275 cc., and then mixed with 25 cc. 
of diluted sulphuric acid (1 part specific gravity 1.84, with an equal 

volume of distilled winter ). The flask is connected with a suitable glass con- 
denser and the contents distilled until 200 cc. of the distillate is collected in a 
200-cc. measuring flask. The distillate is filtered through a dry folded filter into 
a gl:i.s.s-stoppered bottle and then thoroughly mixed. To 5 cc. of the freshly pre- 
pared Millon reagent, in a narrow 50-cc. IXessier tube, 10 cc. of the distillate is 
added and the whole thoroughly mixed with a bulbed glass rod. Four standards 
of tricresol solution are simultaneously mixed in a similar manner. The color 
which develops in the sample after standing for 10 minutes is compared with 
that (ievelopet! by the standards. 

Varying results were observed in using Millon’s reagent prepared according 
to the directions given by various authors. The Millon reagent used in the work 
reported is prepared by treating 08 gm. of mercury in a 250-cc. beaker with 
50 cc. concentrated nitric acid (specific gravity 1.405 at 25° C.). To the result- 
ing solution 92 cc. distilled water is added and then 2.76 cc. concentrated nitric 
acid. Tlie mixture is thoroughly shaken until the precipitate which often forms 
Is completely redissolved. 

ConiEiercial evaporation and drying of fruits, J. H. Beattie and H. P. 
Govld (ir. 8. Dept. Agr., Farmers^ Bnl 903 (1917), pp. 61, fig, This pub- 
lication discusses in general the principles and methods of drying, buildings and 
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equipment for dryiug, evaporation of various fruits by artifical beat, equipment 
and details of sun drying, details as to the preparation of evaporated and dried 
fruits for market, insects injurious to dried fruits, and laws relating to evapo- 
rated and dried fruits. 

Homemade fruit butters, 0. P. Close (U. S. De 4 )t. Agr., Farmers* Bui, 900 
(1917), pp. 7). — This brielly discusses and gives directions for preparing a few 
of the more common home products. 

Contribution to the study of the viscous fermentation of beet juice, H, 
Delaval (Ann. Sd. Agron., 4- 5 (1916), No. 7-9, pp. S2S-336). — The author 

has studied the morphology, optimum conditions for growth, character of cul- 
tures, metabolic products, effect of various influences on growth, and effect of 
antiseptics on various microorganisms which are held responsible for viscous 
fermentation. The condition is indicated as being rather diflicult to control, and 
the necessity of the complete sterilization of the utensils used in the fexunenta- 
tion is emphasized. 

Contribution to the study of alcoholic fermentation, E. Ivayseb (Ann. Soi. 
Agron., 4 . ser., 5 (1916), No. 7-9, pp. 297-322). — ^Experimental data obtained in 
a study of the production of alcohol from various raw materials are submitted 
and discussed. 

Yield tests made on oil treatment of wood against marine borers, 0. H. 
Teesdale and L. P. Shackell (Engbi. News-Bee., 79 (1917), No. 18, pp. 833-837, 
figs. 6). — This is an experimental study of the value of various preservatives 
and methods of treatment. The results in general show that a proper creosote 
oil for marine work should contain a large pi’oportion of constituents boiling 
above 320® 0., as well as considerable amounts of high boiling tar acids and 
bases. 


METEOEOLO&Y. 

Agricultui'al meteorology, J. W. Smith (Proc. 2. Pan Amer. Set. Cong., 
1915-16, %ol, 2, pp. 75-92, figs. 5). — ^This article discusses what has been done 
and what it is considered x>ossible to do in the way of coordinating mete- 
orological observations with agricultural production, outlining especially the 
general program of the section of agricultural meteorology of the Weather 
Bureau of the U. S. Department of Agriculture. Some of the possibili- 
ties of this line of investigation ai*e illustrated by results of studies made by 
the author on the correlation between temperature and rainfall and yield of 
corn and winter wheat and on the critical period for potatoes. 

The economic aspect of climatology, E. L. Wells (Proe. 2. Pan Amer. Sci. 
Cong., 1915-16, vol. 2, pp. 240-249). — This article briefly discxisses some of the 
economic relations of climatology to agriculture, engineering, transportation, 
commerce, manufacturing, health and efficiency, recreation, and the like. A 
short bibliography of the subject is added. 

Forecasts of weather favorable to an increase of forest fires, E. A. Beals 
(Proe. 2. Pan Amer. Bci. Gong., 1915-16, vol. 2, pp. 257-270, figs. 8). — ^This 
article discusses the damage caused by forest fires in the United States, de- 
scribes the 'Weather conditions most favorable for such fires, and makes a plea 
for more extended study of such conditions with a view to improving the fore- 
casts of wind as well as of other elements that cause an increase in the number 
of forest fires. 

The meteorological influences of lakes, B. B. Milleb (Proe, Pan Amer. 
Bci, Cong., 1915-16, ml. 2, pp. 189-198, figs. 9). — “The object of this paper is to 
call attention to the relatively important eifects of the land and sea breesses 
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and of the monsoons of tlie Great Lakes of North America, notwitlistandiug the 
interference that their typical development sulTers from the procession of cy- 
clonic and anticyclonlc eddies of the west wind belt” 

It Is shown in the paper “ that lakes exercise an important iiitlnence upon 
the climate of their adjacent lands, even in the belt of westerly winds, where 
their iiifiiience is often obscured by eddy motions on a larger scale. Their 
liiiliience is not restricted to the simx^le transfer of moist, cool lake air to 
the adjacent shores on hot summer days, or to the tempering of passing cold 
w'aves, but their infinence extends, on account of the special phenomena of 
ascending and descending air currents, to regions far from the lake shores, 
where they cause heavier rainfall in the w^armer months and clear, frosty 
nights whenever the land surface temperature is lotver than that of the lake 
surface.” 

Climatological data for the United States by sections (U. S, Ar/r., 

Weather Bur, GUmat, Data, 4 Nos, 7 , pp, [215], pis, S, figs, S; S, pp. 

1215], pis. S., figs. S ), — These numbers contain brief summaries and detailed 
tabular statements of climatological dat-a for each State for July and August, 
1917. 

Meteorological records, E. Bueke (Montana 8ta, Rpt, 1916, pp, 185-190 ). — 
Tabular monthly and annual summaries are given of observations at Bozeman, 
Mont., during 1916 on temperature, rainfall, cloudiness, and direction of tbe 
wind. Data are also given for monthly mean dewpoint, humidity, and vapor 
pressure from 1902 to 1916, and for daily evaporation and wind movement for 
June to October, 1916, inclusive. The highest temperature observed during the- 
year was 90® F. July 7, lowest --33® January 27 , mean 38.2®, last killing frost 
ill spring June 12, first killing frost in fall September 14, total rainfall 
21.19 in*, greatest monthly precipitation 2.99 in. (May), rainy days (0.01 in. or 
more) 117, and clear days 155. 

Beport of the consulting meteorologist, J. F. Yooehees (Termessee Sta. Rpt. 
19IS, pp, 161-168, figs, 5), — Charts show the rainfall of Tennessee in 1913 as 
compared with the normal, also the distribution of the rainfall in different 
parts of the State. It is stated that “the total rainfall for Tennessee in 
1913 was only 1 in. below the yearly normal, but the distribution was such that 
its efficeincy was far below the average. . , , The greater portion of the 
State had & wret winter and an early spring, follow’ed by the driest grow-ing 
season on record.” The record emphasizes “ the need for deep tillage, humus, 
and a cover crop for catching, conserving, and using the rainfall.” 

Beport of the consulting meteorologist, J. F. Yooehees (Tennessee Sta. Bpf. 
1914, PP- B8S, figs. 5). — Attention is called especially to the deficiency of 
rainfall throughout Tennessee in 1914, 'which did serious damage to spring- 
sown grains, early corn, early potatoes, and other early crops, and emphasizes 
the advantage of sowing cereals in the fail as well as the need for tillage 
methods that promote the storage of the surplus rainfall of wet months for 
use during succeeding dry periods. The results secured in a continuation of a' 
study of the relation of weather conditions to the growth of soy beans and 
com carried on at 15 widely separated stations in the State are referred to as 
indicating “that there is a marked shortening of the period of growth with 
Increase of temperature; that variation in rainfall has little or no effect on 
the length of time rea^ired for these crops to mature ; and that there is some 
other very important factor whose Infiuence increases as the season advances. 
This infliienee increases more uniformly and to a later date than air tempera- 
lure* It is thought that soil temperature may be this other factor.” 
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Report of the consulting meteorologist, J. F. Voobhees (Tennessee Sta. 
Rpt. 191$, pp. 180-132, figs, 2). — Charts showing the distribution of rainfall in 
Afferent parts of Tennessee during 1915 are given and discussed. 

Tile relation of July rainfall to the yield of corn in the State, for a period 
of 22 years, is also shown in a chart. “In addition to the marked relation 
shown by the chart there is another feature worthy of a little study. Dividing 
the record into two periods of 11 years each, it is found that the average rain- 
fall for the first period was 4.63 in. and the average yield of corn was 22 bu. 
per acre. The average rainfall for the second period of 11 years was 4,TS in. 
and the average corn yield was 25.1 bn. per acre. The increase in yield, then, 
is 3.1 bu. with an increase in rainfall of 0.15 in. By the use of a correlation table 
it can be easily shown that an increase of 0.15 in. in rainfall could not be es- 
Ijected to increase the yield more than 0.1 bu. per acre. The rest of the in- 
crease, 3 bu. per acre, is therefore. probably due to better farming methods.” 

The weather and climate of Salt Lake City, Utah, A. H. Thiessen (Proc. 
2. Pcm. Amer, Sci, Cong., 1915-16, voL 2, pp. 205-225, figs. 17). — This paper shows 
not merely the averages but the extremes and variation® from the normal of 
the principal meteorological elements as recorded at Salt Lake City since 1875. 
The data show an equable climate which is ascribed to the fact that very few 
storms pass directly over the city and that the city is in a sheltered position 
in the mountains. 

The climate of Cuba, M. Gutiekrez-Lanza (Proc. 2. Pan Amer. Sci. Gong., 
1915-16, voL 2, pp. 182-172, figs. 11). — The available climatic data for Cuba are 
quite fully reviewed in this article (In the Spanish language), 

SOILS— PEKTILIZEES. 

Soil moisture studies under dry farming, F. S. Harris and J. W. Jones 
(Utah 8ta. Bui. 158 (I^?i7), pp. 51, figs. S3). — This bulletin reports the results 
of experimental work conducted in cooperation with the U. S. Department 
of Agriculture at the Nephi substation, involving rather extensive soil 
moisture studies on a deep alluvial reddish-brown clayey to sandy loam, for 
the period of 1908 to 1916, inclusive. Meteorological data, presented in tables, 
show the average precipitation for the period 1S9S to 1916, inclusive, to have 
been 13.48 in,, about 85 per cent of w'hich fell during the nongruwing season 
between October and May. The average evaporation from a free-water surface 
during April to October, inclusive, for the period of 190S to 1916, amounted to 
47.6 in. The aA’erage wind velocity for the summer months approximated 4.5 
miles per hour, wdille the temperature seldom reached 100° F. The plats were 
sampled in 1-ft. sections to a depth of 6 ft., with a soil tube in the spring, 
summer, and fall, with the exception of one series of plats sampled to a depth 
of 10 ft. 

The experimental work herein reported embraced a comparison of numerous 
field practices deemed especially valuable in the accumulation and utilization 
of soil moisture under conditions prevailing at the substation, and is described 
under the general headings of stubble treatment, plowing, cultivation of fallow, 
mulches, crops, manure, and storage and use of water by winter wheat in 1915 
and 1916. 

The results are discussed in considerable detail, illustrated by diagrams and 
summarized as follows : 

“ Disking stubble before fall tfiowing or after harvest before spring plowing 
was not beneficial in moisture storage. Burning stubble before fall plowing 
slightly increased the moisture content of fallow. 
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More moisture was held in the upper 6 ft of spring-plowed than of fall- 
plov/ed fallow. In years of high precipitation, moisture was stored to a depth 
of T ft. in summer fallow, while in dry years it accumulated only to a depth 
of 3 or 4 ft Plowing both in the fall and in the spring did not store more 
moisture than either spring or fall plowing alone. Practically the same amount . 
of moisture was found in land plowed shallow, deep, and subsoiled. 

“ CultiYation of fall-plowed fallow by eradicating weeds and volunteer grain 
conserved a great deal of moisture, but the cultivation of spring-plowed fallow 
was of doubtful value. 

“Mulched fallow retained only slightly more moisture than fallow on which 
the weeds were killed with a sharp hoe but not mulched; hence, destroying 
weeds is more important than nniintaining a mulch in conserving moisture 
in fallow land. Straw mulches were more efficient in preventing evaporation 
than soil mulches. Deep mulching was more effective in retaining moisture in 
spring-plowed fallow than in fall-plowed fallow. Fallow soil lost from 0.5 
to 2 per cent in addition to the rainfall between spring and fall of the fallow 
summer. 

“ Continuously cropping to winter wheat did not deplete tlie moisture supply 
to a depth of 10 ft. more thoroughly than alternate cropping. Although the 
Intertilled crops — corn, peas, and potatoes — used moisture to a depth of 5 ft., 
they did not dry the soil so thoroughly nor so deeply as did winter wheat. 

“ Manure, especially when as much as 20 tons to the acre was added, increased 
the water-holding capacity of cropped soil and slightly increased that of the 
second foot in fallow. 

“Winter wheat used moisture to a depth of 6 ft Stubble and fall-plowed 
soils gained considerable moisture to a depth of 6 ft. between the fall of 1915 
and spring of 1916. Moisture penetrated deeper and more quickly in moist 
than in dry soil. Summer tillage aided materially in conserving soil moisture. 

“At Neplii about IS in. of water can be stored in the upper 6 ft, of soil. 
Indications are that crops extend their roots into the lower soil layers for 
water, but that little moisture is raised from great depths by capillarity in 
this soil. It required from 0.5 to 1 in. of rain in the fall to connect the dry 
surface soil on fallow with the moist soil below. 

“ The minimum point to which winter wheat used water from the soil was 
about 10 per cent. Hence, water above 10 per cent is available for this crop. 

“Prom 54 to 65 per cent of the precipitation falling between September 20 
one year and the following September was found in the upper 6 ft. of soil. 
Fallow land at Nephi averaged 17.5 per cent water in the upper 6 ft. of soil 
in the fall. At seeding time about 6.4 in. of this moisture was available for 
plants. During the winter after the fallow’ there is usually about 4 per cent, 
or 3,5 In., of available moisture stored. Probably never more than 10 in. of 
water in the upper 6 ft of this soil is available for plant use. Even in the 
best years following a fallow considerably less than one year’s precipitation 
was available for crops in the first 6 ft. of the soil.” 

Soil moisture studies under irrigation, F. S, Haekis and A. F. Be.vcken 
(UUk 8ia. Bui (1917) t pp, SO, ftps. 19 ), — This bulletin reports the results 
of several thousand moisture determinations of cropped and uncropped field 
soils during a number of years under irrigation, in a study of some of the prob- 
lems of sol! moisture movement and distribution under field conditions, includ- 
ing experiiuerits with potatoes and beets under irrigation, observations of mois- 
ture coDclitions'in furrow irrigation and after flooding, the effect of mulches in 
conserving moisture, a comparison of cropped and fallow soils, and the effect 
of manure* The work was conducted on a deep, rich clay loam, dark in color 
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and nniform in texture to a depth of at least 10 ft. and containing approxi- 
mately 40 per cent calcium and magnesium carbonates. Various amounts of 
irrigation water were used, and 1-ft sections of soil taken to a depth of 10 ft. 
were collected at different intervals of time before and after the irrigation 
treatments. The results are discussed in some detail and pictured cliagraminati- 
caily, and may be briefly summarized as follows : 

A marked similarity wms apparent in the content and distribution of moisture 
in soils producing potatoes and sugar beets. The efficiency of the water de- 
creased with the amount applied, 1-in. weekly applications showing a greater in- 
crease ill moisture to a depth of 10 ft. in proportion to the amount applied than 
either 2.5, 5, or 7.5 in. weekly and also gave a higher crop yield. 

The initial percentage of moisture in the soil influenced the distribution of the 
irrigation water applied. Furrow irrigation was found to be more effective in 
conserving moisture than flooding. The lateral movement of soil moisture after 
irrigation was slow, particularly in the upper feat 

A straw mulch proved to be more effective in moisture conservation than an 
earth mulch, and the latter more effective than no mulch with the weeds pulled, 
although after the eighth day the differences were so small that the advisability 
of mulching hinged on the question of labor. When no irrigation water was ap- 
plied the soil retained as much moisture where the weeds were pulled as where 
the soil was cultivated. 

The crop was able to reduce the soil moisture to a depth of 10 ft., the differ- 
ence in the moisture content of cropped and unci’opped soil decreasing with an 
inci'ease'in the amount of irrigation. 

Manure had very little effect upon the distribution of moisture in the soil. 

It is concluded that the application of more irrigation wmder than is actually 
required to satisfy the needs of the crop is a wasteful practice. 

The rate of water movement in aerated soils, H. E. Pulling (Soil Set,, 4 
(1917), Wo. S, pp. 239-26Sr figs. IS ). — Osmometer experiments conducted at the 
University of Wisconsin on nontoxic, nonsaline black sandy loam garden soil and 
sandy soil are reported and discussed. A form of osmometer specially adapted 
to the study of mass or molar movement of the soil water is described and its 
methods of use are explained in detail, as are the reducing and plotting in form 
of graphs of the data obtained. 

A list of 22 references to literature on the subject is given. 

The shrinkage of soils, H. A. Tempaky (Jour. Agr. Sci. [England], 8 (1917), 
Wo. S, pp. 312^330, figs. 4). — Experiments are reported in which by determina- 
tion of the internal pore space in blocks of soils and comparison with the ob- 
served value for the linear shrinkage it was found that a linear relationship 
appeared to exist between the two values. This relation is expressed by the 
equation 



in which 0*=the percentage of cubical contraction and a the percentage of linear 
contraction. 

By extrapolating the curve thus obtained an approximation for the limiting 
value of the shrinkage in the case of pure colloidal clay was arrived at amount- 
ing to approximately 23 per cent. On this assumption it was possible to calcu- 
late the approximate content of colloidal material in any soil from a knowledge 
of the linear shrinkage. Results are adduced showing the values obtained for 
the shrinkage in the case of separated fine silt and clay fractions in the ease 
of two soils of known shrinkage and physical composition and compared with 
the values calculated from previous assumptions. The results of the calcula- 



322 


BXPEEIMENT STATIOK EECOBD, 


[¥oL S8 


lion of the content of colloidal clay in the foregoing manner in tlie case of 16 
Leeward Islands soils are appended. 

Tlae proof of microbial agency in the chemical transformation of soil, H. J. 

(Science, n. ser., 46 (iSi7), No. 1185, pp. The author is of the 

opinion that “to show conclnslTely the agency of any microorganism in any 
chemical transformation occurring in soil, the following steps are necessary: 
(1) The organism must be shown to be present in active form when the chem- 
ical transformation under investigatioh is taking place, (2) it most be shown 
to occur in larger numbers under such conditions than in the same soil in which 
the chemical change is not occurring, (3) it must be isolated from the soil and 
studied in pure culture, and (4) the same chemical change must be produced 
by the organism in experimentally inoculated soil, making the test, if possible, 
in unsterilized soil.” 

[Soil bacteriology], 0. M. Hutchinson {Ami. Bpt. Bd. SeL Advice India, 
1915-16, pp. 114-116). — In studies of soil toxins and nitrification “a series of 
field experimental plats under wheat demonstrated the production of infertility 
in soil containing nitrogenous organic matter (oil cake) as a consequence of 
semianaerobic conditions artificially induced by water-logging. This infertility 
did not occur to the same extent w^hen ammonium sulphate was substituted for 
cake, nor did the effect of the water-logging become apparent until the roots 
of the plants had gone down some inches, to that level in the soil which oxida- 
tion consequent on the cultivation had failed to reach. Parallel plats with bar- 
ley illustrated this effect more markedly than those with wheat. . . . Labo- 
ratory work on nitrification and on the groTvth of seedlings in water and soil 
cultures demonstrated the possibility of separating substances from certain 
bacterial cultures, from decomposing organic matter, and from anaerobically 
incubated soil whose toxicity to nitrifiers, and in greater concentration to seed- 
ling plants, was demonstrable under these conditions. 

“ Observations were made as to the interference with the growth of seedlings 
resulting from the bacterial invasion of the unexhausted and still attached 
seed and the consequent absorption by the plant of toxic bacterial by-products. 
This invasion occurred most readily in water-logged soil and more especially 
in the pr^ence of the bacteria derived from anaerobically incubated soils of 
high orga:nic matter content. Copper sulphate was found to neutralize most 
of^ the toxic bodies obtained in this way, and seeds treated with this salt were 
found to be immunized to some extent, although not entirely or invariably, 
against this action.” 

The influence of arsenic on the bacterial activities of a soil, J. E. Greaves 
(8ci. Mo., 5 (1917), No. S, pp. 204-^09 ). — This is a review of work on the sub- 
ject at the Utah Experiment Station, it being pointed out that arsenic by various 
means stimulates the bacterial activities of soil, which results in greater crop 
yields. “ This increased growth must be looked upon as due to a stimulant 
and not to the direct nutritive value of the substance added, and soils so 
treated would wear out more quickly and produce larger crops than would 
soils not so treated. It is . . . important to know that arsenic has to be 
applied to a soil in enormous quantities before it retards microscopic’ plant life, 
ami most likely before it retards the growth of higher plants.” “ Other experi- 
ments have demonstrated that the addition of arsenic to a soil causes the lib- 
eration of the Insoluble plant foods of the soil, especially the phosphorus. 

The effects of alkali salts on nitrification, P. E. Brown and E. B. Hitchcock 
iSoU Sci, 4 (1917), No. 8, pp. 297-229, figs. i.^).“-Experiioerits conducted at the. 
Iowa Exiserinient Station to determine the concentration at which various 
aikaii salts become toxic to nitrifying bacteria in alkali soil and in normal 
soil are reported. 
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It was found that “ nitrification in normal soil is stimulated by small amounts 
of sodium cliloiid, sodium sulphate, and magnesium sulphate, and large amounts 
of calcium carbonate. These salts become toxic, however, at certain points, 
which iindoubtedl'y vary in different soils. With this soil in laboratory tests 
the toxic point was 0.02 per cent sodium chlorid, 2 per cent sodium sulphate, 
and between 1.5 to 6 per cent calcium carbonate. The toxic point for mag* 
iiesium sulphate was not determined. Nitrification in alkali soil was increased 
!)y small amounts of sodium bicarbonate, sodium carbonate, and calcium car- 
bonate. Calcium sulphate had no effect. These salts became toxic in this soil 
at O.S per cent for both the sodium carbonate and bicarbonate and at 6 per cent 
for the calcium carbonate. The addition of calcium sulphate with the sodium 
•carbonate and bicarbonate, in the proper amount to react with them, prevented 
any toxic effect from the largest amount used. 

“The tests in the greenhouse soils checked very closely with tlie laboratory 
studies in the case of the alkali soils. In the normal soils the agreement was 
likewise good, except in the case of sodium sulphate. That salt became toxic 
according to these tests at a eouceiitration of 0.5 per cent. This is a very 
much lower toxic point than vras noted above but nearer that found by others. 
The effects on the crop gi'own in normal soil of the alkali salts, with the excep- 
tion of the sodium sulpiiate, were very similar to the effects on nitrification in 
both laboratory and greenhouse tests. Increases were secured vv'ith sodium 
chlorid, magnesium sulphate, and calcium carbonate, but sodium sulphate 
caused a depression in crop and in nitrification in the greenhouse soils. All 
the salts togetlier had no effect. In general, it seems that nitrification and 
crops are very similarly affected by alkali salts. 

“ Crops refused to grow in the alkali soil, but the injurious factor was 
evidently not an excess of sodium bicarbonate or carbonate, as additions of 
these salts increased nitrification in the soil. The injurious factor was likewise 
evidently not calcium carbonate, for that.^ompound stimulated nitrification in 
the alkali soil,” 

Reclaiming niter soil in the Grand Valley, E. P. Sandsten (Colorado Sta. 
Bid, 235 (1917), pp. 3~S, fi{/s, 4). — Field tests of methods for the correction and 
reclamation of abandoned niter land in the orchard areas of the Grand Valley 
of .Colorado led to the conclusion that flooding gave the quickest results, 
especially on well-drained lands. While the corrugating system of irrigation 
(letting water run for 36 hours in furrows made close together after seeding 
the land) appeared adequate for soils in the first stages of niter poisoning, it 
was found to be slower and in the long run more expensive than fiiooding on 
land made unproductive by excessive niter. The results emphasize especially 
the necessity for good drainage in reclaiming niter soils. 

It was also found that cover crops alternating with clean culture tended 
to check niter poisoning in bearing orchards. 

Soil survey of Harnett County, N. C., R. C. Jubnby and S. O. Pekkins (17. 
Dept. Affr., Adv. Sheets Field Open Bun Soils, 1916, pp. 37, fig. 1, map i).--This 
survey, made in cooperation with the North Carolina Department of Agricul- 
ture, deals with the soils of an area of 880,800 acres in the east-central part 
of North Carolina, lying mainly in the Coastal Plain but with part of the north- 
western section of the county in the Piedmont. The topography of the county 
varies from flat and gently undulating to rolling, hilly, and broken. The area 
is well drained with the exception of the fiatwoods section and some of the 
first bottom lands. 

The soils of the county are derived from unconsolidated sands and clays 
of sedimentary origin in the Coastal Plain section and from igneous and 
45967^—18 3 
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metamorpliic rocks, chiefly mica schist, gneiss, granite, and slate in the Pied- 
mont Plateau section. Twenty-four soil types of 13 series are mapped in 
addition to swamp, gravel hiils, and rock outcrop. Norfolk sand and Norfolk 
sandy loam predominate, occupying 26.2 and 19.4 per cent of the area of the 

county, respectiveljn 

Beconnoissaiice soil survey of soutli part of nortli-ceutral Wisconsin, W. J. 
Geib, a. E. Tayloe, J. B. R. Dickey, C. Thompson, T. J. Dunne wald, and C. B. 
Post (17. S. Dept Agr,. Adv. Sheets Field Oper. Bur. Soils, 1915, pp. 65, pis. 4, 
figs. 2, map i),— This survey, made in cooperation with the State of Wisconsin, 
deals with the soils of an area of approximately 2,985,600 acres in the south 
part of north-central Wisconsin, comprising Taylor, Lincoln, Clark, and 
Marathon Counties. A general report and map of this area has already been 
noted (E. S. R., 16, p. 27). 

The topography of the northern and eastern parts of the area ranges from 
level to rough and broken, while over the remainder of the area the slopes are 
long and gentle and there are few lakes and swamps. The soils of the area 
are of glacial origin, although the periods of glaciation which influenced the 
regions v’ere separated by long periods of time. Twenty-four soil types of 
8 series are mapped in addition to areas of peat and rough, stony land, Spencer 
silt loam and Gloucester silt loam occupying 44.8 and 14.3 per cent of the area, 
respectively, predominating. 

The composition of the soils of south-central Texas, Q. S. Feaps {Texas 
Bia. Bui. 218 (1917), pp. 48). — ^This bulletin reports chemical analyses of 
samples of soil from an area comprising 19 counties in south-central Texas, 
previously described and mapped by the U. S. Department of Agriculture 
(E. S. R., 34, p. 213). Analyses of the surface and subsoils of the various soil 
types found in the area are tabulated in a comparison of the soils by counties. 
An interpretation of the analyses wdth reference to plant food deficiencies is 
given. 

Black alkali in the San Luis Yalley, W- P. Heauden {Colorado Sta. B%il. 
231 (1917), pp. 5~i5). — Reviewing certain factors thought to be largely 
responsible for the almost complete loss of fertility of an area of from 400,000 
to 500,000 acres in the San Luis Yalley of Colorado, and based upon his own 
observations, the author concludes that so-called black alkali, composed largely 
of sodium carbonate, is the primary cause of the barren soils. The waters of 
the valley, including the rivers and artesian wells, are carriers of the carbonate, 
and the practice of subirrigation has brought the alkali to the surface by 
capillarity and evaporation. The presence of vrhite alkali, mostly sodium sul- 
phate, even in large quantities, and of nitrates, although the latter are some- 
times present in sufficient quantities to inhibit gi'o’wth, are deemed of second- 
ary' importance as compared with the black alkali. The maintenance of a 
high-water plane (22 to 12 in. from the surface), due to siibirrigation, as a 
contributing factor to low production, is also thought to be relatively unim- 
portant, since good crops are produced by siibirrigation in other regions. By 
actual analyses the soils of the valley' w’ere found to be fairly well supplied 
with the more essential plant food elements. 

It is suggested that the remedy lies in a conversion of the carbonates into 
sulphates by the use of a sufficient amount of gypsum, for all practical purposes 
about 9 lbs. of gypsum to 1 lb. of black alkaU, and downward washing by means 
of surface irrigation with furrows or by flooding. While some drainage is 
deemed necessary to reclaim parts of this area, it is still regarded as an open 
question as to the benefits to be expected from large systems aiming to drain 
the whole section. 
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[Progress report of soil and fertilizer work in BLode Island] , B. L. Habt- 
WELL (Bul. E, L state Col., 12 {1917), No, 4i PP* iS-23).— TMs briefiy reviews 
tbe progress during 1916 of investigations relating to vegetable matter for the 
soil, the efficiency of manures, the neutralization of sour soils, and specific plant 
differences and needs. 

Food from the air, H. Leffmann {Tram. Wagner Free Inst. Sou PJiUa,, 8 
(1917), pp. 1-14, figs. 4)- — This is a description of the processes of fixation of 
atmospheric nitrogen by oxidation, by absorption, and as ammonia. A biblio» 
graphy of recent literature on the subject is appended. 

The fixation of nitrogen in feces, E, H. Richabds {Jour. Agr. ScL [EnglandJ, 
8 (1917), No. S, pp. 299-311, figs. 2). — Experiments conducted at the Rothamsted 
Experiment Station with horse and cow manure are reported. 

It was found that “ horse feces contain material capable of fixing nitrogen 
wffien fermented aerobically in presence of sufficient moisture and calcium car- 
bonate. This fixation is a function of the diet, for when horses are fed on 
grass alone instead of corn and hay the amount of nitrogen fixed is much re- 
duced. Under the most favorable conditions 1 gm. of dry matter in the feces 
will fix 4 mg. of nitrogen. Bullock feces will also fix nitrogen but to a much 
smaller extent than horse feces. This is also a function of the diet as it only 
occurs when the animals are fed with cake. On grass alone no nitrogen is fixed. 

“The organisms concerned in the fixation of nitrogen are present in garden 
soil. Evidence is adduced to show that fixation is brought about by a mixed 
culture of Azotobacter and Bacillxis lactis (Bro genes. Of these the latter is 
normally present in feces; Azotobacter is not, but readily infects feces. Both 
organisms are present in the soil used and will fix nitrogen in raw feces but 
not in sterile feces,” 

The availability of phosphoric acid in rock phosphate, G. S. Peaps {Texas 
Sta. But. 212 {1917), pp. 40) • — ^The results of numerous pot experiments to de- 
termine the percentage of added phosphoric acid recovered in the crops grown 
upon a soil are reported in detail and previous investigations by the author on 
the subject are reviewed (E. S. R., 23, p. 423 ; 34, p. 421.) Detailed data are 
given for recovery of phosphoric acid by crops from acid phosphate and rock 
phosphate and the effect of manure upon the recovery. 

“ The average recovery of phosphoric acid on 25 pot experiments for several 
crops is 48.2±2.2 per cent. Tlie average recovery in 22 experiments for the first 
crop is 30.6, compared with 47.3 per cent for all the crops. The average quan- 
tity of phosphoric acid removed from manure in 22 experiments is 39.2 per cent, 
compared with 37.9 for acid phosphate in the same series. The manure has 
probably made some phosphoric acid of the soil available. The average re- 
covery from acid phosphate when used with manure is less than for the acid 
phosphate used alone, perhaps due to the supply exceeding the needs of the 
plants in some of the tests. The average recovery of phosphoric acid from rock 
phosphate in 21 experiments is 9,1±1.1, compared with 43.9±2.3 for acid phos- 
phate in the same experiment. Thus the phosphoric acid in rock phosphate had 
about one-fifth the availability of that in acid phosphate in these tests, in which 
several crops were grown. 

“ There are very decided variations in the value of rock phosphate in differ- 
ent soils- If the first crops grown are considered, and no others, phosphoric 
acid of acid phosphate has about six times the availability of that in rock phos- 
phate. In 19 pot experiments the recovery of phosphoric acid from rock phos- 
phate alone was 9.6±1.3 per cent, arid for rock phosphate with manure it was 
8^6±1.2 per cent after correction for the phosphoric acid removed from the ma- 



326 EXPEEIMEKT STATIOK BEOOKB. [Vol. SS 

nure alone. The manure harl no effect upon the assimilation of phosphoric acid 
from roch phosphate in these experiments. ” 

Acid phosphate v. raw phosphate rock, 0. E. Thorne (ikfo. Bui. OMo Bta,^ 
2 (1517), yo. 11, pp. S50-S56, figs. d).—Kevi owing the results of fertilizer ex- 
periments at Strongsville (E. S. B., 36, p. 820) during the past 13 years, in a 
comparison of the effects of raw rock phosphate and acid phosphate used alone 
and in comhlnation with lime and other fertilizing materials upon the wheat 
crop in a rotation of corn, oats, wheat, clover, and timothy, it was found that 
the 5,000 lbs, of rock phosphate used during the 13 years returned more than 
three times its cost in increased yields, and that the 960 lbs. of acid phosphate 
used returned more than ten times its cost. It was concluded, therefore, that 
it is not a question whether rock phosphate may be used with profit, but 
merely one of relative profit. 

Reactions of the phosphorus of the thickened root of the flat turnip, B. L. 
Hartwell, F. S, Hammett, and P. H. Wessels {U. S. Dept. Agr., Jour. Apr. 
Research, 11 (1517), Uo. 8, pp. 359-370). — Previous investigations at the Rhode 
Island Experiment Station (E. S. R., 29, p. 417) have shown that the percent- 
age of total phosphorus in flat turnip roots {Brassica rapa) grown in different 
soils generally varied in the same direction as variations in the amount of phos- 
phorus available to the plant Further investigations were undertaken to ascer- 
tain whether the amount of any portion of the phosphorus of the turnip root 
might be more nearly correlated than total phosphorus with the relative amount 
available in soils. 

Preliminary studies indicated that larger amounts of phosphorus could be 
extracted from fresh than from dried material. Microchemical examinations 
of turnip roots grown in culture solutions with and without phosphorus and 
chemical examinations of turnip extracts are discussed, together with results 
of dialysis of the extracts. The results are summarized as follows : ** Ooinci- 
dent with the introduction of phosphorus into a nutrient solution in which tur- 
nips were growing, the appearance of ‘ inorganic ’ phosphorus and the disappear- 
ance of starch were traced microscopically in the different tissues; whereas 
upon withholding phosphorus the disappearance of inorganic phosphorus and the 
appearance of starch were similarly observed. About four-fifths of the total 
phosi.)horus of fresh turnips was extracted with wmter. When the latter was 
acidulated, somewhat less was secured because of partial precipitation. 

“ Only a few per cent of the extracted phosphorus failed to pass through 
dialyzers. Different precipitants of inorganic phosphorus were tested as to 
their ability to recover phosphate added in a standard solution to the dialyzates. 
The phosphorus in the precipitate formed by adding acetic acid to turnip juice 
was not in phosphoprotein compounds. There was no phytin in the juice. The 
presence of a phosphatase was not shown. 

“Although the proportion of inorganic to total phosphorus in turnips was 
frequently made larger by phosphatic applications to the soil in which they were 
grown, this was not always shown to be the case by such methods as were used. 
In most instances the phosphorus in the juice was so largely inorganic and con- 
stituted so large a proportion of the total that the determination of the latter 
seemed about as useful as of any portion for furnishing indications regarding 
the relative amount of soil phosphorus at the disposal of the turnip. ” 

A list of references to literature on the subject is given, 
jpotftsh m 1016s H. S. Gale (U. S. Geol. Survey ^ Min. Eemurcm U, S.^ 1916, 
pk pp. V-\~7S-171f figs. 2 ). — This report, dealing with the production of 
potash in 1916 and developments and projects therefor in the United .States, 
states that “the manufacturers of potash salts and potash products in the United 
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States reported a production in 1916 of 35,739 sliort tons, liaving a mean con- 
tent of about 27 per cent potash (KaO) and a total content of 9,720 short tons 
of potash (K 2 O). This is almost exactly ten times the production reported for 
1915.” The reports for all forms are reduced to tons of available potash in the 
following table: 


Summary of potash produced in 1916, 


Source. 

Available potash (KiO). 

Quantity. 

Value at 
point of ship- 
ment. 

Natural salts or brines 

Short tom, 
3,994 
1,850 
1,556 
412 
1,845 
63 i 

12,937,600 

715,000 

781,100 

270;000 

500,900 

38,130 

Alunite and silicate rooks, including recoveries througb furnace dust.**-. .... 


W ood ashes (potashes, pearlash) 

Distillery waste (molasses) . 

Miscellaneous organic sources. 


9,720 

4,242,730 


®*The largest output has come from the alkali lakes in western Nebraska, 
which have afforded the most readily available supply of moderately high- 
grade potash salts obtained by direct drying of the raw material, with per- 
haps as few technical complications as could be involved in any chemical opera- 
tion. The great deposit at Searles Lake is only Just being brought to the pro- 
ducing stage, the project there having undergone many reverses, technical 
and otherwise. The production from alunite has been rather regular, but has 
shown little expansion. Some progress has been made in the extraction of 
potash from silicates, at least one plant having made and marketed a special 
product A large quantity of feldspar has been mined, ground, and so treated 
that a small percentage of its potash was rendered soluble and so available for 
use in fertilizers, but none of it is included in the figures for 1916, as little of 
it was marketed in that year. So far as known, no leucite rocks or mica or 
sericite schists or similar rocks having a large content of potash have yet 
yielded any commercial watex-solnble salts. 

“Potash has been produced from several kinds of organic materials. The 
efforts to obtain potash and potash fertilizers from kelp have been widely 
published and have been to a certain extent successful. High-grade potash 
fertilizer salts have been made from molasses distillery wastes in quantities 
that exceeded the production from kelp. The manufacture of potash from -wood, 
ashes by the old-time methods continues to make a small but significant con- 
tribution to the total production.” 

The divergent effects of lime and magnesia upon the conservation of soil 
sulphur, W. H. MacIntiee, L. G. Willis, and W. A. -Holding (Soil Sci., 4 
(1917) r Ao. S, pp. 2S1-2S7, figs, 2 ), — Experiments at the tCennessee Experiment 
Station with a mellow sandy loam soil are reported, in which burnt lime, burnt 
magnesia, precipitated calcium carbonate, precipitated magnesium carbonate, 
100-mesh limestone, 100-mesh dolomite, and 100-mesh magnesite were added to 
the soil at rates equivalent to 8, 32, and 100 tons of calcium oxid per acre. 
Each treatment w’as thoroughly mixed with moist soil in good, workable condi- 
tion and placed in a galvanized iron lysimeter containing a sand filter bed and 
having a block tin drainage tube. In a second set, placed simultaneously, the 
foregoing treatments were duplicated as to surface soil, but 1 ft. of clay sub- 
soil W'as placed between each sand filter and the overlying surface soil. 
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During tlie first year the loss of sulphur was very mucli heavier from the 
tanks containing onl^^ surface soil than from the tanks which contained subsoil 
also. As a rule the same held for the second year except where the oxid and 
precipitated carbonate of magnesium were applied. The averages of the total 
amounts of SOs leached from all the tanks receiving the several carbonates 
were 4T2 lbs. and 221 lbs. per acre, respectively, for the years 1914-15 and 
1915-16, in the case of the tanks having no subsoil, as compared with Sl.l lbs. 
and 114.8 lbs. per acre, respectively, for the identically treated tanks during 
the same two years where the surface soil was underlaid with 1 ft. of clay sub- 
soil. Analyses of the leachlngs established the fact that the downward move- 
ment of sulphur and that of magnesium were parallel. 

The 8-toii applications of burnt lime slightly depressed the amounts of sul- 
phur coining through in the leachings, as compared with the other and equiva- 
lent treatments, while the 32-ton and 100-ton treatments practically inhibited 
the outward movement of sulphur in solution. No such retardation in the sul- 
phate leachings was demonstrated by the precipitated carbonate or by the nat- 
ural carbonate of lime, even in the case of the 100-ton equivalent applications. 
During the second year, when the 32-ton treatment of lime had become in large 
part carbonated, the increase In the sulphates leached was over sixfold. The 
effect of oxid of magnesium was the reverse of that produced by burnt lime. 
All of the natural carbonates in the several amounts appeared to bring about 
conditions which caused an augmented outgo of SOs when compared with sub- 
soil tanks which received no carbonate treatment 

See a previous note related to the subject (E. S. R., 31, p. 815). 

Accessory factors for plant growth, O. Rosenheim (Biochem, Jour., 11 
(1917), No, 1, pp. 7-10, pi. 1). — Experiments with water extract of bacterized 
peat are reported. The results are taken to indicate that the action of the 
extracts on plant growth demonstrated the presence of substances similar to 
the vitamins in their general behavior. 

Analysis of fertilizers for 1917, B. E. Cukrt and T. 0. Smith (New 
EampsUre Sta. Bui. 185 (1917), pp. 11). — ^This bulletin reports the guaranteed 
and actual analyses of 165 official samples of commercial fertilizers and fer- 
tilizing materials collected and analyzed in 1917. 

Commercial fertilizers in 1916-17, G. S. Peaps (Texas Sta. Bui. B17 (1917), 
pp. 26).— This bulletin reports the guaranteed and actual analyses of commer- 
cial fertilizers and fertilizing materials for the season of 1916-17, together with 
a list of the brands registered for sale during the season. 

It is stated that the results of numerous chemical analyses, pot tests, and 
field experiments on Texas soils make it “ evident that Texas farmers can well 
afford to eliminate potash from general fertilizers, especially for cotton and 
corn. ... In the majority of cases potash is not needed, being supplied by 
the soil in sufficient quantity. . . . Texas soils can get on much better 
without any addition of potash than without phosphoric acid or nitrogen. . . 
The present prices of potash are much too high to warrant its use as a fer- 
tilizer.'* 


AGEICULTURAL BOTAIT. 


The methods amd value of cytology, A. GuHXiEEMONn (Rev. G6n. Sel, 28 
(1917), Nos, B, pp. figs. 7; 7, pp. 208-218, figs. 9),— A discussion is 

given of the various fixation methods and of their values, which are compared 
respectively with the methods of study of the living cell and with the particu- 
lar or relative values of such studies. Some of the author’s investigations on 
the relation between the appearance and activities of mitochondria and their 
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functions as related to sucli substances as starch, oils, and coloring matters 
are also discussed. 

A study of the &sation of the cytoplasm, A. Guilliee^iond (Compt, Rend. 
Acad. 8ci, [Pam], 164 (1917), No. 17, pp. 643-647). — The author describes a 
method which is claimed to produce as nearly perfect fixation of cytoplasm 
as is possible to obtain. He states that in a drop of 3 per cent acetic acid the 
mitochondria of epidermal cells of Tulip immediately assume a vesicular 
appearance, while in one of 5 per cent strength the ehondriome is almost en- 
tirely dissolved at once. The mitochondria appear to be the least resistant of 
the cellular elements, the most difficult of fixation, and particularly subject to 
injury in osmotic changes. 

The presence of lipoids in Hicotiana as related to starch and nicotin, A. 
Pabeozzani (Rend, e Mem, R. Accad, Get., Let. ed Arti Zelanti Acireale, S. ser., 
7-8 {1912-1913), pp. 33-56). — A study of lipoids in young and in adult plants of 
several species of Nieotiana is said to support the findings of Buscalioni (B. S. 
K., 31, p. 427) in this respect, lipoids being often found in the chloroplasts of 
the leaves of adult plants and being more abundant in the older basal leaves 
than in those toward the apical regions, as also in the lower portions of the 
stems. Lipoids are almost lacking in very young plants. Starch occurs in a 
way somewhat paralleling the occurrence of lipoids as regards the stems and 
the age of the plants, but it disappears from the marginal and some other 
portions which, in leaves higher up, show a quantity greater than is usual. 
Details are given of the relative abundance of these and other substances in 
the various portions of the plant at different ages. 

Carbon [assimilation] in green plants, G. Pollacci {AtU Jst, Bot. R. Univ. 
Pavia, 2 . ser., 17 {1917), pp. 29 - 51 , figs. 2 ). — ^The studies previously noted 
(E. S. R., 29, p. 28; 35, p. 435) having been continued with different plants, 
the author observed an increase of w^eight in those from which atmospheric 
air was excluded with the exception of the roots. It is concluded from this 
that the roots of such plants are able to appropriate carbon dioxid from the 
atmosphere and utilize it in their development. 

Report of the bacteriologist, M. Mulvania {Tennessee 8ta. Rpt, 1913, pp. 
159-161). — This is a brief progress report on studies of the ability of bacteria 
to produce humus from definite forms of organic matter, such as cottonseed 
meal, ground straw, and cow dung, and of the influence of humus on nitro- 
gen-assimilating bacteria (Azotobacter), employing certain modifications of 
methods previously described (E. S. B., 28, p. 727). 

Humification “was found to proceed in direct proportion to the amount of 
organic matter present, but the sterilized flasks alwmys gave as much humus 
as those inoculated with bacteria and often more. Sterilization slightly de- 
creased the extractable matter. There was a decided loss of nitrogen from 
the inoculated flasks. It wms concluded that “under the conditions main- 
tained organic matter in the inoculated flasks is decomposed, nitrogen is lib- 
erated, but humus is not produced.” 

Present methods are not deemed adequate for a study of the effect of humus 
upon nitrogen assimiliation by Azotobacter. The associative action of Azo- 
tobacter, Bacilhis radioicola, and B. suhtilis in nitrogen fixation was observed 
to add more nitrogen to the mannite solution than when these microorganisms 
worked in any other combination. 

The influence of water and of mineral matters on the development of plant- 
lets, L. Maquenne and E. Demotjssy {Compt. Rend, Acad. Sd. [Paris], 164 
(1917), No. 26, pp. 979-985). — ^The lowering of the growth rate of pea seedlings 
when sprouted in the purest water obtainable is thought to result from the 
absence of the very minute quantities of material commonly dissolved out of 
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nie eoEtainers, more particularly while the water is warm, calcium Ixaiig 
apparently the sole or chief constituent which is influential in this coiineetion. 

The influence of calcium salts on absorbing root hairs, H. Goupin {Oompt. 
ReM. Acad. Sci. [Pam], 16Jf {1917), Is-o. 17, pp. Qjfl-G1^3). — Lepldiuin sati'Viini 
was exposed, after germination in tap water, to varying solutions of calcium 
sulphate, carbonate, nitrate, or chlorid. It was found that the growth of the 
root hairs was inhibited by the last three of these calcium compounds. 

The use of perphosphates in agriculture, N. A. Baubieiu {Gaz. Chim. ItaL, 
If! {1917), L A^o. 1, pp, SS-oi).— It is stated that all the phosphorus contained in 
animals or plants is in the form of soluble or insoluble pliosxfliates. Plants do 
not yield nor will they absorb inonocalcium or dicalciura phosphate, these sub- 
stances arresting germination of the seed or development of the plant. Cereals 
or legumes from soils furnished with perphosphates contain less total phos- 
phorus than do those from neighboring soils lacking perphosphates. Perphos- 
phates may kill seeds with ’which they come into direct contact. 

Studies in greenhouse fumigation with hydrocyanic acid: Physiological 
effects on the plant, W. Mooue and X X Willaman (17. E. Dept. Agr., Jour. Agr. 
Research, 11 {1917), Ro. 7, pp. S19-3S8, pi. 1, figs. 11). — In continuation of in- 
vestigatxoBS previously reported (E. S. R.,38, p. 158), the authors have conducted 
a study to determine the action of hydrocyanic acid gas on the tissues of the 
plant. All of the investigations have been conducted at the Minnesota Experi- 
ment Station. 

It has been found that plants subjected to hydrocyanic acid fumigation absorb 
more or less of the gas, the immediate effect of the poison being a reduction in 
the activity of the oxidases and catalase and hence in respiratory activity. 
Following this action, there is an inhibition of photosynthesis and translocation 
of carbohydrate and a closing of the stomata. The permeability of the leaf 
septa is said to be increased and this causes less rapid intake of \vater from the 
stems and more rapid cuticular transpiration. In mild cases this may result in 
merely a temporary wilting, while in more severe fumigations the wilting is 
followed by disintegi-ation and death of the tissues. The authors claim that the 
primary effect of the presence of hydrocyanic acid in a plant is a disturbance 
of the oxidase and catalase activities, all other physiological effects being 
secondary to this. 

The physical control of vegetation in rain-forest and desert mountains, 
P. Sheeve {Plant World, 20 {1917}, No. 5, pp. lSd-Ul).—Th& purpose of this 
t»aper is to bring out some of the contrasts between the manner of control of 
vegetation by conditions in the humid mountains of a tropical island and that in 
the arid mountains of a temperate continental region. The basal details are to 
be found in the author’s publications previously noted (E, S. B., 32 p T4S • 30 
p, 27). ’ ’ ’ " ’ 

Calling attention to instances Illustrating the fact that two mountain ranges 
may differ greatly in flora while having practically identical controlling envi- 
ronmental factors, the author shows that the actual factors which underlie the 
topographic control of the vegetation in the desert mountains of Arizona and 
those in the Bme Mountains of Jamaica are diametrically opposed. 

Critical flowering and fruiting temperatures for Phytolacca decandra P. E. 
Lloyd llorld, 20 {1917), No. 4, pp, 121-126). — The author has made ob- 
servations on pokeweed in twt diverse cilmates widely different from that of 
its native habitat for several years, during which time it produced seed only 
under certain exceptionally favorable circumstances at Carmel, Cal. He con- 
cludes that if the prevailing day temperature.^, which are normally low enoimh 
to prevent reproduction by the seed, were 5° warmer during the warmest hours 
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of the clay, the species would be able to perpetuate itself in this locality by 
means of seed 

Modifications produced by sea winds in tlie male infioresceiices of pinej 
X DuFidNOY iCompt. L^cnd, Hoc. Biol [Paris}, 80 (1917), xYo. 4, pp. 174, ^5),-— 
The author notes the occurence, in pines exposed to sea wTnds, of a curving of 
the male inflorescence with other alterations which are detailed, also of other 
modifications apparently supporting the view' that ecological conditions may 
cause the development of rudimentary branches into structures w-hieli may be 
reproductive, assimilative, or multiplicative in their functions. 

The bacteriological study of natural coagulation in latex of Hevea bresili- 
ensis, Beniyu and G, Yeeyet (Compt. Pend. Acad. yHcL [Paris}, 165 (1017), No. 
3. ‘pp. 12S"126 ). — Hevea latex, which has when first collected a luilk-w'liite color 
and corpuscles showing the BrowTiian motion, is at that time almost free from 
bacteria. These, however, soon develop abundantly. The author noted the 
presence of organisms, both aerobic and anaerobic, in latex. One is described 
in some detail as to its characters and influence on coagulation, which it is said 
to accomplish in 24 hours. Suggestions are given regarding conditions favorable 
to the coagulation of latex. 

Sexuality in Hyxoniycetes, P. X. Skiipienski (Compt. Rend. Acad. Sei 
[Paris], 165 (1917), No. 3, pp. 118-121 ). — The author describes observations 
claimed to show that a marked sexuality exists in Didymium nigripcs. 

Parthenogenesis in higher plants, A. C. Hagedodux-La Buaxd and A. L. 
Hagedoobn (TeysmivnP.a, 27 (1917), No. 11-12, pp. 643-656, pi. 1 ). — An account 
is given of the crossing of cucurbits said to have been produced from seed 
without pollination with those from hj'brid plants. The results, though vitiated 
in some degree by failure ascribed to external causes, suggest some noted by 
Honing (E. S. R., 32, p. 520; 33, p. 644). It is recominendetl that in cases 
where exceptional results are obtained in the progeny of hj^brids, investigations 
be carried out to determine hour far partial parthenogenesis or partial apogamy 
In the ancestors may be responsible for the anbmaiy. 

Quadruple hybrids in the Pi generation from CBnothera nutans and CE. 
pycnocarpa, with the Pa generations, and back crosses and intrcrosses, G. P. 
Atkinson (Genetics, 2 (1917), No. 3, pp. 213-260, figs. 16 ). — In continuance of 
a partial report previously made (E. S. R, 30, p. 730) regarding studies on the 
results of crosses made with ON nutans and subsequent studies on crossings 
of the descendants of these hybrids, the author stares that in the Fi generation 
of the cross (E. nutansXQ3. pycnocarpa four hybrid types appeared w'hich have 
been named, respectively, (E. JujbricJa nutella, (E. hyhrida pycneUa, (E. hyhrida 
toTtmsa, and (E. hyhrida tortueUa. In the Pi generation of the reciprocal 
cross three hybrids have been obtained which aiipear to be Identical with the 
first three above named, and it is thought that the fourth might appear if the 
crossings were siifliciently numerous. 

(E. hyhrida nutella is a blend hybrid. (E. liylyrkla pycnella and (E. hyhrida 
tortuosa are selective hybrids and are physiological homo55ygote.s, being fixed hi 
the Pi generation and, wdien selfed, repeating in the P 2 and succeeding gen- 
erations. They are regarded as examples of permanent or stable dominance 
of factors. (E. hyhrida tortueUa, also a selective hybrid, is not fixed in the Pi, 
When seifed it dissolves in the p 2 into numerous types, some of which are 
considered as sliowdng that certain factors me activated in this generation 
which were subordinate in Pi. 

The production of four h 3 rbrid types in the Pi is considered as an example 
of multiple dominance. In back crosses there appear five eases of patrocliny 
with ten cases of splitting into two tj'pes and four of splitting into three types. 
In the intercrosses there are two cases of patrocliny, three of splitting into two, 
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one of splittiBg into three, and one of splitting into four types. In tlio inter- 
crosses and back crosses no new types appear except a dwarf form referred 
to ffi. graeUis. Evidence is summarized which is considered to indicate that 
the gametes in W. hyhrida nutans and 03. hybrida pycnocarpa are uniform. 

Inheritaiice of a mosaic pericarp pattern color of maize, H. K. Hayes 
(GeiwUcs, 2 (1911), No, S, pp, 261-281, fig. i).— The author describes experi- 
ments carried out with a mosaic pericarp pattern color in maize, employing the 
progeny of an ear found in the course of work done with East as previously 
noted (E. S. R, 25, p. 736), which had on one side seeds with a red pericarp 
and on the other seeds which were white or had but a narrow red stripe. 

The first ^two years of the experiment showed all degrees of variation from 
dark, heavily striped ears to ears with colorless pericarp. Later selection ex- 
periments gave results shownng the usual type of Mendelian inheritance, along 
with some which are not easily explainable by the hypothesis of the absolute 
purity of fundamental inheritance factors. 

Self-fertilization and selection isolated several types which bred relatively 
true. The self-red, pattern, and colorless selections appear to be homozygous 
for these characters, the variegated selection proving to be homozygous for the 
mosaic character and giving ears ranging from heavy striation of nearly all 
seeds to striation of only a few seeds. 

The relation of the various pericarp characters was studied, and it is sug- 
gested that certain combinations produce germinal instability. The conclusion 
is reached that the factors for self-red, variegated, pattern, and colorless peri- 
carp form a series of multiple allelomorphs. 

The hybrid origin of alfalfa, L. Teabut Rend. Acad. Sci. [Paris], 

16.^ (1917) j Fo. 16, pp. 607-609). — ^The author offers what is held to be sufficient 
evidence to show that Medicago saUva has arisen by hybridization from the 
two primitive species if. falcata and M. getula, the last named being synony- 
mous with M, ccemlea, M. contorta, and M. tunetana. 

Origin, introduction, and primitive culture of the potato, W, F, Wight 
(Proc. Potato Assoc. Amer., S (1916), pp. 85-49 ). — ^Tlie author gives the results 
of a study of early and recent accounts of the cultivated potato and of his per- 
sonal search, chiefly in South America, for the original wild form of Solanum 
tnberosn7n. He also gives considerable information of a related but somewhat 
miscellaneous character regarding the potato plant. 

It is stated that many of the wild species so resemble the cultivated forms 
(so far as superficial foliage characters are concerned) that persons very 
familiar with the latter have often been deceived. In every case, however, which 
the author has fully investigated the plant has proved to be some other species, 
and after a century and a half of intermittent collecting there is nowhere 
known to be evidence showing conclusively that the species is now growing 
indigenously anywhere in its original condition. 

It is stated that throughout a large portion of these potato-growing regions 
the differences in soil and climate conditions are very great. The number of 
potato varieties to be found is large and constantly increasing, some appearing 
to be very persistent. 

Foirest botany [India], B. S. Hole (Ann. Rpt. Bd. Sci. Ad'vice India, 1915-16, 
pp. brief account is given of studies or observations on the 

ecology of sal (BMrea TOlmsta\:, remedies for defective reproduction by sal; 
root disease (Poly poms shorem) of sal trees; the ecology of teak; Trametes 
pitil as a cause of disease induced by lopping Pinus escelsa; and on the forest 
floras of the centi-al provinces. A list of recent publications is included. 
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FIELD CEOPS. 

[Beport of tlie agronomy department, Montana Experiment Station], A, 
Atkiisison {Montana Sta, Rpt 1916^ pp. 165-170), — This reports the resflits of 
variety tests with winter and spring wlieat, oats, barley, annual hay and pas- 
ture crops, and root crops; cultural tests with peas; a comparison of continu- 
ous and alternate cropping on dry land ; and a comparison of wheat alternating 
with bare fallow with w'heat alternating with corn. 

Kharkov winter wheat, with an average yield of 35.7 bn. per acre, has given 
the best results on dry land. Among the spring wheat varieties grown under 
dry-land conditions Pelissier has given the highest yield for a 7-year period, 
averaging 27,2 bu. per acre. Ghirka and Fife, good milling varieties, averaged 
23.7 and 23.1 bu. per acre, respectively, for the same period, while Marquis 
gave a 3-year average yield of 33.1 bu. per acre and is deemed one of the best 
varieties for dry land. Under irrigation the highest yielding spring wheat was 
Stanley, with a 7-year average yield of GS.5 bu. per acre, but it possessed poor 
milling quality. Of the milling varieties, Scotch Fife and Marquis have given 
average yields of G3.3 and 52.4 bu. per acre, respectively. Purple Durum and 
Gharnovka, macaroni varieties, have averaged 65.3 and 62.6 bn. per acre, 
respectively, under irrigation. 

The leading oat varieties under irrigation included No. 72, with an average 
yield of 119.4 bu. per acre, Myriek, with 114.9 bu., Silver Mine, with 113.9 bu., No. 
10624, with 110.1 bu., and Banner, with 109.6 bu., all outyielding Swedish Select, 
the prevailing variety grown in the State. On dry land Sixty Bay has given the 
highest average yield, 62.4 bu. per acre, w^hiie Swedish Select averaged 46.5 bu. 

Among barley varieties grown under irrigation, New Zealand was first with 
an 8-year average yield of 86,1 bu. and Guy Mayle second with 67.8 bu. per 
acre. Oderbrucker has averaged 86.5 bu. for a 4-year period. White Smyrna, 
with a 5-year average yield of 52.9 bu. per acre, w^as first of the barley varieties 
grown on dry land. 

Annual hay crops grown under irrigation included the following, with their 
respective yields of cured hay : Foxtail millet, 4.3 tons ; Sudan grass, 3.8 tons ; 
billion-dollar grass, 5.3 tons; vetch, 4.73 tons; and Johnson grass, 1.6 tons. 
Promising pasture crops tested under irrigation, with their yields in green 
weight per acre, were. Dwarf Essex rape, which averaged 26 tons, and Thousand- 
Headed kale, which averaged 29.5 tons. 

Eoot crops grown under irrigation for the past 3 years gave the following aver- 
age acre yields: Mammoth Long Ked mangles, 37.6 tons; Yellow Globe mangles, 
30.1 tons; Giant Feed half-sugar beets, 19.7 tons; sugar beets, 13.5 tons; field 
carrots, 16.4 tons; field turnips, 20.5 tons; and Monarch rutabagas, 16.3 tons. 

In a comparison of continuous and alternate cropping on dry land the follow- 
ing average results have been secured over a 6-year period : 


Average yields obtained from continuous and alternate cropping on dry land 

for a 6-year period. 


Crop. 

Yield per a'cre. 

Grown 

continuously. 

Alternate 1 
crop and 
fallow, i 

! 

Alternate 
crop and 
failosw. 
Manure 
applied to the 
fallow. 

Fall wheat 

Bushels. \ 
28. 72 
23.11 
55. m 
35.68 

Bushels. 

46.78 

37,83 

71.76 

49.44 

Bushels. 

47.96 

39.65' 

71.77 

49.94 

Spring wheat. 

Oats.... 

Barley j 
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Wlieat alternated wHh bare fallow in comparison with wheat alternated witb 
com resulted in estimated average profits per acre of $6.89 with wheat and 
corn and $2.87 with wheat and fallow for a 7-year period at the Judith Basin 
substation. At the Huntley substation the average profits per acre over a 
4-year period were estimated to be $9.05 for wheat and corn and $8.70 for 
wheat and fallow. 

Field peas sown in drill rows 8 in. apart and in 24-in. row\s, using 3 bu. of 
seed per acre, have given average yields of 44 and 42 bu. per acre, respectively, 
for the past 5 years. Plantings in 24-in. rows, using 1.5 bu. of seed, yielded 

35.6 bu. per acre, while 36-in. rows have averaged from 80.3 to 36 bu. per acre. 

[Meld crops work in Tennessee] (Temiessee Sta. R 2 )t. 1914^ pp- 269-2*71^ 

217-279 ), — Reviewing the progi*ess of \vork with field crops for 1914, brief 
notes are pre.sented on cultural tests with red clover, alfalfa, cowpeas, wheat, 
and corn; on field tests wdth Sudan grass, honey sorghum, cotton, winter 
beardless barley, sweet clover, and smootb-headed millet; and on the value of 
the subsoil plow for Tennessee conditions. 

Progress report, Substation Ho. 5, Temple, Tex., 1910—1914, D. T. Kil- 
LOUGH (Texas Sta, Bui. 215 (1917), pp. 8-28, figs. 8 ). — This bulletin reports re- 
sults of testing, improvement, and production studies with cotton, cowpeas, soy 
beans, Sudan grass, corn, and the grain and forage sorghums, together with 
rotation experiments and field tests comparing different methods of soil prepara- 
tion, Attempts to establish satisfactory fruit, truck, and garden crops on the 
substation are briefly noted. 

Data on rainfall from 1889 to 1914, inclusive, are presented, the animal pre- 
cipitation varying from 20.45 to 59.28 in. with an average annual rainfall of 

85.07 in. The summer months of 1912, 1913, and 1914 were especially dry, al- 
though the total annual precipitations amounted to 29.41, 43.65, and 46.74 in., 
respectively. Weather conditions were deemed more satisfactory for cotton 
than for corn. 

Rotation tests with cotton resulted in yields amounting to 849.87 lbs. of seed 
cotton per acre for cotton grown in rotation and 522.9 lbs. /for cotton following 
cotton. Similar tests with corn resulted in yields of 25.6 bu. per acre for corn 
grown in rotation and 17 bu, for com following corn. Observations on the 
root rot disease, Ozonkim mnmvorum, of cotton in 1914 revealed the fact that 
a loss of 59 per cent was sustained from this disease by cotton grown on land 
continuously cropped to cotton, w^hereas in a 4-year rotation a loss of only 0.6 
per cent occurred. 

Leading cotton varieties in tests conducted during 1912-1914, inclusive, in- 
cluded Union Big Boll, Lone Star, and Mortgage Lifter, with average yields of 
lint cotton of 339.82, 339.39, and 317.34 lbs. per acre, respectively. 

Variety tests with cowpeas for seed for the period of 1912-1914, inclusive, 
resulted in average yields ranging from 50.23 Ihs. per acre for Peerless to 404.25 
lbs. for Kew Era. Cow^pea variety tests for forage in 1912 resulted in yields 
ranging from 966 lbs. of cured hay per acre for Peerless to 3,476 lbs. each for 
Iron and €iay. 

Soy bean variety tests conducted from 1912-1914, inclusive, gave average 
yields of »ed ranging from 1 bu. per acre for Jet to 3.9 bu. for Meyer. 

Satisfactory yields of grain are said to have been obtained with the sor- 
ghums, especially feterita which, is deemed to have its greatest value as a 
catch crop. Of the saccharin sorghums tested Sumac, lias given uniformly 
better yields of forage and hay. Sorghums and cowpeas grown together for 
hay in 1912 indicated that better results could be obtained by growing the 
crops separately and mixing the hay when feeding. Sumac sorghum gave bet- 
ter results than Amber for such mixtures, while there appeared to be no prefer- 
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ence among tlie eowpea varieties tested. A planting rate of 20 lbs. of seed per 
acre consisting of 1 part cowpeas and 8 parts sorglmm gave a yield of 8,350 
lbs. of cured hay per acre. 

In corn variety tests conducted during 1913 and 1914 Surecropper, Mammoth 
White, and Cater were the leading varieties, with average yields of 33.87, 31.74, 
and 31.09 bu. per acre, respectively. Ear-to-row testing to determine the rela- 
tion between certain characters of corn and yield is held to indicate that seed 
corn should be selected from a good stand of tall, leafy plants which are rela- 
tively heavily stalked and that large, heavy ears with deep grains should he 
chosen. 

Corn grown in row^s 3 ft. apart, with the plants spaced 30, from 30 to 40, 
and from 70 to SO in. apart in the row, gave average yields of 1^91, 24.23, and 
19.82 bu, per acre, respectively, for the period of 1912 to 1914, inclusive. Grow- 
ing the same number of stalks of corn on the land but with different spacings 
between hills resulted in average yields for the period of 1913-14, inclusive, 
amounting to 28.32 bu. per acre for hills spaced 3 by 3 ft., 23.06 bu. for hills 
.spaced 6 by 1.5 ft., and 22.33 hu. for hills spaced in pairs of 3-ft. row's 9 ft. 
apart, the stalks IS in. apart In the row. 

Corn grow’n alone and with cow^peas sowm during the latter part of the grow- 
ing period of the corn resulted in average yields of 21 .GS and 20.6 hu. per acre, 
respectively, for the period of 1912-13, inclusive. 

Field tests with various grasses have been undertaken to find a grass adapted 
to planting in rotation. Rhodes grass gave a yield of 8,823 lbs: of cured hay 
per acre in 1914, and rescue grass growm for seed yielded as high as 380 lbs. 
per acre. Several hybrids of Texas blue grass and Kentucky blue grass are 
reported as promising for this region. Sudan grass seeded broadcast at rates 
'of 20 and 30 lbs. per acre in 1913 gave yields of 4,000 and 2,800 lbs. of cured 
hay per acre, respectively. Planted in 18- and 36-in. rows at a 10-lb. seeding 
rate, Sudan grass yielded 556 and 361 lbs. of seed per acre, and 2,950 and 
2,050 lbs. of cured hay per acre, respectively. Plantings, of Sudan grass in 
1914 gave an average yield of 6,534.5 lbs. of forage and 147.6 lbs. of seed 
per acre. 

The use of fertilizers and lime is said to have been less profitable on the 
soils of the substation than crop rotation or the use of improved crops, 

October plowing for cotton in 1913 resulted in an average yield of 769,63 lbs. 
of seed cotton per acre as compared with 743.2 lbs. for January plowing, 
Bepth-of-plowing tests resulted in yields of seed cotton ranging from 735 lbs. 
per acre for a plowing depth of 4 in. to 868.12 lbs. for a plowing depth of 12 in. 

Cotton grown oii land dynamited in seed bed preparation gave an average 
yield of 768 lbs. of cotton per acre for the period of 1913-14, inclusive, while 
cotton grown on land not dynamited yielded 793.7 lbs. of seed cotton. Corn 
grown on dynamited land in 1913 yielded 23.7 bu. per acre as compared with 
a yield of 25.75 bu. for corn grown on land not dynamited. 

[Report of field crops work], F. Watts (Imp, Dept, Apr, West Indies, Rpt, 
Agr, Dept, Antigua, 1015-16, pp, 5-lS, 14, 19, 20 ). — Continuing work previously 
noted (E. S. R., 36, p. 735), variety tests are reported wdth sweet potatoes, 
cassava, eddoes and tannias, and yams for the year 1915-16. 

Fertilizer and distance-of -planting tests wdth corn are briefly noted- A yield 
of 13.6 bu. of shelled corn per acre was realized from a fertilizer treatment of 
SO lbs. of phosphoric acid as basic slag and 40 lbs, of potash as sulphate of 
potash, as compared with a yield of 6.3’ bu. from the untreated check. Twelve 
bu, per acre w^ere obtained from a 40-lb. application of potash as sulphate alone. 
Later plantings to study the residual effect of the fertilizer treatments gave. a 
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yield of 9.2 bu. for the untreated ebeck and 8 bii. for the phosphoric acid and 
potosh treatment The distance-of-pl anting experiments indicated that slightly 
higher yields were obtained from plantings of 2 by 2 ft., although the yields 
were not far superior to those secured from plantings of 2 by 4 ft. 

Hybridization and selection work wdth corn and cotton is noted. 

The development of the fiber industry in Antigua and the production of sisal 
and hemp are briefly discussed. 

Plants indigenous to Chile and their production, K. Reiche (Bol. Boc. 
Fonwiito Fabril ICJiile], 32 {1915), Nos. 7, pp. 481-486; 10, pp. 619-684; PP- 
716-784; abs. m Internaf. Inst. Agr. [Rome], Internat. Rev. Sci. mid Pract. Agr., 
7 '{1916), No. 5, pp. 656-659).— ^he most promising plants indigenous to Chile 
are listed, described, and their uses discussed. The species mentioned include 
tereals and other plants with edible seeds; tubers and roots; fiber crops; 
plants used for tanning; plants containing saponin; dye plants; plants con- 
taining gums and resins; medicinal plants; fruit-bearing trees and forest 
trees ; and miscellaneous plants. 

[Field experiments at the Bezenchuk Experiment Station], L. I. Koltsov 
(SeUk. Khoz. i Ltesov., 251 {1916), July, pp. .-Method-of -sowing tests 

are reported wnth spring wheat, oats, and millet. 

The best results with spring wheat were obtained from rows 5 in. apart. 
For oats, seeding in two rows 3.5 in. apart, with 14 in. between each pair of 
rows, gave the best results. Millet yielded best when sown in rows 14 in. 
apart. Cultivation of the Intervals between the rows gave excellent results, 
especially with millet. 

[Report of field crops work in Assam], J. W. McKay {Aim. Ept. Agr, 
Expts. Assam, 1916, pp. 7-25, 40-4^, 88-91, 104-107). — Extensive variety 

and cultural tests at four experimental centers in Assam are reported with 
sugar cane, potatoes, corn, cotton, cow^peas (for seed and forage), and rice. 

An increased yield of approximately 100.78 lbs. of grain and 191.28 lbs. of 
straws per acre was obtained from rice on “ warped ” land, a sterile marsh land 
reclaimed for rice cultivation and covered with a 3-in. layer of soil deposited 
from water. 

[Report of field crops work], G. S. Hendeeson and G. Abduk Rahman {Bept. 
Agr, Bombay, Ann. Rpt Agr. Sia. LandU, 1913-14, PP- 1-7; 1915-16, pp. 2-8). — 
Field tests are reported for 1913-14 and 1914-15 with rotations of potatoes, the 
principal crop of the region, and peanuts, millet, corn, legumes (soy beans and 
DoUehos UMab), and sunn hemp used as a green manure. Other tests are 
noted with velvet beans, kidney beans, and green gram as forage crops, and of 
certain minor products such as jute, hemp, indigo, sweet potatoes, yams, and 
several native crops. 

In 1914, of 2,000 lbs. of seed potatoes stored in wooden boxes, 240 lbs. were 
reported as a loss. 

[Report of field crops work], H. Clayton {Rpt. Dept. Agr. Burma, 1916, 
pp. S-7). — Field tests with rice, cotton, sesame, peanuts, castor beans, sugar 
cane, wheat, pigeon peas, Madagascar beans, and tobacco at the several experi- 
mental centers of Burma are reported for the year ended June 30, 1916. 

[Report of field crops work at the Paltir Agricultural Station], R. Thomas 
and J. Chelvabanga Rajh (Dept. Agr. Madras, Rpt. Palur Agr. Sta., 1914-15, 
pp, 2-15; 1915-16, pp. 4-^5; 1916-17, pp, 26). — Variety, rotational, .and fertilizer 
tests with peanuts on dry and irrigated land, variety and fertilizer tests with 
rice, and variety tests with sugar cane are reported for 1914 to 1917, inclusive. 

Continued green manuring of paddy land with daincha has resulted in a 
steady improvement of the land. A number of green manure crops have been 
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compared, indigo giving the best average results for the past eight years. 
Green manure supplemented by 1 cwt. of bone meal and 0.25 cwt. of potash 
increased the yields of rice by 426 lbs. per acre in 1916, with a similar increase 
of 474 lbs. in 1915 and a four-year average increase of 13S lbs. 

[Report of field crops work at the Samalkota Agricultural Station], G. B. 
Hilson and D. BAnAKKisHNAMunTi {Dept. Agr, Madras, Rpt. Samalkota Agr. 
Sta„ 191S-U, pp, If-IB; mif-lo, pp. 2~S1; 1915-16, pp, 2-21; 1916-11, pp. IS),— 
Variety, cultural, and fertilizer tests with sugar cane and rice (both wet and dry 
paddies) are reported for 1913 to 1917, inclusive. 

Tests on limed and unllmed sugar cane plats showed an increased yield of 
7,400 lbs. per acre in favor of the unlimed plat in 1916. Applications of 1,640 
lbs. of castor-oil cake showed increased yields in 1915 and 1916 over applica- 
tions of 10 tons of cattle manure and S20 lbs. of castor-oil cake. 

Plowing the dry rice paddies resulted in increased yields of both grain and 
straw over the iinplowed paddies. The residual effects of castor-oil cake alone 
and in combination with potash and acid phosphate are reported in yields of 
rice grain and straw for each year from 1909 to 1917, inclusive. Applications 
of S20 lbs. of castor-oil cake and 2 cwt. of acid phosphate appear to have given 
consistently higher yields than the untreated checks, whereas the castor-oil 
cake supplemented by 1 cwt. of potash has given yields lower than the check";. 
The green-manured paddy land supplemented by 2 cwt. of acid phosphate has 
given increased yields since 1909. 

Tests with complete fertilizers supplemented by rice straw are also reported, 
together with their residual effects. Applications of 4 cwt of ammonium sul- 
phate, 2 cwt. each of acid phosphate and potassium sulphate, and 5 tons of 
paddy straw have shown increased yields of grain in the main crop four years 
out of six, and in the second crop two years out of four, over a similar fertilizer 
treatment without the straw. The yield of straw has been increased each year 
since 1911 in the main crop, and in 1914 and 1915 in the second crop by the addi- 
tion of the straw. 

Grasses and clovers under irrigation, J. M. Pitt (Agr. daz. N. S, Wales, 28 
(1917), Vo. £, pp, 77-82, ffga. 4), — In addition to the grasses and clovers men- 
tioned previously by McDiarmid (E. S. R., 33, p. 228) the following are recom- 
mended as worthy of trial in establishing pastures under irrigation in Kew 
South Wales; Lolium western woldicimi, Bromus jap07iicus, Eriochloa anmilata, 
Andropogon intermedius, Trifolium stibtea'raneum, Melilotiis alba, Medicago 
tuderculata, Jf. hispida, M. hispkla sardoa, and M. hispida reticulata, 

FJialaris hulbosa is reported as being the most promising winter, spring, and 
early summer perennial yet tested. B, inennis, Setarm nigrirostis, and 
Bouteloua curtipendula gave good results, while of the native grasses previously 
mentioned Panicum proluiwm and A, seiiceus are reported as yielding large 
quantities of forage and seed. 

The Egyptian, red, and crimson clovers again gave good results. 

Effect of plants on others, B. L. Haetwell (Bui, R, I. State Col., 12 (1917), 
Wo. P- — In 1913 buckwheat followed onions, rye, buckwheat, and red top 

in the field without fertilizer, with yields amounting to 21, 21, 13, and 10 bu. per 
acre, respectively. The same crops were grown for two years in pots under 
various fertilizer treatments, and were again followed by buckwheat in 1916, 
resulting in yields in the same relative order as noted above. 

Alsike clover sown in 1916 yielded approximately 2 tons of hay per acre 
after potatoes, rye, redtop, and squashes, 1.4 tons after red clover, and 1.3 tons 
after alsike clover itself. 
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Eureka silage corn scnva at tlie rate of 15 lbs. per acre witB 15 lbs. of soy 
beans yielded nearly as niucli corn as where 15 lbs. of corn were planted alone, 
rlie total yield being increased about one-sixtli by tlie beans. Doubling the rate 
of seeding resulted in a decreased yield of corn scarcely compensated by tlie 
beans. It was concluded that tlie beans bad no positive effect in increasing 
tlie nitrogen content of the corn, altliough that of the mixture was increased. 

Berseem as a new fodder crop for India, G. S. I-Iendeeson {Agr.> Fcmirch 
Imt Fiisa Bill. 66 (1916), pp. 8, pis. S; ahs. in Nature [London], 99 (1917), 
No. 2476, p. ISl ). — Tlie cultivation of berseem {TrifoUuin alcxanclrimim) as a 
forage crop in Egypt is described. The crop is usually pastured or employed 
as a soiling crop or for seed production. Berseem bay is said to be of excellent 
quality but not yet of any great economic importance. 

Tbe castor oil plant in Egypt, V. Mosseri (Bill. Union Ayr. Bgi/ptc, 15 
(1917), No. 118, pp. 29). — The cultivation of the castor oil plant (Ricinus com- 
munis) in Egypt is discussed in detail, and studies of the influence of soil and 
climate upon oil production reported. 

The weight of seed and percentage of hulls and seed were found to vary with 
the variety, and in the same variety with the region, the season, and the crop. 
The physical condition of the soil is said to have less effect on the crop than 
excessive soil moisture or excessive alkalinity of the soil, these last-named prop- 
erties affecting the weight of the seed and, to an even greater extent, the per- 
centage of hulls and kernels. 

The oil content of the seed was found to be largely dependent upon atmos- 
pheric conditions prevailing at the time of the formation and maturation of the 
seed, varying with the variety, the locality, the season, and the crop. The oil 
content was apparently increased in the same variety when the latter was 
transported from the north to the south and diminished with reversed condi- 
tions. It also appeared that there wms a correlation between grain weight and 
oil content. 

Ordinary white clover seed versus wild white clover seed, T. J. Jenkin 
(Jour. Bd. Agr. [London], BS (1917), No. 12, pp. 1202-1208). — Numerical data 
are presented and discussed in an effort to determine the real differences exist- 
ing in permanent pasture formation where eciiiai quantities of ordinary white 
clover and wild white clover were used. The experiments were begun in 1914 
at a number of centers where permanent pastures were to be established, and 
observations on the percentage of area covered by wflilte clover at the end of 
18 and of 30 months reported. The seeding mixtures compared included wild 
white clover, oi*d!nary white Dutch clover, and ordinary white clover. The 
observations briefly' summarized \vere as follows : 

Wild white clover demonstrated its superiority over ordinary white clover in 
most cases at about IS months after seeding. In all cases this superiority be- 
came obvious by 30 months after seeding unless development had been checked. 
Tile average percentage of area covered by white clover 30 months after seed- 
ing was 19.7 for wild white clover, 2.13 for ordinary white Dutch, and 1.74 for 
ordinary white clover. 

Analyses of agricultural yield.— Ill, The influence of natural environ- 
mental factors upon the yield of Egyptian cotton, W. h. Baels (Phil. Trans. 
Boy. me. London, Ser. B, $08 (1917), No. 352, pp. 157-223, figs. Supple- 
menting an examination of the effects of such environmental factors as distance 
'and date of planting (E. S. E., 36, pp. 36 , 37 ) on the yield curve of Egyptian 
cotton, tlie author presents a study of the following factors : Soil fertility, hard- 
pan (soil texture), soil depth, shortage of soil water, overwatering, root as- 
phyxiation, weather, and climate. Statistical evidence secured from observa- 
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tions extending over the period of 190^1913 and at several centers in Egypt 
forms the basis upon which the studies were made, the factors were studied 
chieflj’’ in their effects upon the flowering curve, which represents the daily rate 
of flowering of an average plant, and tlie relation between the formation of this 
curve and the antecedent growth processes and subsequent yield outlined. 

The flowering curve and consequently the yield curve were shown to have a 
typical form under good cultural conditions. Poor cultivation is defined as any 
condition that allows a factor to become limiting w^hen it need not he so, thereby 
deforming the curve. 

The differences of behavior of various cotton crops appeared to be inevitable 
consequences of the known environmental conditions, provided only that due re- 
gard be paid to the distinction in time between the causation of any effect and 
its manifestation. To denote this latter distinction the author uses the term 
“ predetermination. ” Daily fluctuations of the flowering curve constitute an 
example of predetermination, since they are controlled by weather conditions 
which obtained a month before the flou^ers opened, and simultaneous fluctua- 
tions in the same direction may be sho%vn by all cotton fields in Egypt. 

Deductions are presented with regard to the function and dimensions of the 
absorbing part of the root system as distinct from the merely conducting por- 
tions, By combining the analyses made in these studies with data concerning 
the commercial aspect of Egyptian cotton it has been shown that root asphyxia- 
tion produced by a rising wniter table, is the principal cause of the deteriora- 
tion in yield per acre which the crop has suffered. 

Ill discussing the physiological outlook essential for an effective analysis of 
agricultural yield, the author asserts that the method of study employed in 
these investigations is a matter of adjustment depending only on the choice of 
cardinal points for observation in the crop to be studied, and that a superposi- 
tion of the continuous observation method upon the scattered small-plat methd 
limy be expected to link plant physiology more closely to agriculture. With a 
proper conception of the law of limiting factors, as advanced by F. F. Black- 
man, and of the frequent predetermination of their effects, there is thought to 
be abundant opportunity for advances in the knowledge of so-called “crop 
physiology ” by applying these methods of continuous registration to plant de- 
velopment. The limitations of the plant-development curves as tools for pur- 
poses of research are (1) that the data required for their construction must al- 
most invariably be obtained daily throughout the season, since the day is the 
real time limit in vdiich a plant measures its experiences, and (2) that they 
necessitate considerable labor. Opposed to these disadvantages is the fact that 
they abolish the probable error of plant experiments, thereby achieving good 
results with controlled areas otherwise far too small if the yields were not thus 
analyml. The author continues: 

“It is probable that the solution lies in compromise, by first establishing a 
set of standard data, as complete as possible, for any given crop and district, 
with which any subsequent observations of salient features could be compared. 
The establishment of such a set for the Gheezeh Cotton Experiment Station was 
one of the author’s chief aims. . . . The desired extension of the observa- 
tions to minor outlying stations in other parts of Egypt would have provided 
not only a system of precise crop reporting, on the lines of a weather report, but 
also a system of crop forecasts. 

“ Our principal general conclusion is, therefore, that Blackman’s law of 
the limiting factor provides the key by which the intricate relations of any 
crop to its environiient may be satisfactorily unlocked, provided only that these 
4b967°"-18 4 
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reactions are expressed numerically, with definable significance ; that they are 
duly referred in their origin to that stage of the plant^s development at which 
they were actually induced ; [and] that the crop is treated as an average plant 
whose physiology is the subject of investigation. ” 

Arborescent cotton plants, de Motril " and Caravonica/' G. RivihsE 
(Bi/I, Boc. Natu Acctwn. France, 6S (1916) t No. pp. 4^-55; ahs. in Inter7ia't. 
Inst. Agr. [Rof?ic], Inteniat. Rev. Sci. and Pract Agr., 7 (1916), No. 5, pp. 683, 
684). — On the basis of the history of the two arborescent cotton plants named 
the author maintains that cotton is capable of infinite variation and is much 
affected by environment and cultural methods. Prom this it follows that the 
habit of growth, shape of leaves, and size of infiorescence, as well as the 
length and character of the staple, are not fixed characters upon which eco- 
nomic cultivation can be established, but that preliminary tests must be made 
to determine the qualities of the plant. 

He regards de Motrll as closely related to Gossypimn hadyanum, described 
by Todaro as coming from the Algiers Experimental Gardens and which, 
according to the author, is a long-stapled Georgia much resembling Sea Island 
from which Caravonica was derived. The latter had a strong tendency to de- 
generate into common varieties. ~~ 

As experimental proof of his hypothesis, the author recalls that some neg- 
lected plants of G. herhaceum found by Mm on the dunes of Biserta produced 
in the Algiers Experimental Gardens individuals with luxuriant growth which 
did not at all appear to have had a common origin. On the other hand, plants 
raised from the seed of equally fine individuals, when grown under unfavor- 
able soil and cultural conditions, produced offspring to which different origins 
both as regards country and race would certainly have been attributed. 

Some notes on malangas, B. S. Ctjnlixfe {Agriculture {CubaJ, 1 (1917), No. 
pp. 21-29, figs. 5). — ^The production of Blanca and Amarilla malangas in 
Cuba is described. The composition of these two varieties compared with that 
of potatoes, sweet potatoes, and cassava, as determined by analyses made at 
the Maine Experiment Station, show that they compare favorably with the other 
crops. The albuminoid ratio was found to be 1 : 16 for Blanca and 1 : 10 for 
Amarilla malangas. 

Cultural tests with large and small seed tubers of Amarilla malangas gave 
an increased yield of 1,920 kg. (approximately 4,224 lbs.) per acre for the 
large seed. Tubers cut to sets of several eyes gave an increased yield of 1,600 
kg. per acre over large, whole tubers and of 3,824 kg. over small, whole tubers. 

Spring oat' production, G. W. Wasbubton (U. S. Dept. Agr., Farmers'* But 
892 (1B17), pp. SB, figs. 9). — ^This is a revised edition of Farmers’ Bulletin 424 
(E. S. R., 24, p. 237) . 

A study in the assimilation of nutrients by the rice plant, Jatindba Nath 
Sem '(Affr. Research Inst Pusa But 65 (1916), pp. IS, pi 1; ahs. in Nature 
ILondO'iiJ, 99 (1917), No. 2476, p. 131; abs. in Internat Inst. Agr. [Bo'meJ, In- 
termt Rev. 8ci. and Pract. Agr., 8 (1917), No. 3, pp. 359, ^d«}) .—Studies of the 
assimilation of nitrogen, phosphoric acid, and potash in the rice plant in India 
are reported. The life of the plant was divided into six stages ; namely, seed- 
ling, transplanting, pre-fiowering, flowering, milk, and dead ripe, and the per- 
centage of total nitrogen, phosphoric acid, and potash contained in the root, 
stem, leaf, ear, grain, and chaff determined and reported in tabular form, 
together with the content of total nitrogen, phosphoric acid, and potash per 
plant. The feeding value of the different parts of the rice plant at the various 
stages of growth was also determined. From the data secured the following 
general conclusions w^ere drawn: 
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Tlie total dry matter in rice plants increased up to maturity^ tlie greatest 
increase occurring, however, before the formation of the flowers. The per- 
centage of nitrogen showed a steady and continuous decrease from the first 
to the last period of growth, the most rapid decline being noted in the second 
period. There was a very slight increase in total nitrogen in the roots during 
the last stages. The phosphoric acid content of the above-ground portions 
varied but slightly during the seedling and flowering stages, while in the roots 
there was a slight but regular decline through ail stages. The percentage of 
potash in the above-ground parts increased from the seedling to the pre- 
flowering stage, after -which there was a decline. In the roots the decline set 
in after the transplanting stage. As the ears formed, a concentration of nitro- 
gen, phosphoric acid, and potash occurred in the grain at the expense of the 
other parts of the plant. The assimilation of the three principal plant food ele- 
ments "was practically completed by the flo-wering stage, hence the earlier stages 
were more or less critical. No downwiird transmigration of the absorbed 
nitrogen and potash into the soil was observed. With a yield of 900 lbs. of 
dry grain the soil suffered a loss of 29.33 lbs. of nitrogen, 9.G4 lbs. of phos- 
phoric acid, and 49,69 lbs. of potash per acre when the grain and straw were 
removed. 

Bye gro-wing in tlie Southeastern States, 0. E. Leighty ( U, S. Dept. Agr.^ 
Farmers^ BuL 894 (1917) ^ pp. 14). — The advantages of increased rye production 
and the conditions under which rye is deemed preferable to wheat in the south- 
eastern United States are outlined. Field practices and cultural methods em- 
ployed in growing the crop are discussed and the principal weeds and insect 
and disease enemies of the crop noted. 

Sorghums for forage in South Dakota, M. Chamfun and G. Wineight 
(South Dakota Sta. Bui. 174 (1917), pp. 624-~645y figs. 15). — This bulletin reports 
the results of comparative trials of different sorghums and outlines directions 
for growing the crop based on field experiments conducted partly in coopera- 
tion with the U. S. Department of Agriculture on the station farms at Brook- 
ings, Cottonwood, Eureka, Highmore, and Vivian. The experimental work 
covered the period from 1912-1916, inclusive. 

The sorghums are regarded as valuable catch crops and especially profitable 
under weather conditions unfavorable to corn, but were not otherwise deemed 
superior to the latter. Sudan grass proved best for bay purposes, varieties of 
amber cane such as Minnesota Amber and Dakota Amber for high tonnage of 
coarse forage, and Dwarf Milo for silage. Sudan grass gave the highest aver- 
age yields when grown in drill rows 6 and 12 in. apart, amounting to 2.84 and 
2.63 tons per acre, respectively, although satisfactory yields were secured when 
the crop was grown in cul-tivated rows. Amber cane and Dwarf Milo gave 
the best results when grown as cultivated crops. Seeding from May 20 to 
June 1 or later is recommended and the importance of shallow seeding em- 
phasized. 

Sugar beets in South Dakota, J. H. Shefaeb and B. G. Sheewood (South 
Dakota Sta, Bui. 17S (1917) ^ pp. 592-620, figs. 12). — ^This reports the continua- 
tion of work with sugar beets, previously noted (E. S. R., 29, p. 635), giving a 
brief discussion for each season from 1913 to 1916, inclusive, together with 
tabulated data showing the results of variety tests for each year. 

Better results were obtained by analyzing the mother beets in the spring and 
planting immediately rather than by removing the roots from storage for analy- 
sis during the winter. The loss in sugar content during storage is estimated 
to he about 2 per cent. The mother beets selected from the different varieties 
have shown a variation in sugar content ranging from 18 to 22 per cent. 
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Tlie highest average tonnage for six yeai*s has amounted to approximately 18 
tons per acre for IS-in, rows. 

Although it has been demonstrated that commercial beet seed production is 
possible and profitable in the State, it is not deemed feasible for the individual 
farmer but should more properly be financed and operated by sugar beet seed 
companies. 

Velvet beans, J. B. Fain, S.'H. Staer, and P. O. Vanattee (Q-a. State Col. 
Agr. €irc. 4S (1917), pp, 4). — The production and use of velvet beans in Georgia 
are briefly outlined. In a tabular comparison of the yields of 14 varieties 
Medium Early showed the highest yield for 1916, 24.62 bu., with a yield of S.15 
bu when sown with corn. Ninety-Bay Bunch gave the highest yield when sown 
with corn, 11.55 bu. The latter variety required 135 days to mature, the former 
170. 

Velvet beans in Mississippi, E. B. Ferris (Mississippi Sta. Bui, 179 (1917), 
pp, 19, figs. 4)- — Approved field practices and cultural methods for velvet bean 
production in Mississippi are outlined and the value of the crop as a feed and 
for soil improvement noted. It is concluded from “15 years’ experience on 
the cut-over lands of south Mississippi . . that cattle and hogs with corn and 
velvet beans will come nearer solving the problem of profitable agriculture for 
the section as a whole than all other things combined.” 

Growing winter wheat on the Great Plains, E. 0. Chiloott and J. S. Cole 
(U, S. Dept. Agr., Farmers^ Bui. 895 (1917), pp. 12). — ^The adaptation, relative 
value, and cultural methods of winter wheat production are briefly reviewed 
for Montana, North and South Dakota, Nebraska, Wyoming, Colorado, Kansas, 
Oklahoma, Texas, and New Mexico. 

Limited rainfall is regarded as the controlling factor in crop production in 
the Great Plains, the relation between soil moisture at seeding time and yield 
being much closer with winter wheat than with other crops. Well-prepared 
land, summer tillage, and a sufficient moisture supply to a depth of 3 ft. are 
deemed essential to a successful crop. 

In the northern section of the Great Plains winter wheat can be replaced 
with spring wheat without serious loss. In the central section winter wheat 
is deemed superior to spring wffieat, and can not be replaced by the latter with- 
out serious loss. In the southern section winter w’heat is regarded as less cer- 
tain and less productive than farther north, and can not be replaced by spring 
wheat. 

Proportion of grain to sheaf as a factor in wheat selection, J. T. Pridham 
(Agr. W. 8. Wales, 28 (1917), Ffo. 2, pp. 91-94)- — The proportion of gi*ain 
to sheaf was determined for 36 varieties of wheat at Gowra in 1914, and for 
55 varieties in 1915, in an attempt to ascertain whether a high proportion of 
grain to sheaf is generally associated with high grain yield per acre. The 
results obtained indicated that a rather higher proportion of grain to sheaf 
was present in the heavier-yielding varieties, but that the proportion varied 
with the season. 

Plants of two strains, “ A ” and “ B,” of a hybrid Yandilla King X Eaff in 
the sixth generation were harvested in 1914 to secure a wheat with a high 
proportion of grain to sheaf. Strain A appeared to be constant, while Strain 
B appeared to he mixed. In 1915 seed was sown from one plant “ Q,” repre- 
senting the A strain, and from two plants “ B ” and “ B,” representing the B 
strain, Q reproduced the uniform results of the parent, but B and B appeared 
to include tw’o strains, each one yielding a higher proportion of grain to sheaf 
than the other. The few higest-yielding plants, however, had a medium to 
low proportion of grain to straw, and it is concluded, therefore, to be unwise 
to pursue selections for this quality except as of secondary importance to that 
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of yielding ability. High grain yields were not associated witli a very liigii 
proportion of straw, but neither were they correlated with a very low propor- 
tion. The results seem to indicate that as between plants of the same variety 
gross yield is sufficient to determine the most productive plants for grain. 

Seed Beporter {V. S, Dept. Seed Rptr., 1 (1917), No. 1, pp. 4).— This 

marks the initial issue of a monthly publication dealing with material that 
may arise from time to time relative to the production, handling, anti market- 
ing of seeds, including the following subjects : Seed crop movement ; receipts, 
shipments, and imports of seeds; available supplies, demand, prices, and qual- 
ity of seeds ; commercial varieties of seeds ; special crop reports ; seed market- 
ing and seed crop studies ; crop estimates ; reports of the seed stocks committee ; 
and miscellaneous news items deemed of interest and value to seed growers 
and dealers* 

Tlie current number includes a brief outline of tlie purposes and activities 
of the committee on seed stocks, special articles on the storage of seed wheat 
in the Northwest, the seed-corn situation in the Northwest, and the soy-bean 
situation in eastern North Carolina. Statistics are presented on marketing and 
production surveys of timothy in Iowa, Minnesota, Missouri, and Illinois; on 
alfalfa in Kansas ; Kentcky bluegrass in Kentucky ; redtop ; orchard gi'ass 
in Kentucky and Indiana; clover seed in Wisconsin and Minnesota; movements 
of meaodw fescue; and on imports of forage-plant seeds permitted entry into 
the United States. 

A seed key to some common weeds and plants, E. L. Palmee {Froc. Iowa 
Acad. Set., (1916), pp. S3^-394y Ms. 41). — Seeds of 118 common weeds and 
plants, many of which occur as adulterants in the seed of red, white, and alsike 
clovers, alfalfa, timothy, and redtop, are described, and a key provided for their 
identification. The object of the work is to furnish a method for accurately 
determining the names of various seeds and seedlike fruits, with the express 
purpose of detecting adulterants in commercial seeds, to aid in determining 
plants in the fruiting condition when the flower parts are too far advanced 
for tlie usual identification methods and to serve as a check in determinations 
from a study of the flowers. A brief bibliography of literature relating to seed 
study is included. 

HOETICULTTJEE. 

l^'egetahle forcing, R. L. Watts (New York: Orange Judd Oo., 1917, pp. 

156). — A practical treatise on vegetable forcing. The first part 
of the book discusses greenhouse construction and heating ; soils ; manures, 
lime, and fertilizers; soil preparation; soil sterilization; insect enemies and 
their control; diseases and their control; starting plants; watering, heating, 
ventilating, and shading ; and marketing. Separate chapters then deal with the 
history, importance, and methods of forcing asparagus, rhubarb, lettuce, caiilt- 
fiower, radish, tomato, cucumber, muskmelon, and miscellaneous vegetables. 
Systems of cropping, the management of frame crops, and mushrooms are also 
discussed.' 

The work as a whole is based upon commercial practice and the recent litera- 
ture of tlie subject. 

The California vegetables in garden and field, B. J. Wickson (San Rrm- 
mco: Pacific Rural Press, 1917, 4. ed., rev. and enl., pp. S19, pis. 2S, figs. 6).— 
The present edition of this work (B. S. R., 29, p. 485) is revised and extended 
to include recent practice in vegetable growing. 

ITegetable growing, G. Tkuefaut (Produises des LM'^mes. Versailles, 
France: Author, 1917, pp. 128, pi. 1, figs. 47). — A cultural treatise including, a 
monthly working calendar, prepared with special reference to French conditions. 
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Everyman^s garden in war time, 0. A. Selden {New Jorlo: Dodd, Mead d 
Co,, 1917, pp. Xiy-{-SS8).—A popular treatise on home gardening and fruit 
growing, including a weekly working calendar. 

Report of tine State iLorticulturist, G. L, Wilkins (Agr. of Mahw, 1916, pp. 
88-76).— A brief report on the inspection of nurseries and orchards and prem- 
ises, as well as foreign-grown nursery stock imported into the State of Maine 
during 1916. Short papers on markets by H. A. Emerson and on birds of the 
orchard by W. B. Powers are also included. 

[Report of horticultural investigations], O. B. Whipple {Montana Bta. 
Rpt. 1916, pp. 175, 176). — Mulching experiments with vegetables were continued 
during the year (E. S. R., 36, p. 236). Cabbage, cauliflower, endive, and turnips 
were slightly improved by mulching. Warm season crops were noticeably re- 
tarded by the mulch, probably due to the reduction in soil temperature. 

The season’s studies of premature seeding of celery again showed that moving 
the plants to a cold frame early was one of the most important factors favoring 
premature seeding. Of 36 varieties of early sweet corn tested the most promis- 
ing ones were Early June, Indian, Burbank 86, Early Mayflower, and Early 
Malcom. Of six varieties of the common dry beans, Red Indian and Yellow 
Indian matured best. In storage experiments with cabbage, Danish Ballhead, 
Mammoth Rock Red, and Danish Roundhead stored best. Of 14 varieties of 
strawberries tested at the home station, Early Ozark, Senator Dunlap, Marshall, 
and Kellogg Prize passed the winter of 1915-16 very well without protection. 

The results of investigations being carried on at the horticultural substation 
have been reported in a recent bulletin (E. S. R., 37, p. 241), 

Market gardening {Sta. Agron. Finistire et Lah. Dept. Bui., 1916, pp. 102- 
124 ). — ^Fertilizer experiments with all of the important vegetables grown in 
the Department of Pinist^re, Prance, are here reported. 

Head lettuce for Ohio greenhouses, S. N. Gbeen (itfo. Bui. Ohio Sta., 2 
(1917), No. 11, pp. $70-67 i, figs. The results are given of a comparative 
test of leaf and head lettuce conducted in the station greenhouses during the 
past five or six seasons. 

Leaf lettuce of the Grand Rapids type was found to grow faster and make 
heavier heads than the head lettuce during the fall months. During the winter 
months head lettuce matured somewhat quicker and produced about the same 
weight heads as leaf lettuce. Experience during the past six seasons has shown 
that varieties of head lettuce may be bred to a degree of disease resistance. 
Soil sterilization for the control of diseases has proved of considerable value in 
raising lettuce, but renewal of the soil every year has given the best results. 

In view of the possible overproduction of the loose-leaf Grand Rapids lettuce 
In Ohio, greenhouse men are advised to experiment with head lettuce and de-. 
velop strains resistant to disease and tipburn. Head lettuce marketed by the 
station during the winter months was sold without difficulty at a good price. 

Growing Bermuda onion seed in the southwestern United States, S. C. 
Mason (U. S. Dept Agr., Bur. Plant Indus. IFul).}, 1917, pp. 6, figs. J).— The 
author briefly revlew^s the present status of the Bermuda onion industry in the 
Southwest and gives an account of experiments in the production of Bermuda 
onion seed at the Cooperative Testing Station, Saeatan, Ariz. Suggestions are 
also given relative to the selection of seed stock bulbs, planting, culture, and 
harvesting the seed. The author concludes that there seems to be no reason 
why all the American demand should not be supplied with home-grown seed, but 
that such production should not be undertaken outside of limited areas in 
southern Arizona and California having the requisite mild winter temperature 
and dry air of the summer season. 
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storing vegetables for winter, M. G. Meebill {Utah Sta. Oirc. 26 (1917], pp. 
8 ). — Tbis circular discusses the fundamental principles of vegetable storage, 
storage requirements, types of storage, and storage conditions for different 
types of vegetables. 

The propagation of fruit trees, A. and Oabbielle L. 0. Howard (Sci, Bpis, 
Agr. Research Uist. Ptisa, 1916-17, pp. 4S-50). — Experiments conducted at the 
Fruit Experiment Station at Quetta, Baluchistan, have demonstrated that the 
fruit stocks generally used in growing peaches, nectarines, plums, apricots, etc., 
on the damp soils of Great Britain and the north of France are quite unsuit- 
able for the hot, dry soils of Baluchistan. On the other hand, such stocks as 
Mariana, myrobalan, mahaleb, and Jaune de Metz Paradise have done ex- 
ceedingly well. 

Cross-pollination experiments in 1916 and 1917, M. van Oijen {MaanMl. 
Bcderkmd. Pomol. Ter., 7 {1917), No. 11, pp. 164-176, pi. 1, figs. 2). —The re- 
sults are given of cross-pollination experiments conducted wnth cherries at 
Maastricht, Holland, in 1916, and of similar experiments with pears and apples 
conducted in a private fruit garden in 1917. 

Some observations on the growth of apple trees, J. H. Gourley {New 
Hampshire Sta. Tech, Bui. 12 {1917), pp. S-38, figs. 9). — In coiinectlou with the 
long-coutlmied orchard management study being conducted at the station (E. 
S. R., 37, p. 833) annual growth measurements of mature apple trees growing 
under different systems of cultivation w^ei% made for a period of nine years, 
and daily growth measurements were made for the seasons 1913, 1914, and 
1916. The present paper presents data and observations on these measurements, 
together with data recorded in 1916 showing the effect of various systems of 
cultivation on soil temperature. 

Soil temperature records were taken almost daily from April 13 to Septem- 
ber 20 in the following five plats: Permanently in sod, clean cultivation each 
year, cultivation with a cover crop, cultivation with a cover crop and a com- 
plete fertilizer applied each spring, and a plat similar to the last, with the com- 
plete fertilizer high in nitrogen. During the early spring the sod plat was the 
coolest and those having a heavy mat of cover crops were next lowest in tempera- 
ture. The clean tilled plat and the tillage cover crop plat to which no fertilizers 
had been added show^ed the highest soil temperature. No soil temperatures 
w^ere taken during the winter months, but observations were made on the depth 
to which different plats were frozen on March 6. The results in general indi- 
cate that soil temperature is warmest under the sod jjlat, followed by the ifiats 
with fertilized cover cx'ops, and the coolest under the clean culture and light cover 
crop plats during the winter months. During the summer months the soil 
temperature runs lowest under the heaviest vegetation and highest under 
clean culture. 

“ la the ninth year of this experiment the trees under a system of cultivation 
with cover crops exceeded in annual twng growth the trees in sod by 80 per 
cent. All the plats receiving a complete fertilizer in addition to cultivation 
and cover crops showed a marked increase in twig growth after the sixth year 
of the experiment 'and in the ninth year these i)lats averaged 26 per cent 
greater twig growth than the plat without fertilization. A difference in color of 
the foliage, how^ever, was not noticeable until the ninth year and no increase 
in yield has yet occurred. The clean culture plat did not average as great an 
annual twng growth in the second 4-year period of the experiment as in the 
first 4-year period, but in the ninth year was 58 per cent greater than the sod 
plat The yields, as yet, have not been so affected in the clean culture plat 
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Tlie dully growth was more or less erratic each season, i. e., not following 
consistently any external factor under observation. The growth curve follows 
the air temperature more closely, however, than any other external factor re- 
corded. There is no close correlation between the humidity curve and growth 
curve. It is not possible to control the separate factors under held conditions. 
These conclusions are based on 43,000 measurements during three seasoms. 

“The growdli is much more readily affected by external factors in the early 
period of its growth than w^hen it is approaching the resting period. The grand 
period of gi'owth in this orchard was a period of about 25 days (3 years con- 
sidered).'’ The “grand period" as here used refers to the period in which 
practically all the grov/th is made, beginning somewhere between May 20 and 25 
and practically ceasing the latter part of June. 

[Orchard cover crops], H. A. Moegan (Tennessee 8ta. Bpt. 1915, p. 116).— 
Experiments conducted at the west Tennessee station with Japan clover as an 
orchard legume for summer and -winter cover indicate that Japan clover taxes 
too heavily the water supply of a young orchard to permit growing it close to 
the tree. It is hilled by the first freezes in the fall, the heavy growth dries 
rapidly, and there is grave danger from fire during the winter months. This 
wdiiter mulch offers acceptable quarters for field mice and rabbits. On the other 
hand, it is an excellent plant to prevent erosion of orchard soils. It reseeds 
itself and until the excessive growth is sufficient to smother the very young 
plants one seeding may be sufficient for years. The rapid accumulation of 
nitrogen and its effect upon the trees after the second year soon outweighs the 
tax of the clover upon the water supply when the trees were younger. The ex- 
tremely matted growth prevents the growth of crab grass and summer weeds. 

From the results of this experiment it is concluded that “ Japan clover should 
be growm for two years prior to the setting of an apple orchard upon the orange 
sand lands of west Tennessee. The crop of the second year should be turned 
under in September and well worked into the soil prior to the setting out of 
the orchard in December or later. For two years succeeding, crimson clover 
sown in August should be growm as winter and spring cover, and the ground 
cultivated from May until August. For two years succeeding, and longer, 
Japan clover may be grown, until the shade of the large trees prevents profitable 
growth. " 

Everbearing strawberries, Q, M. Daerow' (U. 8. Dept. Agr., Farmers^ BuL 
961 (1917), pp. 19, figs. 7). — This publication deals with the special cultural 
practices that have been developed in the production of varieties of strawberries 
that fruit during the summer and autumn. Introductory considerations deal 
with the desirability of everbearing sorts of strawberries, origin, and charac- 
teristics and adaptation. Information is then given relative to soils, fertilizers, 
time of planting, planting systems, distance of planting, removing blossoms and 
runners, tillage, mulching, duration of a plantation, harvesting, yields, and 
varieties. 

Currant growing an important, promising industry for California, G, 0. 
Husmanx (Cal Frmt Netcs, 57 (1918), No. 1542, p. I).— As a result of viti- 
cultural investigations conducted by the U. S. Department of Agriculture for a 
number of years the chief difficulties that have previously prevented the suc- 
cessful culture of the dark-colored commercial currants in California have been 
overcome. 

It is nC'Cessary that the vines be grafted on resistant stocks congenial to, them 
and suited to the soil and other conditions in which grown. Congenial and re- 
sMant stocks have been foun,d for important soil types in the gi*ape districts. 
It is also necessary to incise or decorticate the vines when they are in bloom 
to produce a full setting and maturing of the fruit, and to produce fruit of the 
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best quality. In making tlie incision, a ring of bark is removed from eltber the 
trunks, arms, or canes of the vines. 

The department is studying further cultural^ details. Only one variety of 
currant , the Panariti, is recommended for planting. Other dark-colored 
varieties hitherto tried in California have proved worthless. 

Baspberry culture, G. M. Daukow (U. S. Dept. Agr., Farmers’ But 887 
(1917)^ pp. 44, figs. 33). — A treatise on raspberry culture based on practices 
which have proved highly successful in different sections. The author discusses 
the types of raspberries, extent and distribution of raspberry growing, location 
of a plantation, site of a plantation, preparing the land, planting, moisture sup- 
ply in the soil, intercropping, tillage, maintenance of fertility, systems of train- 
ing and pruning, winter protection, duration of a plantation, harvesting, yields, 
diseases and insects, propagation, varieties, and uses. 

Indian tea: Its culture and manufacture, C. Bald {Calcutta: Thacker, Spink 
d Co., 1917, S. ed., pp. 373, pis. 27, figs. 9). — The present edition of this work 
(E. S, E., 21, p- 335) has been revised, i^artially rewritten, and somewhat en- 
larged. 

Hotes oh the production and commerce of cacao, M. Calmon du Pin e Al- 
MEDiA (Noias Acerca da ProdticQdo e Gommercio do Cacau. Rio de Janeiro: Soc. 
Wac. Agr., 1917, pp. M; Jor, Com. [Bio de Janeirol, 91 {1917), FJo. IGO, pp. 3, 
4). — A statistical account of the world’s cacao industry, including data on pro- 
duction, consumption, import taxes, etc., in different countries. 

The data palm in Egypt, T. W. Bbown {Agr. Jour. Egypt, o {1915), No. 1-2, 
pp. 88-79, pi. 1; 6 {1916), pp. 18-38, ifis. 6). — Part 1 of this article discusses the 
methods of propagating the date palm, planting, and subsequent care, including 
methods of pollinating the female trees ; part 2 treats in detail of the various 
kinds of dates grown and their relative commercial importance. 

South American markets for dried fruits, W. Pischee (17. S. Dept Com., 
Bur. Foreign and Dom. Com., Spec. Agents Ser., No. 148 {1917), pp. 85). — This 
is a short survey of the dried-fruit trade in South America, based on data 
gathered and observations made during the season 1915-16 in connection with 
an investigation of the fresh-fruit markets of that continent (E. S. R., 37, 
p. 345). The present report discusses the purchasing power and the customs, 
tastes, and needs of the people, the current high prices, and the sources from 
which dried fruits are obtained, as factors determining the total consumption 
and the small share supplied by the United States. There are supplementary 
sections on California fruits in Soutli America and on methods of distribution. 

FOEESTRY. 

Incidental results of a study of Douglas fir seed in the Pacific Horthwest, 
G. P. Willis {Jour. Forestry, 15 {1917), No. 8, pp. 991-1002). — In connection 
with the collection and drying of cones for a study of Douglas fir seed during 
the fall of 1912 a number of incidental experiments were conducted and are 
here discussed. 

With reference to the proper time to collect cones, it was found that a con- 
siderable amount of good seed may be procured from cones entirely green in 
color, although the largest quantity of good seed is not obtained by this pro-^ 
eedure. It seems satisfactory to collect cones when they first l)egln to assume 
a brownish hue. Actual tests indicate that in picking cones it is wise to take 
from a given tree only the larger, better developed cones. Large cones pro- 
duce large seed and small cones small seed. The large seed was found to have 
a much higher germination percentage. 
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Studies were made relatiye to the best temi^erature for cone drying in a 
lain. The results in general Indicate that drying is the complex result of 
temperature, humidity, and air circulation. A relatively low temperature 
(even 130° F.) may be fatal to seed if the cones are gxeen or the atmospheric 
humidity high. A similar temperature may be dangerous if any of the seed 
happens to be much exposed during ti-eatment, and specially so if the humidity 
Is low. With green cones, which ai-e not well adapted to kiln treatment, a 
uniform temperature of over 100° is apt to cause great loss, largely through 
the superheating of the seed. Cones moderately dry c^an be exposed to tem- 
perature as high as 140°. It is suggested, however, tliit in view of the danger 
of excessive drying the temperature should be as law as is compatible with 
economy. 

Seed that does not shake out readily from paxtially opened cones was found 
to be usually of high quality and worth saving, unless extra shaking is for 
some reason too expensive. The seeds last shalrem out are apparently no 
smaller than those which are first extracted. The germination percentage is 
sometimes slightly low with the seed last obtained. 

Methods of hastening germination, S. B. Sirow iJo%r. Forestry, 15 (1917) y 
Wo, 8, pp, lOOS-1006), — In the spring of 1913 tests made by the Feather 
Elver Experiment Station, near Quincy, Cal., of a niimbesr of different methods 
of hastening the germination of tree seed. The results of tests conducted 
with seed of sugar pine, western yellow pine, Jeffrey pine, and incense cedar 
are here presented in tabular form. The data as a wfc«ole were not conclusive, 
but indicate, however, that soaking In solutions of sulphuric acid gives the 
best results for sugar pine seed. 

Osmotic pressure as an index of habitat, B. MoojtB {Jour, Forestry^ 15 
(1917), Wo, 8, pp, lOlO-lOlS), — ^The author review's recent investigations relative 
to the freezing-point depression and osmotic pressures of plant tissues in rela- 
tion to environment, and calls attention to their direct bearing on forest re- 
search in that they reveal the existence of an index of habitat which may be 
of great value in silvical studies. 

The farmer’s woodlot, J. J. Crumuet (Ifo. Bid. Oki» 8ta., 2 (1917) » Wo. if, 
pp, 875-880, figs, 2), — This paper discusses the present condition of small wmod- 
lots in the more level sections of Ohio, with special reference to the detrimental 
effects of pasturing woodlots. 

Advice to forest planters in the plains region,, S. X). Smith (C7. B. Dept. 
Aw-f Farmers’ BuL SSS (1917), pp, 28).— -This publication gives advice about 
tree planting in the plains region to provide windbreaks, supplies of firewood, 
fence posts, and wood for repairs. A descriptive list Is given of trees adapted 
to the northern and southern plains region, together with a discussion of mixed 
plantations, ornamental plantings, the details, methods,, and time of planting, 
spacing, cultivation, thining, pruning, protection, and Where to secure trees 
and seeds. The publication concludes with a general list of “donTs"’ for 
tree planters. 

Hanting experiments on the sand dunes of the Clreg«>,n coast, T. T. Mungee 
(lour. Forestry y 15 (1917) t Wo, 8, pp, 1007-1009), — A brief statement of tree 
planting work conducted during the period 1910 to 1916, The experiments have 
been discontinued for the present because it appears that afforestation, except 
of the very best of the sand waste country, vrlU not be possible until a 
herbaceous cover has first been established to stop tlie sand movement 

Axton plantations, B, B. Febnow (Jour. Forestnjy 15 {1917) y Wo. 8, pp. 988- 
990},— With, a view to furnishing a record for future reference, the author here 
presents a memorandum of the silvicultural work done by the former New York 



DISEASES OE PLAKTS. g49 

State College of Poi'esiry at Axton, N. Y. The present condition of the differ- 
ent forest plantations is also briefly noted. 

Beport of the dlrwinr of forestry for the year 1916, R. H, Campbell et al. 
{Dept. Int. Canada, Dir. Forestry (1916), pp. 95, figs. B6). — The report in- 
cludes a review of the several lines of work conducted by the forestry branch 
during the year and detailed reports of the vrork of the tree'plan4:ing division 
and on the forest reserves in tl«s separate Provinces, together with the report 
of the Forest Products Laboratory of Canada. 

[Report on] forestry (Ann. Mpt. Refonns and Prog. Chosen (Korea) (1915- 
16), pp. 129-lSJf, pi J). — A progress report on forest activities in Chosen during 
the year ended BlaicF 31, 1916, discussing forest protection, forest surveys, 
experimental afforestsition, nursery work, and Arbor Day planting. Since 
April 3, 1911, the first Arbor Day, some 56,200,000 trees have been planted, es- 
pecially by school children. 

State ownership of forest lands, P. T. Coolidge (Jour. Forestry, 15 (1917), 
Ko. 8, pp. 951-97$). — A discussion of State owmersliip of forest lands as a gov- 
ernmental policy. 

Instructions for making timber surveys in the National Porests, including 
standard classification of forest types (U. S. Dept. Agr., Forest Berv. (1917), 
pp. 53). — The purpose of this handbook is to present the policy of the Forest 
Service for the eoncluet of timber surveys and to standardize the methods used 
in the districts to the extent necessary to insure reasonably accurate and uni- 
form results. 

Alnus oregona: Its value as a forest type on the Siuslaw National Forest, 
H. M. Johnson (Joitr. Forestry, 15 (1917), No. 8, pp. 981-987). — A discussion 
of the red alder {A. oregona) with reference to its silvical characteristics and 
value as a nurse crop for Douglas fir, as a soil builder, for fire protection to 
second growth and reproduction, and its commercial value. 

Rubber cultivation in Trinidad and Tobago, N. Lamont et al. (Bui. Dept.. 
Agr, Trinidad and Tatiago, 16 (1917), No. 3, pp. 95-127). — A. report of a special 
committee of the Trial dad Board of Agriculture relative to the present status 
and future prospects oi rubber cultivation in Trinidad and Tobago, including 
suggestions relative to cultural practices and the development of efficient tap- 
ping methods and uniform plantation methods of preparing rubber. 

Rubber culture in the Philippines, P. J. Westee (Philippine Agr. Rev, [Eng- 
tish Ed.], 10 (1917), N(k S, pp. 201-220, pis. 4, figs. 2). — The author reviews the 
present status of the plantation rubber industry, discusses the Philippines as a 
possible future source of rubber, and gives directions for the culture, harvest- 
ing, and preparation of Para rubber. 

DISEASES OF PLAHTS. 

Problems of plant pathology, F. L. Stevens (Bot. Qaz., 63 No. pp, 

297-306). — This paper, dealing mainly with plant pathology as primarily an 
economic subject and referring also to the relations between science and patho- 
logical practice, offers suggestions regarding the classification of fungus plant 
diseases. 

The disseminatiesi of parasitic fungi and international legislation, E, J. 
Butleb (Mem. Dept, Agr. India, Bot, Ser., 9 (1917), No. 1, pp. 73). — ^This paper 
has for its primary object a discussion of the means by which parasites are able 
to cross oceans or tracts having only plants unsuitable to their spread. The 
principal means Include birds, air movements, and commercial transportation 
of products. Control of the dissemination of diseases is discussed according to 
the cases in which the disease has already succeeded in gaining a foothold 1® 
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the country, tEose in which it has reached neighboring countries only, and those 
in which it is still confined to areas isolated by the ocean or large tracts with 
climate and vegetation unfavorable to the spread of the disease organism. 

As iiiiistrative of the probable means of introduction of foreign species, the 
rusts of Australia are taken, some 27 of which are treated as introduced spe- 
cies and are discussed in connection with their hosts and several modes of in- 
troduction. The work of the International Phytopathological Coiivention held 
in Borne in 1914 is discussed in this connection. 

Report of the botanist, S. M. Bain {Tennessee Bta. Ept, 1915, pp. 118-120).-- 
A summary report is given of investigations carried on by the department of 
botany on the selection of pear and apple seed for blight resistance, the phy- 
siology of the resistance of clover to Colletotrichum, and the resistance of 
Spirogyra to various fungi. The work with the pear and apple has only been 
begun, extensive i^lantings of seed from dilferent sources having been made. 

In the studies of clover resistance the maximum temperature endured by 
Colletotrichum spores was found to be about 45° C. (113° F.), the spores being 
killed by a moment’s exposure to that temperature. This is believed to ex- 
plain why so many samples of spores taken in the field during the season failed 
to germinate. Preliminary experiments indicate that infection of clover occurs 
much more readily in tissues in an actively growing or meristematie condition. 

Experiments with Spirogyra are reported upon, Spirogyra having been se- 
lected as a convenient host plant for microscopical study. Three or four dif- 
ferent fungus diseases of Spirogyra have been found and studied to some ex- 
tent, the fungi being obligate parasites, facultative parasites, and saprophytes. 
The results of a microscopical study of the methods of attack showed that 
Pythium infects by zoospores, large numbers of which collect on Spirogyra cells 
that have just died. They do not collect upon living cells or upon cells long 
dead. Infection always starts at a dead cell. The advancement of the my- 
celium through the Spirogyra filament is said to take place with great rapidity, 
as many as seven cells having been killed in an hour by a single filament of 
Saprolegnia. 

[Plant diseases in Barbados], d. S. Dash (Rpt. Dept. Barbados, 1915- 
16, pp. SS-4^). — ^The most notable sugar cane trouble observed during this 
period was that known as the pineapple disease (Thielaviopsis paradom (T. 
ethaeetims)). No connection was established between this fungus and 
MeUfwonium saechari, the cause of rind disease. Colletotrichum falcatum was 
not present to any considerable extent. 

Examination of a new disease of sugar cane showed that the last-named 
fungus was often present with a Cephalosporium, -which was studied and is 
herein discussed at some length. The disease does not seem to attack canes 
growing under very favorable conditions. Its progress is slow. Destruction of 
rotten canes and selection of plant material are expected to control the disease. 

Cotton suffered severely only from leaf spots and mildew during this period, 
A branch disease of pigeon pea is ascribed to a Colletotrichum. Examination 
of dying sorrel plants showed a species of Gloeosporiiim, and a second species 
w^as found to cause a dieback and leaf east in a single breadfruit tree. 

Plant protection in Switzerland, P. G. Stkeblee, A. VoLK.:iET, and A. Geisch 
{Schweiz. Samefi Untersmh. %. VersucJisanst. DerUkon-Zurich, Jaliresber., 39 
(1915-16), pp. 25-2S).-— This portion of the report deals briefly with diseases of 
cereal crops, potatoes, beets, legumes, and forage plants, also with nematode 
attack and weed pests. 

f Plant diseases in India], J. Mackenna (Rpt. Prog. Agr. India, 1915-M, pp. 
46-50 ) • — It is stated that the most important disease under investigation at 
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Pusa during the year 1915-16 was that of rice known as nfra in eastern Ben- 
gal. The cause of this very destructive disease is a nematode {TylencliuB 
angnstii^) which hibernates in dry stubble, renewing its activity with high 
atmospheric humidity and heavy rainfall and perishing after immersion for 
some weeks in water or passing into a dormant state nnder dry conditions. 

Tokras. a parasitic species of Orobanche on tobacco, mustard, and cabbage, 
were not controlled by the use of sodium nitrate. A study of Rhizoctonia by 
Hliaiv (E. S. R., 35, p. 148) has been continued. Studies have been prosecuted 
on two local plantain diseases and the black thread disease of rubber. Other 
diseases under investigation are a disease of sal trees ; wilts of cotton, sesamum, 
gram, and chillies; and sclerotial diseases of jute and sugar cane. 

xi new method of dealing with the palmyra palm disease has proved elfectlve. 
It consists of very close scrutiny of all palms in a disease center and cutting 
out and burning all diseased portions of the crown of affected trees. The 
koleroga disease of the areca palm can be eradicated from isolated areas by 
means of spraying. 

Black rot of coffee is checked by Bordeaux mixture, which also controls 
brown blight of tea. Of the four smuts of sorghum present in Bombay, two 
can be prevented by steeping the seed in copper sulphate. Studies have been 
continued on fungi attacking tea roots and leaves. Poppy blight is epidemic 
only under adverse climatic conditions and poor drainage. Certain varieties 
appear to be almost. immune to the disease. 

Cryptogamic review for 1914 and report on leaf diseases of conifers, G. 
Beiosi {Bol. Min. Agr. c Indus., Com. ed Lavoro [Rome], Ser. B, 14 (1915), 11, 
No. 1-2, pp. 3S-47; Aftl 1st. Bot. R. Univ. Pavia, 2. ser., 16 {1916), pp. 285- 
308). — This report, which is on the same general plan as that for 1913 (E. S. E., 
34, p. 539) gives an account of diseases of conifers, vines, cereals, fruits, forage, 
garden, ornamental, industrial, and other plants; scientific and miscellaneous 
studies ; and some publications of recent issue. 

Cryptogamic review for 1915 with, report on grain diseases, G. Beiosi (BoL 
Mm. Agr. e Indus., Com. ed Lavoro [Rome], Ber. B, 15 {1916), II, No. 5-S, pp. 
17-26; ahs. in Riv. Fatol. Yeg., 8 {1916), No. 10, pp. 197, 198). — This report, 
which is on the same plan as that noted above, gives more particular attention 
to grain diseases. 

Physoderma disease caused by P. zem niaydis (U. B. Dept. Agr., Bur. Plant 
Indus., Plant Disease But., 1917, Nos. 1, pp. 9, 10; 3, pp. 51, 52, fig. 1). — A brief 
account is given of the occurrence and geographic distribution in the United 
States of P. -zem maydis, \vhich attacks corn. Its known distribution includes 
the States of North Carolina, South Carolina, Georgia, Florida, Alabama, Mis- 
sissippi. and Tennessee. 

The internal disease of cotton bolls, W. Nowell {Agr. News IBarhados], 14 
{1915), Nos. 344i P- 545, pp. 238, 239). — ^The investigation of internal boll 
diseases of cotton having reached a stage where it is considered as likely that 
future research must follow entomological as well as mycological lines, the 
author summarizes the history of this disease and opinions regarding its causa- 
tion, citing more particularly the findings and views of Robson (E. S. B., 35, 
p. 44) In this connection. 

The general conclusion is that while the staining may be initiated by matter 
issuing from punctures in the young seeds it is caused by infection with a for- 
eign organism. In most cases this appears to be a specific fungus (not. yet 
named), but infection is in some cases due to other fungi or to bacteria. 

The internal disease of cotton bolls, W, Nowell (Agr. Netvs IBarMdos], 15 
{1916), No. S64, pp. 126, 127 ). — ^Following up the Information given In th^ 
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article above noted, the author states that in tests by Kobson at Montserrat 
and Haiiand at St. Vincent, also by himself with material forwarded from both 
of these places, the disease was found to be due to the specific fungus mentioned 
in the article above noted. The facts indicate with apparent certainty the 
agency (as carriers) of plant-feeding green bugs {Is^ezara viridula). The fun- 
gus, which resembles closely Ereniotheeium cymtalartw and has considerable 
scientific interest owing to its methods of spore formation, has now been found 
in material from Tortola, St. Kitts, Montserrat, St. Vincent, and Barbados. 
It occurs in nearly all the bolls examined, but in a small proportion is replaced 
by bacteria. 

The fungi of internal boll disease, W. Nowell {West Indian Bui,, 16 (1917), 
No. 2, pp. 152-159, figs. 4). — ^The author here presents what is regarded as a 
preliminary outline of observations made on certain fungi, including one species 
closely resembling that described by Schneider (E. S. K, 36, p. 749), which 
occurs in green cotton bolls in the West Indies. 

The fungus forms are four in number and are connected by certain features 
which stx'ongly suggest a close interrelationship. It is thought that the facts 
here noted may prove to be of considerable importance in future discussions 
of the taxonomy of the simpler fungi. 

It is regarded as proved that the gross staining of lint in unopened bolls 
(often followed by more or less rotting of the boll contents), which constitutes 
this disease, is due to infection resulting from the puncturing of the wall of 
the boll by plant bugs, mainly Nezara viridula and Dysdercus spp. The infect- 
ing organism is, In most cases, one of the four fungi referred to above, though 
a portion of the infections can be ascribed to bacteria. The proportion of such 
bacterial infections, though ordinarily small, increases greatly in wet weather. 

Infections by the fungi may occur, apparently, at any developmental stage 
after the establishment of the boll, the effect varying accordingly in ways which 
are described. 

Blight disease of potatoes, B. P. Lutman (Ann, Rpt. Vt. State Hart. Soc., IS 
(1916), pp. 55-60, pi. 1). — ^This is a discussion of the development of late blight 
of potato as it occurs in Vermont, the contributing causes, and the outlook for 
the near future in that State, with recommendations for its control. These 
include avoidance of diseased tubers for use as seed and spraying with Bor- 
deaux mixture, beginning about the first week in July and continuing as found 
necessary. 

Sugar cane diseases, E. Avebna SaccX {Bol. Agr, [;Sao Paulo'l, 17. Be 7 \, No. 
12 {1916), pp. 9S6-9SS). — Further mention is made of some diseases of sugar 
cane, as noted previously (E. S. B., 37, p. 553), along with a discussion of a 
mild injury due to Capnodium sp. on the stalks in damp situations, and of a 
severe injury due to a Tylenchus showing analogies to T. aeutocaudatus, 
together with remedial measures suggested. 

Bitter pit investigation. The cause and control of bitter pit, with the re- 
sults of experimeiital investigation, B, McAupine {Rpt. Bitter Pit Invest. 
lAmt.J, S (1915-16), pp. 144i ^8 ). — ^This, the fifth report on hitter pit 

(E. S. E., 37, p, 455)', deals in some detail with yield in relation to bitter pit; 
crinkle, a confluent form of the trouble ; diseases superficially resembling bitter 
pit ; the fruit buds of the apple tree ; pruning experiments ; the effects of ring- 
ing and constricting the branches of apple and pear ; experiments conducted un- 
der natural conditions with a view to controlling the trouble ; the cause of bitter 
pit; and its control as regards orchard practice, storing, and shipping. It is 
now considered possible to ship fruit oversea without risk of overripening, and 
bitter pit may also be considerably reduced. 
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Many environmental factors contribute to tlie production of bitter pit. The 
primary cause, however, is unqualifiedly stated to be tlie pressure of sap in the 
outermost layer of pulp cells, which causes them to burst and also ruptures the 
associated vascular network. This pressure is thus too great for the consti- 
tutionally weakened tissue of the cultivated apple. The falling in of the skin 
is due to a deficiency in its nourishment and to the collapse of the underlying 
cells. The browning of the tissue originates immediately beneath the skin, but 
its extension along the conducting vessels may streak the fiesh of the apple. 
There may be also an internal browning not noticeable at the surface. Bitter 
pit on the tree or in storage develops only in apples approaching maturity, never 
after its attainment. The pitting is generally confined to the calyx end of the 
fruit. There are both discrete and confluent forms of pitting. 

In the manorial experiments in Victoria, the smallest amount of pitting oc- 
curred when bone dust was added to a complete fertilizer, high yield showing 
but little effect on the disease. In New South Wales the highest yield was asso- 
ciated with the least pitting, which was less than 0.5 per cent, but in South 
Australia this condition was reversed. In Western Australia the least pitting 
occurred where 1 lb. of iron sulphate was applied to each tree. Here also fer- 
tilizers tended to increase pitting, but the opposite result appeared in New 
South Wales, South Australia, and Victoria. Excess of nitrogenous manures 
tends to produce pitting on account of the rapid growth, accumulation of nu- 
tritive substances, and imperfect cell development 

Pruning is one of the most important means of control and has received spe- 
cial attention. The best results have been obtained by leader or light pruning. 
Whatever favors the regulation of the sap and its proportional distribution to 
the various fruit buds, so that each is yvell supplied but not gorged, also tends 
to reduce or prevent bitter pit In a susceptible variety, such as Cleopatra, 
pitting has been reduced to from 4 to 6 per cent by pruning. Storage at 30 to 
32° P. arrests or retards both bitter pit and overripening, as the apple while at 
this temperature is in a state described as a sort of suspended animation. 

Bitter pit: Its cause and control. Experiments in pruning, manuring, irri- 
g'ation, cool storing, D. McAlpine {Fruit World Amtral.^ 18 (1917) j No. 4' PP- 
92-96, 99, 103, figs. 3). — This is a brief account of the report above noted. 

Effect of temperature, aeration, and humidity on J onathan spot and scald 
of apples in storage, 0. Beooks and J. S. Cooley {V. S. Dept. Agr., Jour. Agr. 
Research, 11 (1917), No. 7, pp. 287-318, pis. 2, figs. 23).— A report is given of a 
study of Jonathan spot and scald of apples in relation to rot infection and 
the modifying effects of storage conditions and maturity of fruit. Both of the 
troubles are said to be important, not only because of their damaging effect 
on the appearance of the fruit, but also because of the part they play in 
paving the 'way for the entrance of various rot-producing fungi. 

These diseases are said to show many similarities. The initial stages of 
both are found to be confined to the color-bearing cells of tlie skin ; both render 
the apple susceptible to rot infections; both are decreased by good aeration 
and a fair degree of maturity of the fruit; and both are increased by a rise 
in temperature, having an optimum of about 20* C. and a maximum of 
about 30°. 

The authors consider that apple scald is due to abnormal respiratory condi- 
tions resulting from poor aeration. Attention is called to the important r61e 
which aeration plays in the prevention of apple scald, as may be observed from 
the small amount of this disease in cellar and air-cooled storage. 

Mre blight infection, H. A. Gossaed and B. C. Walton (Mo. Bui Ohio 
B (1917), No* 11, pp. 337-364, figs. 5). — ^The results are given of an investigation 
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begun in 1915, in which inclividnal flower clusters, branches, and considerable 
portions of trees were protected in various ways from insects and from rain. 

It was found that a considerable portion of the branches showed infection 
when protected against the entrance of insects hut not protected against rain. 
Where a tree was protected both from rain drip and from insects, no blight 
infection occurred. Branches covered with four cheesecloth bags, above wliieli, 
on the same tree, were artihcially inoculated blossoms, showed heavy infec- 
tion. Other data are presented which indicate that rain acts as a carrier of 
fire blight bacteria. 

Citrus blast, a new bacterial disease, R. W. Hodgson {Mo. Bill. Coni. Sort, 
Cnh, 6 ( 1917 ), yo. 6 , pp. 329-^83, fifhs. 2). — ^The author gives a brief account of 
his own work and tliat of Lee, as previously noted (E. S. R., 37, pp. 153, 154), 
on the disease of citrus due to Bacterium citrarefadens. Careful pruning is 
regarded as the most hopeful means of control at the present time. 

[Diseases, injuries, and abnormalities of coconut in the Dutch East Indies], 
P. E. Keuchenius {Teysmannia, 27 (1917), No. 11-12, pp. 624.-635) .--It is 
stated that diseases of coconut have not yet assumed very groat importance in 
the Archipelago. Diseases with their causal organisms named in this con- 
nection include a leaf spot {Bestalozzia palmarum), a fungus bud rot (Pythi- 
um palmitonim) , a bacterial bud x'ot (BacUJus coll), a stem bleeding disease 
{TMeUviQfuu etliaceficus) reported previously by Fetch (B. S. R., 23, p. 052), 
and a root rot attributed to a Diplodia, Other phases of abnormality or in- 
jury include giimmosis, fruit deformity, and the effects of lightning. 

Eungus blights of tea in northeast India during the season 1915, A. 0. 
Tunstael (Jtididw Tea Assoc., Bci. Dept. Quart Jour., No. 2 (1916), pp. 73-76) . — 
This account names as tea leaf diseases in 1915 blister blight (EiBOhasiMmn 
vexans)^ copper blight {LmsfacUa camellia:), gray blight (Pcstalozzia sp.), 
brown blight (CoIIcfotrichnm camellia), rim blight (Oladosporvum sp.), and 
reel rust (Ccphaleuriis ‘virescens) ; as stem diseases, thread blight (sterile 
mycelium, probably a Corticium) and velvet blight; and as root parasites, 
Hymenoclupfe noxia, UsfuUna zonata, RoseUiiiia spp., Tliyridaria tarda, and 
P\mies lucid us. 

Black rot disease of tea, T. Fetch (Dept. Ayr. Ceylon Leaflet 2 (1917), pp. 3, 
fig. 1; Trop. Ayr. {Ceylon}, 4S (1917), No. 3, pp. 156-158, fig. 1). — ^An account is 
given of a new disease of tea recently appearing in t^Yo districts in the low 
country. It is characterized by the blackening and fall of the younger leaves, 
which often remain attached to each other or to the stems (which are also 
attacked) by the mycelium of the fungus, which is said to be an Hypochnus. 
The spots on the older leaves and the corky warts on the young stems are 
not, so characteristic. 

The disease occurs in patches scattered over the field, suggesting spore dis- 
tribution by the wind. The fungus is thought to come from any of several 
species of Jungle plants, though spores have not as yet been observed, nor has 
the mycelium (though present on old leaves) been found on the blackened 
young leaves. The disease is named black rot from its analogies to a disease 
of coffee of the same name in southern India due to an Hypochnus, but 
possibly a different species from the one here considered. This fungus is 
found to remain alive for at least two months on prunings left In the field, or 
to fill with mycelium closed glass dishes containing infected dead leaves, this 
mycelium procludng readily new infection on fresh, leaves subsequently ' intro- 
duced 

Bordeaux mixture is recommended as a means for the control of this disease. 

Brown blight of tea, W. MgBab and B. D. Anstead {Planters^ Chron., IX 
(19X6), No. 1, pp, 2-4; abs, in Internat Inst Agr. [Borne], Internat Bet\ Met 
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U'M Praet Agr., 7 (1916), No. 5, pp. 757 1 758). — ^Brown bligM {Oolletotriohwm 
mmelUw) is noted as having caused damage in some localities which are named. 
The disease is described and directions are given for its control. The author 
recommends, for the nurseries, removal of affected leaves, spraying with Bor- 
deaux mixture, application of slaked lime to beds, freer admission of light and 
air to the nurseries, and careful watering when any is necessary; for older 
plants, modifications of these measures with avoidance of manures tending to 
produce sappy wood and heavy foliage and the use of those tending to produce 
harder wood. 

[Mycological notes], A. 0. Tun stall {Indian Tea Assoc.^ Sci. Dept Quart, 
Jour., No. 2 (1916), pp. 82-86). — ^The anthor recommends the substitution, for 
the lever or directly acting spray pumps now in common use, of a wheel and 
eccentric action to economize labor and equalize wear on the machinery, also 
of a nozzle capable of producing a very fine but abundant spray close up to the 
nozzle. The nozzle should be replaceable, owing to the rapid wear to which it 
is subjected, and to minimize this the use of glass nozzles is suggested. The 
apparatus should be very simple, durable, and easy of operation to minimize the 
bad effects of unskilled handling. 

Rim blight was noticeable on severely pruned tea plants. It was less notice- 
able on those which had been sprayed with caustic washes used to relieve a 
barkbound condition. It is thought best to employ this early in the cold season 
to avoid giving the tea a setback. Bordeaux mixture applied in March or April 
is considered more suitable for healthy and vigorous plants. 

Basic problems in forest pathology, B. P. Meinecke (Jour. Forestry, 15 
(1917), No. 2, pp. 215-224). — The great problems of forest pathology now de- 
manding attention in this country are designated as those of silviculture during 
the necessary period of transition from virgin forests (still almost universal in 
the United States) to regulated forests (as now prevalent in Europe). The 
author emphasizes the need of shaping and carrying out policies for minimizing 
as much as possible the cumulative losses from various agencies, as previously 
noted (E. S. R., 35, p. 43). 

Polyporus schweinitzii, J. M. Mukeat (Trails. Roy. Scot. Arbor. Soe., SO 
(19X6), pt 1, pp. 56. 57, pi. 1; ahs. in Internat. Inst. Agr. IRomel, Internat. Rev. 
Bei. and Tract . Agr., 7 (1916), No. 5, p. 759). — It is stated that F. schweinitssU, 
long known to attack (but not very severely) a number of conifers in Europe 
and to be destructive in the northern forests of spruce and fir in the United 
States, but hitherto considered as rare in the British Isles, is supposed to be 
increasing there so as to threaten the coniferous forests. Several species have 
now been attacked by it in this region. The appearance, development, and 
effects of the fungus are described. Protective measures suggested include cut- 
ting off affected roots beyond all signs of rot, tarring the wounds thus made, 
collection and destruction of young sporophores, and the replacement of badly 
attacked conifers with hardwood trees. 

White pine blister rust disease, A. F. Hawes (xinn. Rpt State Forester Tt, 
8 (1916), pp. 22-26). — ^A very brief account is given regarding the history of 
the white pint blister rust (Cronartium ribicola) in this country, the control 
measures attempted therewith, and the general results therefrom, also regard- 
ing inspection work done in Vermont between May 15 and July 1, 1915, the 
results of which are presented in tabular form. 

Biagnosing white pine blister rust from its mycelium, R. H. Collet (U. S, 
Dept Agr., Jour. Agr. Research, 11 (1917), No. 6, pp. 281-286, pi. 1, fig. i).— 
According to the author, by the use of safranin and lichtgruen, it is possible to 
45967^—18 ^ 
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stain tiie mycelium of Cronartium ribicola and tlie cells of the host so that the 
mycelium may he distin^ished from that of other fungi parasitic on white pine 
bark. The manner in w'Mch the parasite attacks the host cells is said to be 
very characteristic, in that the cells remain alive for a long time when attacked 
by the blister rust fungus, the hyphae run between the cells, the bark swells, 
turns a yellowish-green color, and does not crack until the cecia are produced. 
The presence in the hark of Pinus strobus of mycelium showing these phenomena 
is considered sufficient evidence to warrant the conclusion that the pine is 
infected with 0. ribicola. 

The. leaf disease of rubber. Conditions in Surinam, C. K. Banceoft {Jour. 
Bd. Agr. Brit Quiana, 10 {1911), Ho. 2, pp. 9$-10S).— An account is given of 
the results of Inspection of Hevea, coifee, and cacao plantings in Surinam and 
of examinations at the botanic station at Paramaribo. 

The leaf disease first appeared in Dutch and British Guiana about 1907, 
assumed epidemic form on some plantations in 1914, and at the time of this 
report existed on every estate in Surinam growing Hevea. It affects trees of 
all ages and shows no sign of diminution locally, though indications at some 
of the places are more hopeful. The causal organism, which has been named 
in different localities Fusioladium macrosporum, Passalora hevew, and Mela-* 
mpmmmopsis JieuetBf is said to be native to Peru, Brazil, Dutch Guiana, British 
Guiana, and probably Trinidad, occuring in these countries on wild trees of 
3. brasilieasiSy 3. guyanemU, and 3, confma. A brief discussion is given 
of the fungus, its life history, and remedial measures, including destruction of 
wild Heveas near the plantations and removal of all infected leaves. Defolia- 
tion by smoke as a remedial measure is also discussed. 

ECOJfOlIO ZOOLOGY— EUTOMOIOGY. 

Rodent destmction on ships, R. H. Cbeel (Pub. Health Bpts. [27. S2 
(1917), Ho, S6, pp, 1445-*U50).—A report on the relative efficiency of fumigants 
as determined by subseQuent intensive trapping over a period of one year. 

In the fumigation work sulphur dioxid was used on 62 vessels and hydro- 
cyanic acid gas on 182 vessels. The latter resulted in the destruction of 95 
of each possible 100 rodents, and the former destroying 77 per cent, notwith- 
standing the fact tlxat the duration of exposure was 6 hours for holds and 
'superstructures alike when sulphur -was used, in contrast to If hours for 
the holds and 80 minutes for the superstructures with hydrocyanic acid gas, 
CyanM was used at the rate of 5 oz. to 1,(X)0 cu. ft., and the sulphur in the 
proportion of 3 lbs, to 1,000 cu. ft of space, 

"Sulphur fumigation is not effective for the destruction of rats on loaded 
ves^s or in superstructures. . . , Judging from the results of our observa- 
tions it would appear that the fumigation of engine and fire rooms can, 
under ordinary conditions, be omitted, without materially reducing the effective- 
ness of the destruction of rodents on vessels. ... In exceptional cases, such as 
demonstrable plague infection on board vessels, it is believed that the engine 
and fire rooms should be included in the procedure.” 

See also a previous note (B. S. R., 35, p. 53). 

House rats and mice, D. B. Laktz (U. S. Dept Agr., Farmers^ Bui S96 
(1917), pp. BS, figs. 10). revised edition of Farmers’ Bulletin 369, previously 
noted (B. S. B., 21, p. 751). 

The game birds of West Virginia, B. A. Bbooks (Bien. Ept Forest, Game, 
and Fish Warden, W. Va., 1915-*16, pp. 91-160, pis. 9).— -In addition to descrip- 
tions of the species of game birds of West Virginia chapters are devoted to 
discussions of the forest conditions in the State as related to game birds, 
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hunting game birds, economic value of game birds, artificial and natural propa- 
gation, protection of game birds, and laws for tbe protection of game birds. 

Intra-vitam color reactions, N. A. Cobb (Science, n. se)\, 46 (1917), No. 
1181, pp. 167-169, figs. 2). — Tbe author has met with considerable success in 
feeding coal-tar and other colored compounds to nematodes. They have not 
interfered materially with normal metabolism and the best results have been 
from the cumulative action, using small quantities of color dissolved in the 
medium in which the nematode lived and allowing the dye to act for days 
or weeks, “ Not infrequently the dyes prove to be higlily specific in their action. 
Only certain cells, or only definite parts of certain cells, esliibit visible reactions 
in the form of colorations. ... A dye may give rise to several different 
colors, none of them like that of the dye itself, and all of them very likely 
due to new compounds.” Present efforts are being directed toward the discovery 
of dyes of greater or less permanency. 

Sodium cyanid as a fumigant, G. M. Bentlet (Tenn. Bd. Ent. Bui. 18 (1016), 
pp. 12, figs. 5). — Directions are given for the fumigation of nursery stock, in- 
cluding the construction of fumigating structures. 

General treatise on entomology, T. Miyake (KonchUgalcu Eanron JdJcwan. 
ToJcyo: ShoJcdho, Nihonhashi, 1917; rev. in Science, n. ser., 46 (1917), No. 1179, pp. 
US, 114). — work, dealing with the morphology, physiology, and embryology 
of insects, comprises the first part of a handbook on entomology. The review is 
by L. O. Howard. 

Benefits to be derived from observing, collecting, and studying insects, 
G. M. Bentley (Tenn. Bd. Ent. Bui. 20 (1917), pp. $2, figs. 22). — ^A popular ac- 
count 

The relation of soil insects to climatic conditions, A, E. Oameeon (Agr. 
daz. Canada, 4 (1917), No, 8, pp. 66S-669). — A general discussion of this subject 

How insects affect the cotton plant and means of combating them, W. D, 
Pierce (U. S. Dept. Agr., Farmers' Bui. 890 (1917), pp. 27; figs. Sd).— -This is a 
popular summary of information on cotton insects and means for their control. 

Control of insect pests of sugar cane by fungi and bacteria, J. Gbobnewege 
(Arch. Suikeriyidus. Nederland. Indie, 24 (1916), No. 51, pp. 2023-203$; Meded. 
Froefstat. Java-Suikerindus., 6 (1916), No. 18, pp. 531-541; ahs. in Rev. Appl. 
Ent., Ser. A, 5 (1917), No. 7, pp. 277, 278). — ^The economic importance attributed 
to the control of insect pests by fungus and bacterial diseases is questioned by 
the author. 

Notes on insect pests of green manures and shade trees, B. A. Andrews 
(Indian Tea Assoc., Sci. Dept. Quart. Jour., No. 8 (1915), pp. 57-62; Nq. 1 
(1916), pp. 18-21). — A summary of information on the insects which are found 
to attack green manure crops and shade trees on tea estates in northeast India. 

Beport of associate entomologist, G. M. Bentley (Temiessee Sta. Rpt. 1914, 
pp. 282-284). — ^This consists of a brief statement of the work under 'way during 

1914, of which mention may be made of that with the strawberry root lice 
(Aphis forbesi and Macrosiplmrn fragariw) which are rapidly becoming dis- 
tributed over the State, one or the other infesting strawberry plants in 25 of 
the 96 counties. In several sections of the State the young are produced 
throughout the winter months, while in other sections the winter is passed in 
the egg stage. In control experiments the plowing under of Infested plants and 
the selection of a field where strawberry plants have not recently been grown 
proved tlje most successful. 

Beport of the associate entomologist, G. M. Bentley (Tennessee Bta. Rpt. 

1915, pp. 126-128)'. — ^A brief report is given of the work of the year with the 
more important insect pests, particularly aphidids. 
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Tlie black peach aphis, which was very prevalent during the year, was found 
to be best controlled by the use of 40 per cent nicotin sulphate solution, reduced 
at the rate of 1 to 500, with 0,5 lb. laundry soap dissolved in each 3 gal. of the 
reduction. The rose chafer, which caused considerable injury to young 
peaches, eating from one-third to two-thirds of the fruit, was quite satisfac- 
torily controlled by the use of 6 lbs. of arsenate of lead to 50 gal. of water, 
sweetened with 1 gal. sorghum. The ash-gray blister beetle, which occurred 
in swarms in parts of east Tennessee, caused considerable loss to alfalfa, soy 
beans, and cowpeas. It was disseminated by cutting the crop at the time of 
the attack, there being no known case of a second infestation occurring in the 
same field. 

In experiments at the station apiary it was found that bees in double-wall 
hives come through the winter much stronger than those in the single-wall 
hives and with 25 per cent less honey required to feed them. 

Eorty-seventh annual report of the Entomological Society of Ontario, 
1916 {Ann. Bpt. Ent. Soc, Ontario^ {1916)^ pp. 5^2). — ^Among the 

more important papers here presented are the following : Dusting Fruit Trees 
and Grapes for the Control of Diseases and Biting Insects, by L. Caesar (pp. 
31-43) ; General Notes on Aphids w’hich Occur on Apple Trees, by W. A. Boss 
(pp. 43-49) ; Note on Pliysonota unipuncta, by A. F. Winn (pp. 50, 51) ; Pre- 
liminary Notes on the Use of Repellents for Horn Flies and Stable Flies on 
Cattle, by A. W. Baker (pp. 52-56) ; The Relation of Insects to Disease in Man 
and Animals, by D. O. Howard (pp. 57-62) ; Insects as Material for Studies in 
Heredity, by W. Lochhead (pp. 66-72) ; An Historical Account of the Forest Tent 
Caterpillar and of the Fall Webworm in North America, by A. B, Baird (pp. 
73-87) ; Camp Hygiene, by G. J. Spencer (pp. 87-89) ; The Experimental Re- 
sults in Apple Maggot Control, by W. H. Brittain (pp. 89-91) ; Experiments on 
the Control of Locusts with CoccobaciUus acridiorum^ by B. M. DuPorte and 
,T. Vanderleck (pp. 91-95) (E. S. R., 37, p. 760) ; Some Features of Interest in 
Connection with Our Studies of Forest and Shade Tree Insects, by J. M. 
Swaine (pp, 95-106) ; Notes on Some Insects of the Season, by L. Csesar (pp. 
106-110) ; Three Important Greenhouse Pests Recently Introduced into Can- 
ada, namely, the Florida fern caterpillar {Callopistria floridensis) ^ the chry» 
santhemum midge (Diartlironom'yia liypogoea), and the rose midge (Dasyneura 
rJmdQphaga), by A, Gibson (pp. 111-122) ; Experiments in the Control of the 
Poplar and Willow Borer {Cryptorliynchus lapathi), by R. Matheson (pp. 122- 
132) (B. S, R., 37, p. 464) : The Fruit Tree Leaf Roller in New York State, by 
G. W, Herrick (pp, 132-i37) ; and the Entomological Record, 1916, by A. Gib- 
son (pp. 137-171.) 

Some Injurious biting insects in Nova Scotia, A. G. Dust an (Ana. Rpt. 
Emit Growm-s^ Assoc. Nova- Scotia, 5S (1917), pp. 61-67). — Brief notes are given 
on the broivn-tail moth, which is said to be the most injurious pest in Nova 
Scotia; the dock sawfly (Ametasiegia glahrata), first recognized as a serious 
pest in the winter of 1915-16; the leaf sewer (Ancylis nubeculam) , widely 
distributed throughout the Province, which in one orchard during the previous 
season attacked 90 per cent of the leaves ; the tussock moth, severe outbreaks of 
which occur once in every eight or ten years ; and the cankerworm, which almost 
totally defoliated many orchards during 1915 and was even more injurious dur- 
ing 1916. 

A year of Costa Bican natural history, Amelia S. and P. P. Calvebt (Netv 
York: The MBcmiUun Co., 1917, pp. XIX+677, pis. 82, 7). — ^This work in- 

cludes reports of ob^servations on insects of* economic importance. 

The insect association of a lO'Cal environmental complex in the district of 
Holmes Ch&pSlpCImlme, A. E. Oa34BBoit (Tram. Boy. Boc. Edinh., 62 (1917), 
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pt, i, No. 2, pp. 57-7S, pis, 2), — The subject is dealt with under tbe headings of 
physiography and topography, the plant environment and its relation to insects^ 
physical factors of the environment, the insect association, and soil insect 
census. 

[Insect pests of Madras] {Madras Agr, Dept. Yearbook, IM'I, pp. 7S-99, pis. 
8, fig. 1). — ^Notes are included by T. V. Ramatorislma Ayyar on the life history 
and habits of the eye fly (Siphonella funieola) (pp. 76-83) ; a new pest of the 
coconut palm on the West Coast {Gontheyla rotunda), which damages coconut 
trees in the Cochin State (pp. 91-96) ; and on the egg-laying habits of the 
agathi weevil (Alcides bubo), which attacks agathi, cluster beans, and indigo 
in South India and also the betel vine (pp. 97-99). Notes on the life history of 
Megacmlum straniineum, a pest of Andropogon sorghum, by E. Ballard (pp. 
83-87) and on Adisura atJcmsoni, a pest of DoUchos lablab throughout the 
Madras Presidency, which also attacks red gram to a small extent, by Y. Rama- 
Chandra Rao (pp. 87-91), are also included. 

Termites in the Luskerpore Valley, E. A. Andbews (Indian Tea Assoc., Sci. 
Dept. Quart. Jour., No. 2 (1916), pp. 54-72, pis. 2, figs. 5 ). — ^A report upon ob- 
servations of the depredations of termites in the Luskerpore Valley of South 
Sylhet 

The life of the grasshopper, J. H. Pabre, trans. by A. Teixeiba de Mattos 
(New Yo7'1c: Dodd, Mead & Co., 1917, pp. yj/J+4d3). — The translator here 
brings together the essays in the author’s Souvenirs EntomologiQues that treat 
of grasshoppers, crickets, locusts, the cicada, the mantis, the foamy cica della, 
etc. 

The sycamore lace-bug (Corythucha ciliata), O. Wade (Oklahoma Sta. Bui. 
116 (1917), pp. 16, figs. 7). — ^The sycamore lace-bug here considered and the 
bagworm are about the only serious insect enemies of the western sycamore 
(Platanus occide^italis) . This lace-bug is widely distributed throughout the 
United States, being the most common and probably the best known of the 
tingids. It appears to confine itself entirely to trees of the genus Platanus, 
being found throughout the range of the western sycamore. Observations made 
by the author in Oklahoma nurseries failed to show that it attacks the eastern 
plane tree (P. orierdalis), though it is thought that the native species P. 
wriglitii of Arizona and New Mexico and P. racemosa of California serve as 
hosts. 

The injury is caused by both the young and adults, which suck the sap from 
the under surface of the leaves, the foliage being left in a whitish, deadened 
state. In common with all members of the family this lace-bug hibernates In 
the adult stage, usually under the loose, rougher bark of the host tree. Ovipo- 
sition commences in March, the eggs being deposited along the larger ribs of 
the leaves, singly or in groups of as many as ten. One female under observa- 
tion which began March 18 had laid 284 eggs up to the time of her death on 
June 9. The eggs hatch in from 14 to 21 days, averaging 15 days under optimum 
conditions. The five nymphal instars were found to average 3, 3, 4, 5, and 5 
days, respectively. 

Technical descriptions are given of the several stages of the species and their 
distinguishing characteristics are pointed out. 

Mention is made of several predatory enemies. A test made of several in- 
secticides, including kerosene emulsion, fish-oil soap, and nicotin sulphate, 
showed that a fish-oil soap solution consisting of fish-oil soap 1 lb, to w^ater 
6 gal. is the most practical and effective, and when carefully applied with a 
good spraying apparatus it should be as cheap or cheaper than the other 
solutions tested. 
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TBe feeet. leaf~!iopper and tlie curly leaf disease tliat it transmits^ E. B. 
Bali. {Utah Sta. Bui 155 (1917), pp, 3-56, figs. 8^).— TMs is a summary of tlie 
present status of knowledge of the beet leaf-hopper and the curly leaf disease, 
incliiding the author’s investigations, presented in connection with a biblio- 
graphy of 20 titles. 

It is pointed out that punctures of the beet leaf-hopper cause this specific 
disease of sugar beets and that it has never been produced except through the 
punctures of a beet leaf-hopper. The conclusion that it is transmitted by the 
beet leaf-hopper has been confirmed by several investigators. a single 
leaf-hopper Is applied to a beet for five minutes, the curly leaf disease will, 
appear after about two weeks, if conditions are favorable. Gold, wet weather 
will stop the development of further symptoms of curly leaf on a slightly dis- 
eased plant or prevent their development on a previously healthy one, even if 
a number of leaf-hoppers are kept thereon. . . . I.eaf-hoppers taken from wild 
plants did not transmit the disease until they fed on diseased beets. Three 
hours on a beet rendered them pathogenic, but they could not transmit until 
after an incubation period of one or two days. It is probable that some wild 
plant carries the disease, and leaf -hoppers coming from this plant are able to 
transmit it to the beets. 

“A large number of leaf-hoppers, early attack, hot weather, and clean culti- 
vation are favorable to curly-leaf development. The converse of these factors, 
together with frequent cultivation, early irrigation, and shade or weeds are 
unfavorable. Seed growing is doubly hazardous in curly-leaf areas, Lioss from 
curly leaf may foe largely prevented by avoiding dangerous areas, foy planting 
small acreages in a ‘ blight cycle,’ by time of planting, by not thinning just as 
the leaf-hoppers appear, and by knowledge of conditions on breeding grounds. 
Parasites doubtless assist somewhat In controlling the leaf-hopper, but to be at 
all el^ective should he introduced into the permanent breeding grounds. The 
outlook for the immediate future in the intermountain and coast regions is 
favorable; for the plains region, doubtful; and for the Glendale, Tulare, and 
Columfoia-Snake Biver region, serious.” 

Mango hopper control experiments, E. Ballabd (Agr. Jour. India, 10 (1915), 
Wo. 4, pp. 395-398).— I diocerus niveosparsus is the cause of great annual loss 
to mango growers of Ohittoor and Salem, a really severe attack resulting in 
the total loss of the crop and the greatly diminished vitality of the' trees. Upon 
emerging from the egg the young hoppers feed at once upon the leaf or fiower 
shoots. In a badly attacked mango grove the trees are covered with their 
honeydew, the fiower shoots blacken and wither, and no fruit is set. 

In control ^ experiments fish-oil soap appeared to he superior to crude oil 
emulsion 1 ; 10, and cheaper. The results of spraying experiments on 55 trees, 
presented in tabular form, indicate that spraying is profitable. 

Mango hopper control, P. J. Westee (Philippine Agr. Rev. IBnglish Ed.J, 9 
Wo. 2, pp. 159, 160; ahs. in Internat. Imt. Agr. [Rome], Internal Rev. 
BeL and Pract. Agr., 7 (1916), No. 12, p. 1862). — In briefly reviewing the article 
by Ballard above noted relating to the control of Idiocenis niveosparsm in 
India, the author calls attention to the fact that mere or less damage is done 
annually to the mango crop in the Philippines by I. niveosparsus and I. clypealu. 
In some years in certain districts the entire crop is destroyed. 

Insecticide spraying for the mango hopper, T. V. Kamakeishna Atyae 
(Madrm Agr. Galendar, 1917-18, pp. 72-74, figs. 2).— A brief account Is given 
of the control work of the previous year with the mango leaf hopper. Quite 
satisfactory results were obtained from the use (1) of crude oil emulsion and 
(2) of fieh-oil rosin soap, both used at the rate of 1 lb, to 10 gai of water. It 
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was found tliat at a cost of 8 annas (16 cts.) per tree tlie crop could be saved 
and clear profits made. 

The mango iiopper pest and its control, T. V. Ramakeishna Aytae (Dept 
Agr. Madras Leaflet 5 {1911), pp. 6, figs, 2), — more detailed account than 
that noted above. 

The present status of our knowledge of the homopterous fauna of Eor- 
mosa, F. Schumachek {Mitt Zool. Mus. Berlin, 8 (1915), No, 1, pp, — 

This paper lists 325 species of Homoptera from Formosa, of wliicii 2 genera 
and 9 species are described as new to science. A bibliography of 38 titles 
relating to the subject is included. 

Silk. — Replies from commissioners of customs to inspector generaFs cir- 
cular No. 103, second series, to which is added Manchurian tussore silk 
(Shanghai, China: Imp. Gen. Customs, 1911, pp. pis. 42). — This is a 

reprint of a report relating to the production and manufacture of silk in 
China, published in 1881, to which is added an extended account by N. Shaw 
of Manchurian tussore silk and a list of the books consulted (pp. 163-199). 
The paper by Shaw gives an account of the saturnid silkworm Anthei-'cea 
pernyi, including descriptions of its several stages, life history and habits, and 
food plants, which consist of species of oak (Q^tercus dentata, Q. aliena, Q. 
mongolica, etc.), cultivation and care of trees, a detailed statement on rearing 
the worms, predacious enemies, and diseases. 

The other 23 varieties of silk-producing moths that occur in Manchuria are 
said to be quite unimportant commercially. 

[Antler moth (Charssas graminis) infestation] (Jour. Bd. Agr, ILondonl, 
24 (1911), No. 5, pp. 514-526, pi. 1). — ^A report on an infestation of larvse of 
the antler moth (C. graminis) in the Peak District, by A. O. Cole and A. D. 
Imms (pp. 514-522), and an account of an invasion of the caterpillars of the 
antler moth into Yorkshire, by J, Snell (pp. 528-526), are given. 

The codling moth in 1916 , F. A. Glenn (Trans. III. Sort, Soc., n. set\, 50 
(1916), pp. 191-214, pis. 1). — This is a report of investigations carried on in 
continuation of those of the previous year (B. S. R., 36, p. 853) at stations 
located at Ozark, Olney, Plainview, and Springfield, III. A large third genera- 
tion was found to occur at all the stations and probably as far north as Dixon, 
though at that place it must have been too small to be of importance. The sec- 
ond generation at Olney was much larger in proportion to the first generation of 
1916 than during the previous year. The third generation of 1916 was almost 
as large as the second. 

Data relating to life history studies are accompanied by a diagram which 
graphically Illustrates the seasonal history of the codling moth, an average dally 
temperature about 50° F., and the monthly rainfall at Olney in 1916, showing 
the dates when each of the three generations of pupm, adults, eggs, and larv^ 
began and ended, and the relative number of individuals appearing each day. 
The mean monthly temperatures at Olney for the growing months of 1915 and 
1916 and of a normal year are also charted. 

By the use of the first of the two tables given it can be determined when larvse 
of the first generation will be hatching out. This table gives the date of emergence 
of the moths and the dates when the first larvae, maximum number of larvse, and 
last larvjK from the eggs of these moths appeared in 1915 and 1916. By collecting 
200 or 300 larvse early in the spring, or better the preceding fall, and placing 
them in a cage in the orchard or yard so that they will be under the same con- 
ditions as to heat and moisture as those left on the trees, and by examining the 
cage daily after April 20, the date when the first moths emerge can he readily 
ascertained. Then by consulting the table the observer will find when the eggs 
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from tlie moths which emerged on that date hatched in 1915 and 1916 and will 
know approximately when to expect the first larvse in his orchards 

In the second table are shown the dates when the larvse of the first genera- 
tion left the apple and the date when the first larvie descending from them 
hatched out in 1915 and 1916. By banding a dozen or more trees not later than 
June 1 and examining the bands daily or at intervals of three or four days and 
consulting the table when larvse are found, the fruit grower may be advised be- 
forehand when and in what relative numbers the larvse of the second generation 
will be hatching in the orchard long enough beforehand to protect the crop. 

SyrpMdse of Maine. — Life history studies, G, L. Metcalf (Maine Sta. 
B'Ut 26S (1917), pp. 158-176, pis. 5 ). — In this continuation of the studies pre- 
viously noted (E. S. R., 36, p, 460) the author reports upon the biology and 
economic status of four additional species, all of which are aphidophagous. The 
species considered are Xanthofframma divisa, Syrphus oromeiisis n. sp., 
BlatycMrus perpallidus, and /Sf. knaU. S. oronoensis appears to be an important 
predator of aphids affecting stone fruits, X. divisa and 8. knaU are, so far as 
observed, of more benefit to certain shade and forest trees, while the chosen food 
of P. perpallidus has not been determined. The latter species is of faunistic 
interest, since it has not hitherto been recorded outside of Great Britain. The 
author has also obtained several European species of Platychirus in Maine, 
namely, P. scutatus, P. immargimius, P. discimanus^ and P. mgustatus. 

Attention is called to the fact that Platychirus and Xanthogramma, previously 
recorded as having species which are scavengers in the larval stage, should be 
added to the list of ten genera given in the bulletin, previously noted, as aphido- 
phagous, at least in part. 

tdrsalo’’ (Dermatobia cyauiveutris), J. M. Aeias G. (Ml Tdrsalo (Bor- 
matobia eyaniventris) . San Jose, Costa Mica: Dept. Agr., 1917, pp. 19, figs. 6). — 
An account of this oestrid, called “el tdrsalo** by the author, the larvJB of 
which develop in the skin of man, in tropical America, 

Studies upon the common house fily (Musca domestica), I, II, J. R. Scott 
(Jour. Med. Research, 87 (1917), Xo. 1 , pp. 101-119, 121-124). — ^Two studies are 
reported. 

I. A general study of the bacteriology of the house fly in the District of 
Columbia. — ^This is a detailed report upon the bacterial flora of house files 
collected in various sections of the city of Washington. 

“House files show seasonal variation in the number of bacteria carried as 
well as in the secies of bacteria. The seasonal variation shows the greatest 
bacterial flora is coincident with the summer months, and the occurrence of 
intetinal complaints of summer and early autumn. The isolation of members 
of the colon-typhoid-dysentery group of bacilli from numbers of flies indicates 
that the house fiy has the power of carrying the closely allied pathogens, 
typhoid and dysentery. The finding of virulent pyogenic cocci indicates the 
possibility of the common house fly being a factor in the dissemination of the 
suppurative processes. 

“ The results of my experiments indicate that typhoid fever in the District of 
Coluinbia, under normal conditions, is not referable to the agency of the house 
fiy.” 

II. The isolation of B. ounicuUcida, a hitherto unreported isolation. — In 
the course of the investigations above noted, the causative organism (Badllm 
cmimU&da) of a septicemia in rabbits and guinea pigs was obtained from 
two files. This appears to be the first reported instance of its isolation from 
the house fly. 

“ This recovery of B. eunimlicida may indicate at least one manner in vrhich 
the bacillus is carried to pens of healthy experimental animals, and demon- 



1918] 


ECOHOMIC ZOOLOGY — EKYOMOLOGX, 


363 


strates the necessity for proper screening of windows and doors of rooms 
where experimental animals are kept It particularly indicates the necessity 
for keeping experimental animals Inoculated with pathogenic organisms pro- 
tected from the house fly.” 

Flies and bacillary enteritis, W. Nicoll {Brit. Med. Jour., No. 2948 (f917}> 
pp. 870--872). — Continuing a discussion of flies in disease transmission (E. S. R., 
8T, p. 854), the author shows that organisms producing bacillary enteritis are 
to be met with not infrequently in flies under natural conditions, that a con- 
siderable number of organisms resembling enteritis bacilli occur frequently 
in flies in the natural state, and that the utmost care is necessary in discrimi- 
nating between these and the true enteritis-producing organisms. 

A note on the rice field fly (Ephydra macellaria) {Bul>. Soc. Ent. Egypte, 
9 {1916), No. pp. 102-105). — The author is of the opinion that this fly, which 
is frequently accused by farmers of causing the death of rice over considerable 
areas in the northern part of Lower Egypt, is a secondary invader rather than 
the cause of the death of young rice. Its food appears to consist of dead and 
decaying vegetable matter and possibly living algse. 

Fleas and their control, P. C. Bishopp {U. 8 . Dept. Agr., Farmers'^ Bui. 897 
(1917), pp. 15, figs. 6). — ^This is a revision of Farmers’ Bulletin 683, previously 
noted (E. S. R., 34, p, 159). 

Three-lined flg-tree borer, J. R. Horton {U. 8. Dept. Agr., Jour. Agr. Re- 
search, 11 (1917), No. 8, pp. 871-382, pis. S). — ^This is a report of studies made 
of Ptychodes trilineaUts, a cerambycid which is the source of considerable in- 
jury to flg trees {Ficus carica) in the Southern States through boring into the 
larger branches and trunks. It is not, however, the only borer attacking fig 
trees in the Southern States, mention being made of LeptosPylus hiustus, Goes 
sp., 8tephanoderes sp., and Ataxia crppta, all of which were found working in 
the same trees with P. trilineatus. 

This fig borer is known to occur throughout the Southern States from Florida 
to Houston, Tex., and from South Carolina to the Gulf. It has also been reported 
from parts of Mexico, several of the Central American countries, the West In- 
dies, South America, and Tahiti. 

The greatest amount of damage is caused by the larvse, although the adult 
beetle causes some injury by feeding upon the fruit, leaves, and bark and by 
ovipositing in the bark. The larva mines its way into the larger branches and 
trunks of the tree where it feeds upon the wood for from three months to more 
than one year. The borers live in both dry and green wood but seem to prefer 
w^’ood that is partly dead and has lost some of its sap. The f avoid te points of 
attack are near wounds made by the breaking of large limbs, untreated saw 
cuts, splitting of the trunk, the knots formed in the branches by fig canker, 
injuries in the bark, etc. The author finds that fig trees kept in a thriving 
healthy condition are less subject to severe attacks by this borer. 

The eggs, which are deposited by insertion into the bark of the larger 
branches and trunk, hatch in from 3 to 8 days, with an average of 5.6 days. 
On hatching out the young borer mines its way along through the bark for sev- 
eral days, then tunnels into the solid wood, and often eats its way to the very 
heart of the branch. It lives and feeds in this manner for from 2 to 15 
months. About two-thirds of the borers complete the larval stage in the sea- 
son in which the eggs are deposited, while the remaining third live through the 
winter and pupate the following season. The single-season larvsB require ap- 
proximately from 2 to 4.5 months to complete their larval life, and the over- 
wintering borers from 7.5 to 15 months, with an average of S months, the aver- 
age life in the wood being 11^ months. 
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Tiiere is a wide variation in tiie number of molts, a little more than half of 
those under observation having molted only 5 or G times, about one-fourtli of 
them molting 8 times, and the remaining fourth, 4, T, 9, and 10 times. It is 
pointed out that there Is also a wide variation in the duration of the larval 
instars. 

The duration of the pupal stage, which is passed entirely %vithin the sawdust 
cell constructed by the borer in its tunnel in the wood, is also quite irregular, 
varying from 5 to 73 clays, with an average of 24 days for the 70 specimens 
observed. The longevity of the adult varied for the 24 specimens observed 
from 75 to 222 days. It was found that a single female will deposit from 100 
to 184 eggs in the course of its life, at an average rate of from 1 to 2.4 eggs 
per day. 

It is pointed out that the most important control measure is that of keeping 
the trees in the healthiest condition possible. Trees of which the trunks are 
badly infested should be cut down and burned as it is practically impossible to 
save them and they will serve as a source of infestation and a menace to the 
healthy trees. In some cases the borers may be killed by injecting carbon bi- 
sulphid into the tunnels and plugging the opening with putty, but this method 
is impractical where the infestation is severe and well advanced. 

[Beport on the banana borer in Mayumba], R. MAYNtts (Buh Agr. Congo 
Beige. 7 {1916) f No. S-4, PP> 236-239, fig. 1). — ^The curculionid Cosmopolites 
sordida, the larva of which bores in the trunk, has resulted in a great decrease 
in bananas in certain regions of Mayumba. Accounts of this pest in Fiji by 
Jepson (E. S. R., 35, p. 57) and in Jamaica (E. S. R., 37, p. 161) have been 
noted. 

Injurious British weevils, H. Bastin (Jour. Bath and West and Bouth. 
Cowities Soc., 5. ser., 11 {1916-11), pp. 56-81, pis. 8). — The author here brings 
together in small compass the known facts relative to the life histories of 
British weevils and notes on the various methods employed in their control. 

Bees and their management, W. Hesrod-HempsalI; (In Live Stock of the 
Farm. London: The Ch'esham Pul). Co., 1916, vol. 6, pp. 1-6S, pis, S, figs. IS). — 
A summary of information on beekeeping. 

Thfe structure and life history of Bracon sp. : A study in parasitism, J. W. 
Mijhro (Proe. Rop. Soc. Fdinh., S6 {1915-16), No. S-4, pp. S13-SSS, pis. 2 ). — 
This paper deals with an Important braconid parasite of the browm pine weevil 
(SploUm uMetis), the worst insect pest of forestry in Scotland, which is 
thought to be Bracon. hyloUi. In laboratory work three broods were reared 
during the summer and no hyperparasites observed. The parasite has been 
found in nine counties of Scotland, showing a wide and probably general dis- 
tribution and indicating that it is probably present wherever H. , aUetis occurs 
in numbers. A preliminary account has previously been noted (E. S. R., 32, 
p. 852). 

Italian entomological fauna. — Hymenoptera: Bormicidse, C. Emery (Bui. 
Soc. Ent. mi, 4T (1915), No. 1-h PP- 79-B7S, figs. 92). —A synopsis of the 
Italian species. 

Further investigations on the economic importance of the G-ramang ant, 
P. VAN DEE Goot (Meded. Proof stat. Midden- Jam, No. 22 (1916), pp. 120, pis. 
6; aU. in Rev. Appl. Ent, Ser. A, 5 (1917), No. 7, pp. 273-276).— A report of 
further studies of Plagiolepis longipes in Java (B. S. R., 35, p. 467), and particu- 
larly of control measures. An account of the green scale (Ooceus viridis) and 
its natural enemies is appended (pp. 68-91), 
mie silverfish or “ sUcker,” an injurious houseliold insect, E. A. Back 
(U. 8. Dept. Agr., Farmers’ Bui. 902 (1917), pp. 4, figs. S).— This supersedes 
Farmers’ Bulletin 681, previously noted (E. S. E., 33, p. 459). 
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Notes on mites attacking orchard and field crops in Ftah, K. W. Doane 
(Science, n. ser., 4$ (1911), No, 1182^ p, 192). — During the summers of 1915 and 
1916 the author found certain mites to be particularly abundant and destructive 
to grains in Utah, Of these the red spider mite (Tetranpolms Umaculatus) 
was the most Important Of the field crops corn suffered the most and many 
wheat fields sustained considerable losses as a result of its attack. During 
1916 it was also injurious to fruit trees, bush fruits, truck crops, and sugar beets 
as well as ornamental plants. Earlier in the season wheat plants were attacked 
by the clover mite and Tetranohia longipes, both of which were also destructively 
abundant on barley, oats, and many wild grasses. 

Studies on North American Polystomidse, Aspidogastridse, and Param- 
phistomidae, H. W. Stunkaed (III Biol. Monographs, S (1917), No. 3, pp. II4, 
pis. 11). — Phis paper contains the results of a study of the structure and classi- 
fication of North American representatives of trematodes of the families Poly- 
stomidse, Aspidogastrid£e, and Paramphxstomids&. Seven species are described 
as new. A bibliography of 109 titles is included. 

FOODS— H¥MAN NDTEITIOM. 

The American papaw and its food value, G. F. Dangwoethy and A. B. 
Holmes (Jour. Home Econ., 9 (1917), No. 11, pp. 505-511). — ^Data are sum- 
marized regarding the papaw, a native wild fruit with pronounced flavor, which 
has always been gathered and eaten in regions where it grows, hut which, 
owing perhaps to difficulties in shipping, has been marketed only in a limited 
way. Although cases of illness have been attributed to eating the papaw, there 
seems to he no definite evidence to indicate that it is other than wholesome. 

Tables are included reporting the weight of fruit, seeds, skin, and pulp of 10 
specimens, the pulp averaging 74.8 per cent The edible portion as analyzed 
contained 76.6 per cent water, 5.2 per cent protein, 0.9 per cent of fat, 16.8 per 
cent carbohydrates, and 0.5 per cent ash. The carbohydrates contained 16 per 
cent sucrose and 85 per cent reducing sugar. The fuel value was 435 calories 
per pound. 

Although very generally eaten out of hand or as a table or dessert fruit, some 
attempts have been made to use the papaw in cookery. The tests made in con- 
nection with the study reported have led to the conclusion that the flavor of 
the fruit is not improved by the action of heat in cooking, but rather the reverse. 
Good results, however, were obtained when fresh papaw pulp was used in 
making a frozen cream. 

Home preparation of breakfast foods and flour from whole grain, G. A. 
Olson {Washington Sta. Bui. 112 (1917), pp. 15, figs. 8). — ^Directions are given 
for the preparation of various wdieat and corn products as well as combina- 
tions with flax seed and legumes. 

Vinegar investigation. — A study of the changes that cider undergoes dur- 
ing fermentation and prolonged storage and its subsec[uent conversion into 
vinegar in rotating generators, B. G. Haetman and L. M. Tolman (Jour. 
Indus, and Engin. Chem., 9 (1917), No. 8 , pp. 759-762). — ^Analyses show that 
during fermentation a large part of the malic acid of the apple juice is 
changed to lactic acid, which is the chief fixed acid of vinegar. The remaining 
malic acid is almost entirely oxidized during acetification. Acetates are present 
in the vinegar and there are indications of minute amounts of formic acid. 
Potassium carbonate makes up 75 per cent of the ash. 

Food value of the fresh and pickled herring, T. H. Mxleoy (Bog. Boc. [Don- 
don], Wood (War) Com., 1917, Aug. 9, pp. 4+^)* — ^This comprises analyses and 
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methods of packing. A brief report on smoked herrings, by T, W. FnltoHy is 
included. 

The Bureau of Markets in its relation to the conservation of foods, C. J, 
Brand (Jour, Indus, and Engin. Ohem.i 10 {1918), No. i, pp. 66S9 ). — This in- 
cludes a statement of the food situation here and abroad, and an account of 
the food surveys now being made by the Bureau of Maikets. Two inventories 
are being made, one preliminary and the other more comprehensive. The 
work will cover the stocks on hand on farms; in wholesale, jobbing, storing, 
manufacturing, retail, and other commercial establishments; and consumers’ 
stocks, consumption records, and a dietary study. In the dietary survey the 
Office of Home Economics of the States Eelation Service is cooperating. 

Buies and regulations of the Secretary of Agriculture under the food prod- 
ucts inspection law of August 10, 1917 {U. S. Dept. Agr., OMce Eec. Circ. 8B 
(1917), pp. 8). — The text of these rules and regulations is given. 

Experiments in teaching food values (TJniv. III. BuL, 14 (1917), No, 49, pp, 
22). — The bulletin includes menus for different seasons of the year, a study 
of the dietary habits of cafeteria patrons, meals for nine days and their costs 
in 1917, and a lesson in buying food. 

Human food, considered in its relation to quantity and cost, A. McGill 
(Bah. Inland Re'i). Dept, Canada Bui, S77 (1917), pp. 16). — ^The terms calories, 
protein, fat, and carbohydrates are explained and the food requirements of 
various individuals discussed. Tables are included showing the quantity of 
protein, fat, and carbohydrates in a pound of the most common foods and their 
cost per pound in Ottawa in June, 1917. Directions are also given on how to 
calculate dietaries. 

Eats and oils in cookery. — Cooking temperatures, Anna W. Williams and 
CoBA E. Geay (Univ, 111. Bui., 14 (1917), No. 47, pp, 19),— A popular treatise on 
the properties of fat, the value of fat as food, and the uses of different kinds 
in cooking. 

On the presence of albumoses in the tissues and in the blood, with special 
reference to their occurrence in the gastro-intestinal mucosa, J. J. Abel, M. 0. 
PiNCOFEs, and C. A. Eoutller (Amer. Jour, Physiol, 44 (1917), No, 3, pp. 320- 
343).— The authors report that albumoses can be isolated in varying amounts 
from the tissues of the body, including the cellular elements of the blood. No 
proteoses were separated from the plasma of the blood. Ohemical procedures 
for the preparation of the albumoses from the gastric or intestinal mucosa, 
which is entirely devoid of pharmacological activity, are given. The gastro- 
intestinal mucosa contained from three to five times as much albumoses during 
the digestion of meat as after the deprivation of all food (except water) for 
four days. 

The authors conclude that proteoses, as well as amino acids, are absorbed 
by the surfaces of the digestive apparatus. They were not able to trace the 
passage of proteoses from the mucosa to various organs via the blood current. 

A bibliography is appended. 

®ie production in dogs of a pathological condition which closely resembles 
human pellagra, B, H. Chittenden and F. P. Underhill (Amer. Jour, Physiol, 
44 (1917), No. 1, pp, 13-66), — Dogs fed on boiled peas, cracker meal, and cot- 
tonseed oil rapidly developed symptoms of abnormal nutrition. The failure 
to thrive upon the dietary was not due to the low nitrogen intake, per se. since 
a higher level of intake did not prevent the onset of pathological changes 
though it delayed their appearance. The abnormalities were almost entirely 
ffonfined to the alimeritary canal and could be made to disappear by the addi- 
tion of meat to the dietary, but if the meat content was reduced to an undefined 
limit the characteristic symptoms appeared and death eventually followed. 
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There was excellent utilization of the food. In the essential features the path- 
ological manifestations closely resembled those observed in human pellagra. 
The authors conclude that it seems tenable that the abnormal state may be 
referred to a deficiency of some essential dietary constituent, presumably be- 
longing to a group of hitherto unrecognized but essential components of an 
adequate diet. 

aio:mal PEOBircTiosr. 

A manual of Mendelism, J. Wilson {London: A. & 0. Black, Ltd., 1916, pp. 
[83+i*5S, figs, 8). — A. description of Menders law and deductions drawn there- 
from. Various experiments in both plant and animal breeding are cited and 
discussed in their relation to Mendel’s law. Practical suggestions are made to 
scientific breeders that should prove of value in their work. 

Some applications of mathematics to breeding problems, R. B. Robbins 
(Oenetios, 2 (1917), No. 5, pp. 4S9-504 )- — In this paper, which deals only with a 
single pair of typical Menclelian factors, the author (1) gives some examples 
to show the use of the methods of mathematical induction and repetition in 
the suggestion and establishment of formulas, (2) expresses the nth term of 
one of Jennings’s series (E. S. R., 34, p. 764) as a function of n, and (3) 
proposes a solution of the problem of inbreeding hy brother and sister mating. 

Dominance of linked factors as a means of accounting for heterosis, D. F. 
Jones (Genetics, 2 (1917), No. 5, pp. 4^6-479, fig. 1 ). — In this discussion of 
heterosis the author states that, on account of linked factors, the complete 
dominant or complete recessive can never or rarely be obtained. 

“ From the fact that partial dominance of qualitative characters is a univer- 
sal phenomenon and that abnormalities are nearly always recessive to the 
normal conditions, it is possible to account for the increased growth in Fi 
because the greatest number of different factors are combined at that time. 
It is not necessary to assume perfect dominance. It is only necessary to accept 
the conclusion that many factors in the In condition have more than one-half 
the effect that they have in the condition. This view of dominance of linked 
factors as a means of accounting for heterosis makes it easier to understand 
(1) why heterozygosis should have a stimulating rather than a depressing or 
neutral effect, and (2) why the effects of heterozygosis should operate through- 
out the lifetime of the individual, even through many generations of asexual 
propagation.” 

The study of certain dietary conditions bearing on the problem of growth 
in rats, 0. Fxtnk (Jour. Biol. Ohem,, 27 (1916), No. 1, pp. 1-14, fis^- 4)- — ^The 
results reported note the influence of several specific substances which not 
only might add to the nutrition but also correct deficiencies in diet The ob- 
servations were made during a period of nearly two years’ work with several 
hundred rats. 

Dry or germinated oats, with sodium bicarbonate or alone, proved an unsuc- 
cessful diet for young rats. The quantity of vitamins necessary in their diet 
is not small. One per cent of yeast added to the ration is not enough ; 3 per 
cent at least is necessary. While yeast can be regarded as a complete food in 
Itself, replacing the total casein nitrogen by yeast nitrogen was not so satis- 
factory as using yeast in smaller amounts for its vitamin content rather than 
for its nutritive value. The substitution of orange juice for yeast gave no 
results. The growth was less when milk was used instead of yeast. The use 
of Lloyd’s reagent did not give complete precipitation of the growtli-promoting 
substances, while the yeast lost some of its properties as a stimulant to growth, 

The ScaadlnavianL methods of valuing and using feeding stuffS;, J. Wmsojsr 
(Dept. Agr. and Tech. Imtr. Ireland Jour., 17 (1917), No. 2, pp. 208-217) .--The 
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metliods discussed involve a return to those of the earliest German investi- 
gators, where one feed is fed against another in a standard ration. The results 
are expressed comparatively with one food used as a basis, as barley. The 
tables of comparative values are estimated for different classes of animals. 

In the actual practice of feeding, further economies are found in basing' the 
ration upon the gains sought,, the work to be done, and the milk yield. In the 
last case, for example, the ration is based upon the weight of the cow, and tlie 
daily yield of milk. 

Teeding stuffs^ F. J. Li:x>yn (Jour, Brit, Dairy Farmers' Assoc,, SI (1917), 
pp. 119-129), -"A paper presented by the chemist of the association containing 
a r§sum^ of the value of feeding stuffs and directions for purchasing them to 
the best advantage for individual needs. 

The composition of some South Indian foodstuffs and fodders, W. H. Hak- 
RisoN (Madras Agr, Dept, YearhooJc, 1917, pp, 62-72). — long list of fodders 
analyzed is given. Among those mentioned are Eleuslm coracana, Penmsetwm 
typhoideum, Cicer arietinum, FJimeolus mungo radiatm, P. aconitifoUm, Gor 
jmms indims, Dolichos Mflorus, D. laUab, Sesamum indicum, Guinea grass, 
spineless cactus, and Teff grass hay. 

The feeding value of the hay of seed vetch and cleaned vetch, J. Ge6h 
and I. D. Gotz (Kis&rlet Kozlem,, 19 (1916), No, 2, pp, S87-S90). — In a trial 
with two sheep, it was found that with a water content at 12 per cent the seed 
vetch hay contained 8.1 per cent digestible protein and 36.8 per cent nitrogen- 
free extract ; the cleaned vetch hay, 101.1 protein and 37.8 nitrogen-free extract. 

Observations on silage, A. W. Oldekshaw (Jour. Bd, Agr. [Lofidon], 2S 
(1917), No, 11, pp. 1068-1072, pi. 1). — A discussion of methods of ensiling prac- 
ticed in East Anglia, with a description of the more modem types of silos that 
should be used. 

The leaves and crowns of sugar beets as feed, L. Malpeaux (Vie Agr, et 
Eurale, 6 (1916), No. 46, pp, 886-890), — A compilation and discussion of results 
of feeding beet tops fresh, dried, and ensiled. 

Sugar beet leaves as cattle feed, E. Saxllabb (Vie Agr. et Rurale, 7 (1917), 
No, 88, pp. 207, 208, fig. 1}.—A description of the practice of ensiling sugar beet 
residues in France, together with analyses of ensiled pulp and leaves. 

Commercial feeding stuffs, A. J. Fatten, E. F. Bebgee, E. A. De Winbt, and 
A E. SMorx (Michigan Bta, Bui. 279 (1917), pp. S-66, figs. 8), — ^This contains 
the text of the new feeding stuffs law becoming operative April 1, 1918, and 
analyses of various brands of commercial feeding stuffs, including cotton- 
s' meal and feed, linseed meal, distillers’ dried grains, brewers’ dried grains, 
cO'tn'^ gluten feeds, hominy feeds, corn meal, tankage, granulated bone, meat 
sarap, alfalfa meal, wheat bran and middlings, pea bran, barley bran,, and 
proprietary feeds. 

A smaller number of samples were analyzed this year than last, due probably 
to the scarcity of feeding stuffs on the market Of the 837 samples analyzed 
16,2 per cent were below guaranty in protein or fat, this number of deficiencies 
being 4 per cent below that found last year, while 15.4 per cent had an excess 
of crude fiber over the guaranty. A large amount of weed seed was found in 
scratch feeds for poultry, some of which were very objectionable. One sample 
containing seeds of nightshade was fed to hens, all of which were affected, 
two dying. 

Attention is called to the use in feeding stuffs of by-products from palm oil 
manufacture, copra oil meal, and cacao shells. 

Analysis of feeding stuffs, B. E. Ousey and T. O. Smith (New BanipsUre 
Sta. Bui 184 (1917), pp. 15),— ©uring the year 302 samples of feeds were coi- 
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iected and analyzed. The percentage of asli and moisture was determined and 
carbohydrates estimated by difference. 

The feeds examined included wheat middlings, bran, low-grade flour, cotton- 
seed meal, hominy feed, molasses feeds, miscellaneous compounded feeds, al- 
falfa and clover meals, dried beet pulp, brewers’ and distillers’ grains, gluten 
feeds, linseed meal, meat and bone feeds, oat feeds, and provenders. 

Feeding stuffs report, 1915, J. W. Kjellogg {Femi. Dept. Agr. But 280 
(1916), pp. 271). — ^The usual chemical and microscopical examination of samples 
collected’ under the act regulating the sale of concentrated commercial feeding 
stuffs is reported. The analyses include cottonseed meal, linseed meal, coconut 
oil meal, corn oil meal, ivory nut meal, distillers’ dried grains (from corn 
and rye), yeast dried grains, brewers’ dried grains, malt sprouts, corn gluten 
feed, corn gluten meal, hominy feed, corn bran, corn feed meal, low-grade flour, 
wheat middlings, w’heat bran, rye middlings, oat feed, oat hulls, buckwheat 
middlings, buckwheat feed, alfalfa meal, dried beet pulp, various mixed and 
proprietary feeds, animal by-products, and condimentai stock and poultry feeds. 

Commercial feeding stuffs, 1916—17, [and] Texas feed law, B. Youngblood 
(Texas Sta. Bui. 218 (1917), pp. 5-385 ). — ^This contains the text of the law 
regulating the sale of feeding stuffs in Texas and an explanation and discus- 
sion of its requirements, together with a list of manufacturers and tables of 
analyses of feeding stuffs examined, including alfalfa meal, blood meal, com 
chop, corn gluten feed, ground corn cob, corn bran, cottonseed cake, cottonseed 
meal, cottonseed feed, cold-pressed cotton seed, dried beet pulp, dried brewers’ 
grains, ear corn chop, feterita chop, hominy meal, Kafir corn chop, linseed meal, 
meat meal, milo maize chop, ground oats, ground oat hulls, peanut meal, peanut 
cake, whole pressed peanuts, ground peanut hay, ground bone, rice bran, rice 
polish, ground rice hulls, tankage, wheat bran, wheat shorts, and various mixed 
and proprietary feeds. 

[Animal husbandry work], C. N. Abnett (Montana Sta. Rpt. 1918, pp. 170- 
172 ), — ^The animal husbandry department has, owing to economic conditions, 
given special attention to the utilization of cheap feeds. 

Thirty head of high-grade beef cattle were divided into two lots, one "wintered 
on straw alone and the other on straw with the addition of 8.8 lbs. of hay per 
head daily. The results showed that when cattle start in in good condition in 
the fall they can be wintered on straw. In this experiment the cattle receiving 
the hay as part ration were in better condition than those receiving straw 
alone. 

In a trial with fattening two lots of yearling cattle the results were not 
conclusive, but indicate that it is more profitable to feed less grain and more 
hay than is the practice in many sections. Feeding Giant Russian sunflowers 
to dairy cattle for a short period (nine days) indicated that this crop, which 
gave a yield of 22 tons per acre without Irrigation, was equal pound for pound 
to corn and clover. 

In growing' and fattening pigs the results indicated that a light grain ra- 
tion fed to pigs on forage is a profitable practice. As supplements to barley 
and wheat, animal products, skim milk and tankage, gave better results than 
peas and alfalfa, while the peas were slightly more efficient than the alfalfa. 

Report of the animal husbandman, C. A. Willson (Tennessee Sta. Bpt. 
IBIS, pp. 15S-155). — ^During the year the station had 48 experimental groups of 
cattle and hogs, among them 828 steers. The rations tested have been mainly 
cottonseed products and silage. As in previous reports medium rations of cot- 
tonseed meal have given more economical returns than large rations. Silage 
was more efficient than cottonseed hulls. 
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An experiment was carried out with 15 pigs in lots of 3 eacB, testing tbe ef^ 
feet of iron salts when fed with cottonseed meal as suggested by the North 
Oarolina Station. In lot 1, fed on corn meal and cottonseed meal (4:1), the 
pigs made practically no gains. In lot 4, fed on corn meal and cottonseed meal 
(2:1), two of the pigs died and the other, like the animals in lot 1, became 
very much emaciated. The pigs in lot 2, fed on corn meal and cottonseed meal 
(4:1) and 1 lb. of iron sulphate for every 50 lbs. of cottonseed meal, lot 3 with 
the same except that 1 lb. of iron chlorid was given instead of iron sulphate, 
and lot 5 on corn meal and cottonseed mehl (2:1) and 1 lb. iron chlorid made 
good gains and were not detrimentally affected by the ration. 

deeding experiments with cattle, sheep, and pigs (County Nortlmml), Ed, 
€07n, Bui, 2S (19X6), pp. S--26 ), — Several experiments of special value to the 
locality in which they were carried out are reported. 

In an experiment comparing the value of bran and dried brewers’ grains, 
24 cattle 18 months old were fed for 16 weeks in four lots. Lots 1 and 2 con- 
sisted of bullocks, while lots 3 and 4 consisted of heifers. Standard rations 
containing soy cake and Bombay cotton cake ^vere fed lots 1 and 3, while a 
ration of bran and sufficient soy cake to bring the digestible constituents up 
to the standard w^as fed lot 2, and a ration of dried brewers’ grains and soy 
cake was fed lot 4. The bullocks receiving the cake ration made an average 
gain per head of 15J lbs. per week, while those receiving bran made an average 
gain of 16| lbs. per week. As bran was a higher priced feed, the cost of the 
gains with bran was higher than with soy cake. The heifers receiving the 
cake ration made an average gain of llj lbs. per week, while those receiving 
dried brewers* grains made an average gain of 12 lbs. per week. The economic 
results, however, were favorable to the cake ration. 

A similar experiment was carried out with sheep in 3 lots of 16 each. Lot 1, 
receiving cake alone, gained an average of 1.93 lbs. per head weekly; lot 2, 
receiving bran, gained 1.95 ibs. ; and lot 3, receiving dried brewers’ grains, 
1.98 lbs. 

The above experiments showed little difference in the feeding values of the 
same amounts digestible constituents in the different feeds used. 

In an experiment to determine the feeding value of swedes and yellow tur- 
nips, 24 calves were divided into 3 lots, lot 1 consisting of 12 calves and lots 
2 and 3 of 6 each. Lot 1 received no roots, but was given enough hay and 
concentrates to supply the same amount of nutrients as was received by lot 2, 
with swedes in the ration, and lot 3 with yellow turnips. The calves fed on 
hay and concentrates gained an average of 6.7 lbs. each per week, those on 
swedes 6.7 lbs., and those on yellow turnips 6.5 lbs. It appears that swedes 
and yellow turnips are of substantially equal value for the. same amounts of 
dry matter, 

**It has now been demonstrated for four winters in succession that young 
cattle from six to twelve months old can be wintered with excellent results on 
pasture, if they have access to a shelter shed and receive suitable additional 
food to the pasture. At the end of the winter those wintered outside have 
better coats of hair and will command higher prices as grazing cattle. They 
also possess the great advantage of practical freedom from tuberculosis.” 

In a trial of feeding cattle with and without salt it was found that there 
was practically no difference in the effects. The same result was noted with 
sheep. It is the usual practice in the locality, which is six miles from the sea- 
coast, not to use salt in fattening cattle or sheep, either indoors or on pasture. 

Experiments were made to determine whether it was possible to feed pigs 
profitably on meals alone. Maize and gram, an Indian pea, were the meals 
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tested, Tlie gains were satisfactory, although the amounts of meals fed were 
smaller than the usual practice in the locality. A larger proportion of the 
gram was needed in the earlier periods of feeding. 

Emergency cow feeds, H. K. Gayle (Mississippi Sta. Bill, 181 (1917), pp. 6 ). — 
Experiments in utilizing various waste forages for wintering cattle are 
reported. The forages were fed to breeding beef cows, divided into six lots of 
four cows each, with 1 lb. of cottonseed meal additional per head per day. 
The feeding lasted 28 days. 

Pasture grass hay made up of native grasses, mostly overripe, was fed at 
a cost of $2.60 per ton. The cows consumed, besides the cottonseed meal, an 
average of 28.53 lbs. of the hay per head daily and gained 17.65 lbs, each in 
weight during the feeding period. The cost of the ration was 5.7 cts. daily. 
On a ration including oat straw, valued at $5 per ton, the cows gained an 
average of 52.1 lbs. each for the period. They consumed 24.8 lbs of straw daily 
and the entire ration cost 8.2 cts. daily. On forage cut from the corn fields, 
made up of cornstalks, grasses, and weeds put in the stack at a cost of $1.32 per 
ton, the animals used an average of 38.06 lbs. daily at a ration cost of 4.5 cts. 
daily. They lost 32 lbs. each during the period. 

Cotton stalks from a field practically destroyed by the boll weevil were cut 
before the leaves had fallen and stacked at a cost of $2.30 per ton. The ani- 
mals cleaned up an average of 27.48 lbs. per day and lost during the period 
10.75 lbs. each. The cost of the ration was 5.2 cts. per day. 

Silage was made from cotton heavy with leaf that was cut from a field 
severely damaged by boll weevil. It yielded at the rate of 4.5 tons of silage 
per acre and at an expense of $2.70 per ton. The animals consumed a daily 
ration of 38.68 lbs. and gained 38.7 lbs. for the period. The cost of the ration 
was 8.9 cts. daily. 

Another field of cotton ruined by the boll weevil was cut and put in the silo 
in alternate loads with sorghum. The naixture was by weight i cotton and § 
sorghum, and was worth $2.90 per ton. The animals consumed an average of 
49.9 lbs. of the silage per head daily and gained 13 lbs. each for the period, at 
a ration cost of 9.2 cts. daily. 

A statistical study of body weights, gains, and measurements of steers 
during the fattening period, B. O. Severson and P. Gerlaugh (U. Dept, 
Agr,^ Jour. Agr, Research, 11 (1917), No, 8, pp, 383-394, pls, 2 ). — It is the 
purpose of this paper to establish some relation between body measurements of 
beef cattle and the gains in weight during fattening which might possibly prove 
a more scientific method of judging cattle than certain formula and rules now 
followed. The animals under observation were those fed in various experi- 
ments during three winters at the Pennsylvania Experiment Station. 

As the process of fattening is the deposition of fat and muscular growth, the 
regions of the body most heavily covered naturally show the greatest develop- 
ment; also, the most valuable parts of the animal from a beef standpoint are 
most affected in the fattening process. 

The usual measure of gain in steers is the increase in live weight. From the 
correlation of 338 steers fed at the Pennsylvania Station there was no relation 
in the dally gain which might be expected in weights of animals of close rela- 
tion as to age and condition. 

From the trials made it appears that the circumference of chest and rear 
flank, the width of hip joints, and the distance from hip to buttock indicate the 
closest relationship between measurements and gains in weight. The circum- 
ference of chest and rear fiaifis are of more importance in indicating gains than 
feeding capacity as indicated by the circumference of the paunch. 

45967"— 18 6 
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Wool growing in Australia, E.. W. Haeeowell {Nat. Wool Qrow&r^ 7 (1917) p 
No, 10, pp, Sales to the British Government were made the last 

season of 323,748,376 lbs. greasy wool and 34,810,645 lbs. scoured wool. The 
average price of greasy wool was 29.5 cts. per pound, or on a clean cost basis 
of 31 cts. The most serious drawback to sheep raising during the year was the 
blow fly, causing losses estimated at £378,000. To avoid losses from drought, 
larger storage of hay, fodder, and silage is being practiced. 

The economical feeding of pigs, G. Txjenbxjll {Jour. Brit Dairp Farmers^ 
ASS 0 G.P SI (1917) r pp. 1S0-1S6). — A resume of results from various experiments. 

War rations for hogs (Wallaces* Farmer, 4^ (1917), No, 4M, pp, 1415, 1420, 
figs- At.a farmers’ meeting held at Ames, Iowa, the results of various ex- 
periments with new and by-product feeds were announced. The various feeds 
were fed to over 100 hogs. Among the unusual feeds were com oil cake meal 
and garbage. 

When three self-feeders were used, the first containing shelled corn, the 
second meat meal or tankage, and the third corn oil cake, the average daily 
gains on timonthy pasture were 1.38 lbs. per head, as compared with 1.11 lbs. on 
a tsrpical shelled com, meat meal, or tankage ration, self-fed. With garbage 
before them at all times, the hogs gained about 1 lb, a day. With hogs at $15, 
the dally value of the garbage from 100 persons Is estimated at about 86 cts. 

Pushing pigs on alfalfa pasture, J. M. Ewakd and E. Dunn (III, Agr,, 21 
(1917}, No. 7, pp. 474, 475, 507).— To test the value of alfalfa pasture for pigs, 
six lots about 24 months old and weighing approximately 55 lbs. each were fed 
until they averaged 225 lbs. The first five lots were pastured on alfalfa and 
were f«i in addition as follows: Lot 1, one-half ration of shelled corn and 
meat meal tankage twice daily ; lot 2, three-quarter ration of shelled corn and 
meat meal tankage twice daily ; lot 3, shelled corn to the limit of appetite and 
meat meal tankage twice daily ; lot 4, same as lot 3 but fed three times daily ; 
and lot 5, shelled corn self-fed and meat meal tankage self-fed. Lot 6 was 
kept in a dry lot and given shelled corn self-fed. 

The best returns were produced by lot 5, which made faster gains on the 
smallest amount of both corn and tankage, requiring 3.74 lbs, of concentrated 
feed per pound of gain. Lot 4 came next, with a requirement of 3.89 lbs. 
feed per pound of gain, followed by lots 2 and 3. 

The value of the alfalfa pasture in comparison with that of the concentrated 
feed saved was $30 per acre, and with one crop of hay cut the same season, the 
total value was $42 for the year. 

The value of potatoes in swine feeding, F. G. Ashbkooe: (Froc. Fotato Assoc, 
Awm„ S (1916), pp. 79-83).— A general discussion of the subject, with data 
from various experiments. 

Studies on the physiology of reproduction in the domestic fowl.— XVII, 
The influence of age upon reproductive ability, with a description of a new 
reproductive index, E. Fkael (Gemtics, 2 (1917), No, 5, pp, 417-4S2, figs. S), — 
Statistical evidence accumulated in nine years’ work at the Maine Experiment 
Station regarding the influence of age upon reproductive capacity in Barred 
Plymouth Eock fowls is presented. As a result of this study, which involved 
1,114 matings, an index Is proposed for the measurement of the net reproductive 
ability of matings of the fowl. This index expresses the actual number of 
chicks produced by the mating and capable of living three weeks after hatching 
as a percentage of the maximum total number of chicks which it would be 
physiologically possible for the mating to produce during the time which it en- 
dures, or one living cMck three weeks of age per hen for each day during which 
the mating existed. 
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** For the strain of Barred Rocks used, and under the conditions of environ- 
ment and management which obtained during the experiments, the reproductive 
Index has a mean value of about 12 per cent* Net fertility, as measured by the 
reproductive index, is a rather highly variable character, agreeing in this re- 
spect with other purely physiological characters. Reproductive ability, as 
measured by the index, diminishes with advancing age of the birds mated, hav- 
ing its maximum when each of the birds mated is from 10 to 14 months of age. 
The decline in reproductive ability with advancing age is at a more rapid rate 
in the case of the males than in the case of the females. The results above 
stated are to be understood as being limited, for the present, to the breed, 
strain, and circumstances which furnished the data. How wide their generality 
may be is a matter yet to be investigated. ” 

Standard varieties of chickens, — U, The Mediterranean and Continental 
classes, R. R. Slocum {V. S, Dept Agr,, Fa7iners' But 898 (1917) t pp. 25, figs, 
22), — ^This continues work previously noted (E. S. R., 37, p. 38S). 

In addition to notes on the importance of egg production in the United States 
and the characteristics of the egg breeds, a general statement is made of the 
appearance and chai'acteristics of the different varieties of Leghorn, Minorca, 
Spanish, Blue Andalusian, and Ancona breeds of the Mediterranean class and 
the Gampine breed of the Continental class of fowls. Suggestions for breeding 
Brown Leghorns for exhibition purposes and notes on the inheritance of color 
in the Andalusian fowl are given. 

[Poultry investigations], W. F. Schoppe (Montana Sta, Rpt, 1916, pp. 179- 
181), — ^Animal food (skim milk, green cut bone, commercial meat scrap, and 
ffsh scrap) showed a marked increase in egg production. For the entire year 
the best results were obtained with skim milk. During the winter months green 
cut bone proved greatly superior, but owing to its decomposing its general use 
is not recommended during warm weather. 

In fattening poultry satisfactory gains in weight were made and improve- 
ment in quality. Oround barley fed in a mixture of other grains made a de- 
sirable feed for poultry. Gains of 15 to 30 per cent were made with chickens 
fed in crates for 17 days. Buttermilk and skim milk were superior to water 
in mixing mash. Conditioning poultry before marketing will pay in increased 
weight, while the improvement in quality should bring an extra price. 

Owing to the cool nights prevailing in Montana it takes longer to mature 
chicks and they should be hatched early in the spring, March or April, Pullets 
should be ^vell matured to start lajdng before cold weather sets in. From data 
collected on egg production it appears that a hen makes her best yields during 
the first laying year. However, with 24 Leghorn hens at the station more eggs 
were produced during the second and third years, and nearly as many during 
the fourth, as in the first year. 

The present cost of egg production, H. R. Lewis (New Jersey Stas, Hints to 
FouUrymm, 6 (1917), No. 2, pp. 5). — ^Data are reported showing that for ten 
months from November, 1015, to August, 1916, the average price of brown eggs 
oh the New York wholesale market was 31 cts. per dozen, while for the same 
period In 1916-17 it was 41.69 cts. The average price of white eggs during the 
same period increased from 34 cts. to 44.81 cts. In the same time dry mash in- 
creased 53.66 per cent and grain rations 74.6 per cent. It is shown in tables, 
however, that with the increased price of eggs and costs of feed the profits per 
bird were higher in 1916-17 than in 1915-16. 

To further increase profits it is urged that the average egg production per hen 
he increased by selection and breeding. 
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Back-yard poultry keeping, K. K. Slocum (U. S. Dept, Agr,, Farmers" BnL 
889 (1917)^ pp. 22 j — Attention is called to the value of a small dock 

of hens kept in the back yard as a means of reducing the cost of living of the 
family and enhancing the aggregate of food produced. Egg production rather 
than breeding poultry and the utilization of waste foods from the household 
are the main points brought out. The following suggestions are given : The size 
of the flock should be at least ten well-matured pullets rather than hens; 
scraps from the table and some green feed grown in the yard should make up 
most of the feed; no male should be kept as egg production throughout the 
season should be sought ; and in the fall when the hens stop laying and begin 
to molt they should he killed for the table. Other useful suggestions as to 
housing and management are incorporated. 

DAIRY BAIRYIRG. 

The rdle of water in a dairy cow^s ration, G. Laesek, E. H. Hungeefobd, and 
D, E. Bailey {South Dakota Sta, Bui. 115 { 1917 ), pp, 648-892 ). — This investi- 
gation was conducted for the purpose of ascertaining the effects of watering the 
cow at different intervals and in varying amounts upon the amount of food 
consumed, digestibility of nutrients, amount and composition of feces and urine, 
amount and composition of milk, composition and quality of milk fat, body 
temperature, and physical condition of the cows. The bulletin also furnishes 
some data on the mineral metabolism of the cow. 

Four cows were used during the first part of the experiment, January 2 to 
September 20, 1914, and three different cows during the second part, November 
16, 1915, to January 26, 1916. There were three experimental periods of 80 
days each, preceded in each case by a preliminary period of 30 days. During 
the first two preliminary periods the cows were watered every 8 hours, and 
during the third preliminary period they were watered every 12 hours. Dur- 
ing the first experimental period the cows were ^vatered once in 24 hours. 
During the second experimental period one cow was watered once in 12 hours 
and the other three cows once in 60 hours. In the third experimental period 
one cow was given a full allowance of water once in 24 hours and the other 
two cows one-half an allowance once in 24 hours. The rations consisted of 8 
lbs. of a grain mixture of oats, bran, and linseed meal (3 : 3 : 1), 25 ibs. of corn 
silage, 1 oz. of salt, and all the hay they would eat. The amount of feed and 
water consumed, milk produced, and urine and feces voided was recorded, and 
samples of each were analyzed at stated intervals. The changes in milk fat 
constants during the experimental periods were also determined. 

During the first 60-day period the four cow’s together consumed daily about 
7 lbs, of hay less, 2 lbs. of silage less, and 9 lbs. of water less when they were 
watered but once each day than when they w'ere watered once each 8 hours. 
There was also a slight decrease in milk, amounting to nearly 2 Ibs. per day. 
The cows lost an average of 11 ibs. each during the first experimental period, 
while during the preliminary period they gained 18 Ihs. each. When the cows 
received water once in 60 hours they lost 17 lbs. in weight in SO days. When 
they received only one-half the normal amount of water every 24 hours they 
lost an average of 95 lbs. each in 30 days. In the periods when the cows re- 
ceived a full quota of water at long intervals there was not a very decided 
decrease in milk production. When they received only one-half the normal 
amount of water every 24 hours the milk flow decreased from an average of 
18,26 to 1406 Iba daily. There was also a noticeable decrease in the' amount of 
hay consumed* 
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The coefficient of digestibility was found to increase in each of' the experi- 
ments where tlie interval between watering was lengthened, and also in the 
period where the cows received only one-half their normal water requirement 
Tills increase w’as most noticeable for crude fiber, the digestibility of which 
was apparently increased from 55.7 to 71 per cent when water was withheld 
for 60 hours. The amount of crude fiber digested was also greater during the 
experimental periods than during the preliminary periods. The increase in 
digestibility of nitrogen-free extract and protein due to withholding water was 
..not regular or marked. 

. The frequency of watering did not appear to have any appreciable effect on 
the composition of the feces, except that watering less frequently slightly re- 
duced the crude fiber. When the cows received only one-half their norma! 
water requirement there was an increase in the percentage of protein and 
nitrogen-free extract and also in crude fiber of the feces. The amount of feces 
voided bore a close relation to the amount of feed eaten. From this work it 
appears that the amount of dry rough feed consumed by the cow is closely 
related to the amount of water drunk. 

No variation in the composition of the milk or milk fat was found that could 
he ascribed to lack of water. Analyses were made of the ash of the milk in 
the last two experiments. The results w^ere normal. 

When the cows were watered not less than once in 24 hours the body tempera- 
ture was lowered only a fraction of a degree Fahrenheit, and this change in 
temperature occurred within 15 minutes after drinking the water. When the 
cows were watered once in 60 hours the body temperature was reduced 2® 
within 1.5 hours after watering. When the cows received only one-half the 
normal amount of water once in 24 hours the average body temx>erature was 
about 1® higher than when they received the full amount of water. 

In order to ascertain more definitely the effect of a high body temperature of 
healthy cows on the percentage of fat in milk secreted, a series of experi- 
ments was conducted. Four grade cows were placed in a room, the tempera- 
ture of which was made to vary from 51 to 104®. In each trial the cows were 
given water tempered to the same degree of heat as that of the room. When 
it was desired to increase the body temperature the cows were also blanketed. 
At a room temperature of 69® and body temperature of 101.2®, the average 
percentage of fat was 4.4. When the average room temperature was 104® and 
the body temperature 104.8® the average percentage of fat was 5.04. The 
amount of fat, however, was not increased in the same ratio. 

The abnormal physical characteristics due to lack of water were nervousness, 
a gaunt appearance, and high body temperature. A larger amount of energy 
was required per 1,000 lbs. live weight to accomplish the body functions when 
the water was given once in 60 hours and when only one-half amount of water 
was supplied the cows. 

The chief uses of water by the dairy cow are summarized. Tabulated data 
obtained in these experiments indicate that 12 per cent of the water drunk in 
winter and 27 per cent in summer is eliminated through the skin, about 56 
per cent of the water is eliminated in the feces and 13 per cent in the urine, 
and about 15 per cent of the water ingested is used for milk production. One 
of the cows, a heavy milker, used about 24 per cent of the water for milk pro- 
duction. 

Tabulated data are appended, showing the average daily rations and water 
consumed and the food-nutrient balances for each cow in the experiment. 

Tests of three protein concentrates and two leguminous roughages in milk 
production, O. F. Htjnzikke and R. E. CaldweH {Indiana BtU. fdS (1917), 
pp. figs, 8). — This experiment was conducted for the purpose of compar- 
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ing cottonseed meal, linseed meal, and gluten feed and alfalfa tiay and soy-bean 
bay for milk production. Three lots of 5 cows each were fed for 180 days, the 
feeds being changed at the eiid of each 30-day period. During the test each lot 
received in addition to ground corn and corn silage (1) cottonseed meal and 
alfalfa hay, (2) cottonseed meal and soy-bean hay, (3) linseed meal and alfalfa 
hay, (4) linseed meal and soy-bean hay, (5) gluten feed and alfalfa hay, and 
(6) gluten feed and soy-bean hay. Analyses are given of the feeds used in the 
experiment. 

The cows consumed approximately 1 lb. of grain and 1 ib. of hay per 1(|) 
lbs. of body weight. A larger amount of alfalfa hay was consumed than of soy- 
bean hay. The grain mixture was compounded according to a standard that 
would insure a uniform nutritive ratio for all the rations tested. The corn and 
cottonseed meal w^ere mixed in the proportion of 16 : 1 when fed with alfalfa 
hay, and 10 : 1 when fed with soy-bean hay. Corn and linseed meal were mixed 
in the proportion of 14 : 1 when fed with alfalfa hay, and 7 : 1 when fed with 
soy-bean hay. When fed with alfalfa hay corn and gluten feed were mixed in 
the proportion of 8 : 1, and with soy-bean hay, 4 : 1. The daily dry matter con- 
sumption per cow varied from 20.82 to 22.9 lbs. and the protein consumption 
from 2.52 to 2,7 lbs. for all the rations. After the first 30-day period, during 
which the cows gained an average of slightly over 1 lb. each daily, they uni- 
formly gained about i lb. on soy-bean hay and lost about an equal amount on 
alfalfa hay. However, the nutritive ratios of the rations containing alfalfa 
hay averaged 1 : 7.81, and of those containing soy-bean hay, 1 : 6.92. 

The cows averaged 19.64 lbs. of milk and 0.9 lb. of fat per day on the al- 
falfa hay rations, and 18.41 lbs. of milk and 0.86 lb. of fat on the soy-bean hay 
rations. The feed cost of producing 100 lbs. of milk averaged 99 cts. on the 
alfalfa hay rations, and ?1.07 on. the soy-bean hay rations. There was only a 
very slight variation in the feed cost of milk due to the type of protein-car- 
rying concentrates used. At $15 per ton alfalfa hay returned 10 cts, more per 
dollar invested than soy-bean hay. The data brought out in the experiments 
are illustrated graphically. 

Nutrients returned by dairy cows. — Stage of lactation and individuality 
affect cost of milk production, R. I. Geaby (Mo. Bui. Ohio Sta., 2 (1917)^ No. 
il, pp, fig. 1 ) . — ^Data obtained from 36 herds consisting of 720 cows in 

various parts of the State indicate that, of the feed consumed by these cows 
from November to April, 7.71 per cent of the total digestible nutrients was 
suitable' for human food. 

During the first month of their lactation period 157 Jerseys returned as milk 
solids 22.2 per cent of the digestible nutrients consumed, and during the tenth 
month 7.3 per cent. Similarly, 131 Holsteins during the first month of their 
, lactation period returned 19.2 per cent, and during the tenth month only 6.8 per 
cent of the digestible nutrients consumed. During the 10 months of the lacta- 
tion period the Jerseys made an average return of 15.8 per cent, and the 
Holsteins 14.9 per cent. 

The best Jerseys required 3.3 lbs, and the best Holsteins 3.9 lbs. of digestible 
nutrients for each pound of total solids produced. The poorest Jerseys required 
9.4 lbs. and the poorest Holsteins 11.8 lbs. of digestible nutrients for each 

pound of solids produced. 

Breeds of dairy cattle, H. P. Davis (V. 8. Dept Apr., Farmsrf Btd. mS 
(1917), pp. 54 figs. This outlines the factors to be considered in the selec- 
tion of a dairy breed, and discusses the origin and characteristics of the Ayr- 
shire, Brown Swiss, Guernsey, Holstein-Priesian, and Jersey breeds. The 
official score card for cows adopted by each of the breed associations and the 
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prodiictioE record of the 10 highest producers of mllh and milk fat, the more 
prominent families, and the performance records of a number of leading bulls 
of each breed are also given. The average production for cows that have com- 
pleted yearly records for advanced registry is shown in the following table: 

Average production of cows completing yearly records for advanced registry. 


Breed. 

Number 
OJf cows. 

Milk pro- 
duction. 

Fat 1 
content. : 

Fat pro- 
duction. 

Ayrshire 

2,598 

199 

Pounds, : 

9.555.00 

10.868.70 
8,934.44 

14.622.70 

7.792.00 

Per cent 
3; 950 

Pounds, 

377.51 

Brovn Swiss 

3.995 

433. 45 

Ouemsey 

6,200 

3,220 

6,244 

4.990 

466.01 

Holstein 

3.424 

60a70 

Jersey. 

5.350 

417.00 



[Milk preserved with formalin for calves], H. Welch (Montana Sta, Rpt, 
1916, p, 1S2). — Seven calves from one to two weeks old were fed skim milk 
to which enough formalin had been added to keep it s^veet for four to six days 
at temperatures averaging 80° F. As a check, seven calves were fed on un- 
treated skim milk. During the six weeks of the test the two lots gained equally 
in weight, and the calves on formalin-preserved milk were in every way as 
thrifty and healthy as the other lot. 

The milking machine as a factor in the production of sanitary milk, G. L. 
A. Ruehle, R. S. Beeeu, and G. A. Smith (Airier, Jour, Pub. Wealth, 7 (1917 
Mo, 10 i pp. 840-846), — Results of bacteriological analyses seem to show that 
the machines on the market can be successfully used to produce more sanitary 
milk than that obtained by hand milking. 

Relationship of milk supplies to typhoid fever, W. H. F^osx (Pub. Wealth 
Rpts. lU, S,h SI (1916), Mo, 48, pp, S291-SS02; ahs, in Abs. Bact., 1 (1917), Mo, 
5, pp. 4i0, — ^This paper calls attention to the deficiency of our knowledge 

of the relationship between milk supplies and the prevalence of typhoid fever. The 
author suggests that the influence of a milk supply in disseminating typhoid 
fever is determined by (1) the sources of infection to which the milk is ex- 
posed, (2) the opportunities afforded for infective material to be introduced 
into the milk from these sources or the precautions taken to safeguard against 
the introduction of infective material, and (3) circumstances affecting the 
potentiality of the milk supply in disseminating infection after infective mate- 
rial has once been introduced. Opportunities for estimating the influence of milk 
supplies upon typhoid prevalence are pointed out. 

Some observations on the bacterial examination of milk, F. H. Slack 
(Amer, Jour. Pub. Wealth, 7 (1917), Mo, 8, pp. 690-697; abs, in Abs, Bact,, 1 
(1917), Mo, 5, p. 411). — ^Tiie author concludes that incubation of milk plates for 
48 hours rather than 24 hours is advisable, since, on an average, the count is 
doubled or trebled. The use of meat extract media for milk counts should be 
abandoned, since it gives lower counts and the colonies are much smaller than 
vith media made from fresh beef juice. A preliminary microscopic estimate of 
the number of bacteria in a milk sample by the smeared sediment method is 
advisable, (1) to rule out specimens of low bacterial content on which no fur- 
ther work need be done, and (2) to judge the proper dilution for specimens 
which must be plated. 

A safe 'and sane milk supply, J. Weinziel (Proc. B, Pan Amer. Boi, Oong,, 
191S-16, vot 10, pp. 127-lSO). — It is stated that pasteurized milk, when , the 
process has been properly carried out, is safe so far as disease Is concerned. 
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Certified milk is also satisfactory in this respect. A sane milk supply, however, 
must also be free from excessive dirt. To eliminate dirt the milk should 
be rated on the basis of laboratory tests, such as (1) total count, (2) Bacillm 
mli determination, (3) visible dirt test, and (4) B, sporogenes determination. 
It’’ should be graded according to the laboratory tests into A, B, and C grades, 
and these stated upon the bottles and containers in which the milk is sold. 

A sane milk supply must also be cheap enough to be 'within reach of the 
common people. For this purpose certified milk is a failure. If dairy demon- 
stration supersedes dairy inspection and laboratory tests the score card in 
grading milk, and care is made superior to equipment in barns and machinery, 
then it is maintained that a clean milk may be had at a reasonable price as well. 

Milk and its distribution in Philadelphia, T. B. Haebison (PldlaflelpMa : 
Chamber Com., Ed. Committee^ 1917, pp. 12, figs, 12). — This number of the 
series of educational pamphlets issued by the Philadelphia Chamber of Com- 
merce explains the methods of handling and safeguarding the milk supply of 
Philadelphia. 

Bairying in Colorado, K. McCann (Denver, Colo.: Colo. Bd. Immigr. 119171, 
pp. 10, figs. 2). — ^The development and future prospects of the dairy industry in 
Colorado are outlined. 

VETEEINAEY MEDICIHE. 

Immune sera, 0. P. BomuAN and J. Koobmak (New York: John Wiley d 
Bom, Inc., 1917, 5. ed., rev., pp. ¥111-^-206, figs. 9). — ^TMs is the fifth edition of 
the -work previously noted (E. S. E., 26, p. 579). Neither the plan nor scope 
of the previous edition has been changed, but the entire material has been 
revised. 

Bichloramin T and chlorinated eucalyptol 1.2, 2, E. B. Kbaijss and E. 
Ceede (Jour. Amer. Chem. Bog., S9 (1917), No. 12, pp. 2720-2722). — The authors 
describe a method for the preparation of stable toluene-^j-sulphon-dichloramid 
(dichloramin T), a method for the preparation of chlorinated eucalyptol 
(specific gravity 1,2), and other chlorination products of eucalyptol on a 
large scale. 

Preparation of a preservative from cresol, Maey Nevin and B. Mann (Jour. 
Amer. Chem. Boc., S9 (1917), No. 12, pp. 2752-2756). — Experimental data pre- 
sented show that purified and redistilled cresol can be used as a preservative 
for biological products. The fraction boiling between 199 and 204® 0. (specific 
gravity 1.03 at 25®) was best for this purpose. Its toxicity was found to be 
the same as phenol, slightly lower than that of ** Trikresol,’* but having a 
gennicidal coefficient of 2.55, which is higher than that of Trikresol. 

It is indicated that investigations are being carried out to determine the 
practical value of preservatives in immune sera and purified antitoxin. 

The toxin of Bacillus welchii (Jour. Infect. Diseases, 21 (1917), No. 6, pp. 
580-599 ). — ^The two following papers are presented : 

1. T 03 dn production by various strains, P. H. DeKruif, T. W. Adams, and 
P. M. Ireland.— -The authors have studied the toxicogenic power of ten strains 
of B. welchii, and have found that all produce toxin in a greater or less degree. 
An antitoxin produced by the injection of toxin from a single strain neutralized 
all of the other toxins, a fact which indicates the common nature of the toxic 
products of the various strains. In studying various methods of toxin produc- 
tion, It was found that ae usual layer of sterile paraffin oil was not neces- 
sary for securing growth or toxin production, and that methods of removing 
oxygen, such as exhaustion or absorption, were superfluous. Boiling the 
medium before use was found to be suffilcient A considerable concentration 
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of toxin was secured by tbe use of a veal broth medium instead of sterile rabbit 
muscle. Finely chopped veal was added to a 0.1 per cei4’ glucose, +0,5 reaction, 
and autoclaved at llO*' 0. for 80 minutes. By the use of this medium the 
complication of technique was considerably reduced and a toxin concentration 
obtained as great as by any other procedure. 

II, The mechanism of infection with B, welchi% P. H. DeKruif and J. L. 
Bollman.— The results of the study reported showed that bacilli removed 
from broth cultures by centrifugation and subsequently washed with large 
volumes of 0.85 per cent NaCl are far less infectious than equal numbers of 
organisms not separated from the medium in which they have grown. The 
virulence of washed organisms is increased at least 10,000-fold by the simul- 
taneous injection of nonlethal amounts of neutralized culture filtrate. This 
aggressive activity of the culture filtrate is destroyed by heating to 70° for 80 
minutes, and by the addition of the specific Welch antitoxin.’' 

From these results it is concluded that the aggressin of the filtrate and the 
toxin are identical. “ This conclusion is strengthened by the fact that sublethal 
amounts of toxin made by the muscle culture method show a similar aggressive 
effect, which is likewise neutralized by the addition of antitoxin. Nonsijeeific 
culture filtrates from cholera and proteus cultures do not increase the viru- 
lence of washed bacilli. The aggressive substance (toxin) seems to act by 
reason of its necrotic effect and not by a negative chemotactic influence on 
leucocytes.” 

The prophylactic and therapeutic properties of the antitoxin for Bacillus 
welcMi, C. G. Bull {Jour, Expt. Med,, 26 (1917), No. 4, PP‘ 608^611) It 
has been possible to confer on guinea pigs a passive immunity of about two 
weeks’ duration to B. welchU toxin through a protective administration of the 
antitoxin. Guinea pigs which had received a prophylactic dose of B. welchii 
antitoxin exhibited pronounced resistance to infection with the virulent bacilli 
for a period of 12 days. Established infections in guinea pigs with B. welchU 
have been arrested and controlled by treatment with the antitoxin.” 

Possibilities of the prevention of B. welchii infection in man through the 
prophylactic use of the antitoxin and the control of developed cases of the 
infection by therapeutic injections of the antitoxin are noted. 

The colon-serogenes group from silage, O. W. Hunter (Jour. Eact.,2 (1917), 
No. 6, pp. 6S5-6S9). — A study of 95 coli-iike cultures isolated from different 
kinds of silage (alfalfa, Kafir corn, and corn) and 15 from the growing fields 
of alfalfa and Kafir corn, made by the author at the Kansas Experiment Station, 
showed 48.18 per cent of the organisms to be Bacillus laetis wro genes, 30.9 per 
cent B. coU eomnmnior, 10.9 per cent B. coU communis, and 10 per cent B. laetis 
addL 

“ Classified according to origin, as differentiated by methyl red, 79.08 per 
cent were nonfecal strains, while 20.9 per cent were of fecal origin. All the 
strains represented by the B. coli coimnunis and B. laetis addi groups were 
fecal types, while the organisms included in the groups represented by B. coU 
GommuniOT and B. laetis cerogenes were nonfecal strains. A correlation be- 
tween the Voges-Proskauer reaction and the hydrogen-ion concentration was 
observed in all cultures. Litmus milk was coagulated by 90.9 per cent of all 
fecal strains, while 98.5 per cent of the nonfecal types exhibited only an acid 
reaction,” 

Properties of the serum of animals h3rperimmunized against glanders and 
the choice of animals for the preparation of a serum rich in glanders anti- 
bodies, B. Beetetti and G. Finzi (Atti E, Accad. lAncei, Rend. Ok Bei. Fw., 
Mat. e Nat., 5. ser., 26 (1917), II, No. 5, pp. From the work reported 

the authors conclude that it is possible to obtain from various animals (ox. 
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horse, mule, and ass) an antiserum which possesses strong precipitating powers 
for various glanders sera and filtrates of cultures of glanders bacilli, the pre- 
cipitating substance being specific. The existence of a greater or less individual 
variation to glanders infection influences the production of antibodies in an 
Inverse proportion. The production decreases progressively in the following 
order: Horse, mule, ass. 

An animal should not be treated with the virus from the broth or agar 
culture, since the products appear to be neutralized in vivo by the antibodies. 
The soluble products from a suspension of Bacillus mallei should be used for 
the inoculation. 

The precipitin contained in the antiglanders serum produced was found to be 
thermolabile, being destroyed by heating to from 55 to 60® 0. 

Channels of infection and localization in tuberculosis, 0 . H. Higgins {Jout, 
Amen Yet, Med, Assoc,, 52 ( 1917 ), JSlo. S, pp, 299 - 808 ). — From experimental data 
and cases reported it appears that under certain conditions tuberculosis may 
be merely a localized infection and the infection thus pass unnoticed even after 
a careful post-mortem examination, “It is quite apparent that the channel of 
infection governs to a large degree the localization of the lesions, and that 
infections observed in glands through which the lymph of an extremity or 
locality drains is a direct intimation that the infection has taken place in 
some locality from which the particular gland in question takes up its lymph 
supply.” 

It is noted that greater care should be taken in performing autopsies, and 
that more accurate records should be kept by all observers. 

Tuberculin test and retest, 0. J. Maeshall and H. W. Tueneb (Jour. Amer, 
Yet Med. Assoc,, 52 {1917), No, S, pp. S08-SB7), — Data presented show that the 
best results were obtained when the retest was made about seven days after 
the original subcutaneous test and in conjunction with the ophthalmic test. 
Tuberculous animals were found to remain sensitive to tuberculin for a certain 
length of time after the original injection, the period, however, not being the 
same in all animals. The original injection of tuberculin is considered to sen- 
ssitize the cells and make them more receptive to the retest tuberculin. 

The authors recommend that in “ herds in which there is no history of a 
previous tuberculin test, the ordinary subcutaneous test should be used on all 
animals over six months of age. Where 10 per cent or more of them react, 
a retest should foe made with retest and ophthalmic tuberculin in from four to 
seven days. The semiannual subcutaneous testing of herds should not be con- 
tinued, as too frequent tests lessen the sensibility of the animals to tuberculin 
and tlia reliability of the test to the owner. When a semiannual test is re- 
quired the ophthalmic test only should be used. In animals under six months 
of age, the intradermal test should be used and where possible it should be 
combined with the ophthalmic or intrapalpebral test.” 

Making cattle environs free from infection eliminated by tuberculous 
cattle, 5, Teaum {Jour, Amer, Yet, Med. Assoc., 52 ( 1917 ), No. 8 , pp, 289 - 299 ) , — 
Results of experiments by the author, at the California Experiment Station, to 
determine the resistance of tubercle bacilli deposited on soil, the resistance when 
underground, and the resistance in water holes are reported. 

The data obtained show that tubercle bacilli in feces and lung discharges can 
no longer produce tuberculosis in guinea pigs by inoculation when exposed in 
the dry season after three months, depending to a great extent, however, upon 
'how ■soon the medium in which the bacilli are found is freed from moisture. 
The tubercle bacilli were found to remain alive in water for at least six months. 
The effect of disinfectants upon the tubercle bacilli is briefly, discussed, and 
some experimental nesuits upon the specific effect of hypochlorite solutions on 
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tbe organisms reported. All the animals inoculated with the medium containing 
the organisms which had been treated with hypochlorite solutions developed 
tuberculosis. It is indicated that the evidence submitted, however, should be 
considered tentative until substantiated by further work. 

Report of the committee on veterinary inspections and protection against 
tuberculosis of the American Association of Medical Milk Commissions, 
1916-17, B. G. Fleischner (Jour, Amer. Tet Med. Assoc., 5% (1911), No* d, 
pp. 268-288). — ^This report presents the results obtained from a questionnaire 
sent out by the committee to the secretaries of all the milk commissions in an 
endeavor to determine the conditions and activities of these commissions. 
Satisfactory replies were received from 32 (about 41 per cent) of the commis- 
sions. From 16 of the commissions replies were received which showed that the 
work carried on was either definitely unsatisfactory or that the function of 
the commission had ceased to be of value to the community, 

The questionnaire and general results obtained are submitted and discussed 
in some detail, together with recommendations of the committee to the associa- 
tion. 

Chronic arthritis in swine, S. Sekigxjchi and E. E. Irons (Jour. Infect. 
Diseases, 21 (1917), No. 6, pp. 526-540, pis. 2). — Of 21 cases examined hemolytic 
streptococci were found in 2, bacilli in 9, streptococci and bacilli in 4, no organ- 
isms in smears, sections, and cultures in 4, and in 2 cases bacteria were found 
in either smears or sections, which, however, failed to grow in cultures. Com- 
paratively slight pathological changes were observed in most of the cases which 
did not yield any organisms at all or not in cultures. Pathological changes in 
the others are described. 

A study of the bacilli isolated from the joints in some of the cases showed 
them to be culturally alike, and in morphology and most cultural reactions to 
resemble Bacillus pyogenes as described by Dutch and German veterinarians 
who isolated the organisms from cattle and swine. The bacilli obtained by the 
authors, however, did not liquefy gelatin and Loefflier’s serum. ** While the 
bacillary infection is apparently the etiologic agent in most of the cases included 
in this study, and the streptococcal infection apparently a later and secondary 
one ... there may well be other organisms of suitable virulence wbicli can 
set up similar processes. It seems important, however, to emphasize the ele- 
ment of nontnberculous infection in chronic deforming joint lesions in animals 
otherwise in good health,” 

Subcutaneous and intravenous inoculations of the bacilli produced lesions of 
the joints. ** It is possible that puncture wounds of the skin in infected yards 
may be the means of initial infection in some instances. The alimentary tract 
can not be excluded, for in one case we found a marked chronic nontuberciilous 
infection of the mesenteric lymph nodes associated with arthritis. . . , The 
occurrence of arthritis in some herds and not in others suggests local sources 
of infection on the affected farms. It would seem advisable to exclude from 
the hog lot any animals With chronic suppurations, whether swine, cattle, or 
other animals, for the same reasons that cattle and other animals suffering from 
tuberculosis are excluded to prevent tuberculosis among the hogs.” 

Cultural and inoculation studies of the streptococci isolated from the joint 
lesions were also made and are described. 

Review of research work on hog cholera, M. Dorset (Rpt. V* B. Live Stoch 
Smit. Assoc., 20 (1916), pp. 42-51). — ^From experimental work on the transmis- 
sion of hog cholera the following general results are noted : 

Results were obtained from which the author concluded that hog cholera 
Is contagious at all stages, including the stage of incubation. Data obtained 
from some preliminary work showed that not all recovered pigs are cholera 
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carriers* Only two observations were made in this work, however, and it is 
indicated that no very definite conclusions can be drawn. 

Other results showed that putrefaction may destroy the cholera virus. It was 
also shown that the usually accepted statement that hog cholera is invariably 
transmitted by attendants is doubtful. 

In determining the period of infectivity of premises, it was found that in 
no case did susceptible pigs contract the disease in infected pens 24 hours 
after the removal of sick pigs. In one case the disease was contracted -when 
exposure took place 6i hours after the removal of sick pigs. In the concrete, 
wooden, and sandy floored pens, pigs which were exposed 1 hour after the re- 
moval of sick pigs contracted the disease, while in the pens which had sandy 
loam and clay floors the pigs remained well. 

In determining the infectivity of excretions of cholera-infected hogs infec- 
tious before symptoms appeared, it was found that the blood and urine were 
both infectious on the first day after the injection of the hog, the feces on 
the second day, and the eye and nose secretions on the third day. No visible 
symptoms of the disease were observed until the fifth day, although there was a 
slight increase in temperature on the fourth day. It thus appears that the 
blood, urine, feces, and eye and nose secretions of cholera hogs may all be 
infectious before the animal exhibits any symptoms of the disease. 

Increased vinilence of the hog-cholera bacillus produced by passage 
through rabbits, 0. Tenbboeck {Jout. Bxpt. Med,, (1917), No, S, pp, ^37- 
UO ), — The author has increased the virulence of a culture of the hog-eholera 
bacillus 1,000 times by passage through a series of 11 rabbits. A subcutaneous 
injection of 20 organisms, or 0.00000001 cc. of a 24-hour bouillon culture, or a 
drop of bouillon culture rubbed into the shaven skin produced a characteristic 
disease in the rabbit resulting in death on or about the sixth day. 

The organism used in the work was isolated several years ago from the 
spleen of a pig ’which died from hog cholera. After isolation the organism was 
passed through a rabbit and has since been kept on slant agar in the cold, 
transfers having been made monthly. It is a motile, Gram-negative rod, grow- 
ing readily on the ordinary media and forming acid and gas in dextrose 
bouillon but not attacking lactose or saccharose. It was quantitatively agglu- 
tinated by serum from rabbits injected with other strains of the hog-cholera 
bacillus, and when injected into animals caused the production of agglutinins 
for other strains of the hog-cholera bacillus. 

The significance of agglutinins in the immunity of the rabbit to the hog- 
cholera bacillus, G. Tenbeoeck (Jour, Expt. Med,, 26 (1917), No, 3, pp, 441-^ 
451 ). — ^The results of the work reported indicate that “rabbits may show n 
high agglutInatioB titer to the hog-cholera bacillus and have no immunity 
and, on the other hand, immune animals may have a comparatively low aggluti- 
nation titer.” With the organism used it is considered that the height of the 
agglutination titer does not indicate the degree of immunity. 

Because of the similarity, biologically and pathologically, between the 
organism used in the work reported and the typhoid bacillus it is concluded 
that the degree of agglutination titer in man does not indicate the actual degree 
of immunity to the typhoid organism. The necessity of testing other organ- 
isms before a more general conclusion can be drawn is noted. This does not 
mean that agglutinins are not related to immunity but it brings up the question 
of the wisdom of using them as a guide in immunization with the colon-typhoid 
group. When injected into the normal, vaccinated, or immune rabbit, the 
virulent hog-cholera 'bactllus is rapidly clumped and disappears from the circu- 
lation. Forty minutes after injection these organisms can be found in 
phagocytes in the liver.” 
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Studies in forage poisoning. — Y, A preliminary report on an anaerobic 
bacillus of etiologic significance, B. Graham, A. L. Bbxjeckner, and R. L. 
PoNTixJs (Kentucky Sta, Bui, 207 (1917) , pp, 47-113, figs, 36; ahs, in Jour, 
Ame7\ Vet, Med. Assoc., 51 (1917), No, 6, pp. 743, 749; Amer, Jour. Vet. Med., 
12 (1917), No. 10, p. 702). — In an introduction to this bulletin A. M. Peter, 
acting director, briefly refers to the occurrence of forage poisoning in Ken- 
tucky and the investigations of it which have been conducted by the Kentucky 
Station. The present bulletin, which reports investigations carried on in con- 
tinuation of studies which have extended over a number of years (E, S. R., 
3T, p. 689), deals with the isolation of a pathogenic anaerobic bacillus from 
an oat hay and the efficacy of an antiserum, prepared against Bacillus hotu- 
linus, in protecting animals against a disease having the characteristics of 
forage poisoning. 

In the first part of the bulletin the authors review the present status of in- 
formation relating to botulism in man and discuss the analogy of botulism to 
forage poisoning, the pathogenesis of B. hotuUnus, and its food requirements. 

The investigations reported have been summarized by the authors as fol- 
lows; ‘*An oat hay which had caused a sporadic outbreak of forage poisoning 
retained its virulence in storage for approximately 22 months. The etiologic 
factor in this forage proved to be water soluble and capable of causing symp- 
toms of forage poisoning and death in horses after freely drinking the water 
from the oat hay. 

“B. hoiulinus proved fatal to horses and mules, subsequently to ingestion 
in wholesome feed, as well as by subcutaneous injection. The clinical symptoms 
and anatomic alterations accompanying artificial B. dotuUnus infection in 
horses and mules closely resembled the symptoms and gross anatomic lesions 
recognized in natural outbreaks of forage poisoning in central Kentucky. 

“Chickens proved highly resistant to B. dotuUmis administered subcuta- 
neously and by the mouth. The naturally voided excreta of fowls that had 
been fed B. hotuUnus proved fatal to a mule after ingestion, involving the do- 
mestic chicken as a possible agent in contaminating feedstuflfs, should B. 
hoiulinus be prevalent in nature. This observation confirms Van Brmengem’s 
original classification of B. hotuUmis as a toxic saprophyte and is in keeping 
with our observations upon an oat hay which proved to be contaminated with 
chicken feces. It has been previously reported in another paper [E. S. B., 34, 
p, 681; 36, p. 580] that chicken excreta from the oat hay in question, dis- 
guised in wholesome feed of a horse, caused symptoms of forage poisoning 
and death. 

“Antitoxic goat, sheep, and cow sera, prepared against B, hotuUnus, proved 
efficacious against lethal amounts of a homologous toxin. The antitoxic serum 
afforded protection in horses when administered subcutaneously and intra- 
venously, and in guinea pigs when administered intraperitoneally, against a 
fatal amount of homologous toxin by the mouth. 

“B. hotuUnus can be cultivated in corn silage, alfalfa, and corn extracts, 
made slightly alkaline. In similar forage decoctions, made slightly acid, as 
well as in pork broth, B. hotuUnus can be propagated in association with 
Pusarium sp., under aerobic conditions. 

“An anaerobic organism resembling B. hotuUnus, isolated from the cecum 
of a horse fatally infected after drinking water in which the oat hay in ques- 
tion had been immersed, proved fatal to horses, mules, and guinea pigs, ad- 
ministered by the mouth. The clinical symptoms and anatomic changes in 
horses experimentally infected with this organism proved to be Indistinguish- 
able from symptoms and gross lesions observed in horses as a result of feed- 
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ing B, lotulimm. Tliis organism was recovered from a horse after death fol- 
lowing a fatal artificial Infection. Antitoxic serum prepared against l)Otn- 
Imm apparently provided protection in guinea pigs, administered intraperi- 
toneally, and in horses, administered intravenously, against infection by the 
mouth with a lethal amount of the organism isolated from the cecum of [the 
horse referred to above]. The sterile broth culture filtrate of the organism 
isolated from this horse proved fatal to horses after ingestion. Antitoxic 
serum prepared against B, hotuUmis, administered intravenously, apparently 
afforded protection against lethal amounts of this filtrate. 

*‘An anaerobic organism resembling B. Ijotulmus, isolated from water in 
which the oat hay had been immersed proved fatal to horses, mules, and guinea 
pigs, when administered by the mouth. J5. hotuUnus antitoxic serum admin- 
istered intravenously and subcutaneously to horses and mules and intraperi- 
toneally to guinea pigs, apparently provided protection in these animals against 
a lethal infection, per os, of the organism isolated from the water in which the 
oat hay had been immersed. The sterile filtrate from a broth culture of the 
organism isolated frum the oat hay proved fatal to horses, after ingestion, and 
botulism antitoxic serum, administered intravenously, proved efficacious in pro- 
tecting horses against a lethal quantity of the filtrate, administered by the 
mouth, 

‘‘Several horses receiving prophylactic injections of B, hotuUnm antitoxic 
serum consumed water, for 30 days, from the barrel in which the oat hay was 
immersed without noticeable effect, at the end of which time a lethal amount of 
the organism isolated from the oat hay water was also consumed with impunity. 
In one horse antitoxic serum apparently did not afford protection against the 
oat hay water. For a period of 30 days three horses consumed the %vater in 
which the oat hay was immersed without noticeable effects but succumbed after 
ingesting a lethal amount' of the organism resembling B. hotulinus isolated from 
the oat hay. 

“The definite, morphological, cultural, and serological characters of the 
organism isolated from the experimental horse [previously mentioned] and of 
the organism isolated from the oat hay water closely ally them to B. dotu- 
Unm and to our knowledge constitutes the first time this, or an allied anaerobic 
organism, has been definitely established as an etiologic factor in forage 
poisoning,” 

Studies in forage poisoning, — ^¥1, An anaerobic organism isolated from 
silage of etiologic significance, R. Graham, A. L. Brijecknee, and K. L, 
POKTHJS {Kentucky Sta, Buh 208 (1917), pp. 117-lSS, figs, 7). — This is a re- 
port of investigations of forage poisoning carried on in connection with those 
above noted. The present paper deals with studies made of an anaerobic 
organism isolated from corn silage during the course of an outbreak of forage 
poisoning in Carroll County, Ky., which resulted in ' the loss of a number of 
mules. The causative organism isolated from the silage was an anaerobic spore- 
bearing bacillus possessing morphological and cultural charcteristics resembling 
those of Badtlus hotuUnm, 

“In preliminary tests the. unfiltered broth culture of this organism, ad- 
ministered by the mouth, proved pathogenic for guinea pigs and a mule. The 
filtered broth culture, administered by the mouth, proved fatal to guinea pigs, 
two horses, and a mule. A protection was provided by administering botulism 
antitoxin to guinea pigs and horses against a lethal amount of the organism in 
broth or the sterile filtrate of broth culture of the organism in question. Serum 
Immune to the bacillus isolated from the silage proved efficacious in protecting^ 
guinea pigs against a fatal artificial infection of B. bomiinus, as as against 
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tbe organism isolated from tiie silage. The agglutinins present in serum highly 
immune to B, hotuUnm were active to the organism isolated from the silage, thus 
contributing evidence of the possible relation of this organism to B. hotulinm. 
Normal sera of different animals did not agglutinate B, dotuUmis nor the 
organism from the silage. Sheep serum immune to the organism isolated from 
the silage possessed agglutinating potency to B. hotuUmis, and to a similar 
pathogenic anaerobe isolated from a horse fatally afflicted subsequently to 
drinking water in which was immersed an oat hay obtained from a distant 
outbreak of this disease.” 

Bepair of bone in the domestic fowl, B. F. Kaijpp {North Carolina Sta. 
Teclu But 14 (1917), pp, 5-17, pis, 11), — The author here considers the struc- 
ture and development of the bones of fowls, the kinds of fractures and the 
reparative processes, and means of controlling the bird and care of the fracture. 
The studies consist of a series of 21 cases of fractures in the domestic fo%vl. 

It was found that at the end of the fifth day islands of hone tissue had begun 
to form. The repair of fractures in the domestic fowl is intramembranous. 
The periosteal, endosteal, and intermediary calluses show bone formation in 
trabecular-like arrangement. By the end of the thirteenth day the major por- 
tion of the bone tissue had formed and was found completed before the twentieth 
day. The appliance used to hold the broken bones in apposition in the domestic 
fowl may be removed with safety by the end of the twelfth or thirteenth day. 
The structure of compact hone in the domestic fowl is similar to that of 
mammalia.” 

Life history of Ascaris lumbricoides and related forms, B. H, Bansom 
and W. D. Foster (U. S, Dept. Agr,, Jour. Agr. Research, 11 (1917), No, S, pp. 
S95S98). — The investigations of Stewart (B. S. B., 37, p. 374) having shown 
that the embryos from Ascaris eggs fed to rats and mice hatch out in the 
alimentary tract and migrate to the liver, spleen, and lungs, in the course of 
which they pass through certain developmental changes, and regain the ali- 
mentary tract by the way of the lungs, trachea, and esophagus, resulting in 
pneumonia in many of the infested animals, led the authors to conduct the 
experiments here reported. The results obtained and the deductions drawn 
therefrom are summarized as follows: 

“ The development of A, lumhricoides and closely related forms is direct, 
and no intermediate host is required. The eggs, when swallowed, hatch out in 
the alimentary tract; the embryos, however, do not at once settle down in 
the intestine, but migrate to various other organs, including the liver, spleen, 
and lungs. Within a week, in the case of the pig Ascaris, the migrating larvm 
may be found in the lungs and have meanwhile undergone considerable develop- 
ment and gi*owth. From the lungs the larvse migrate up the trachea and into 
the esophagus by way of the pharynx, and this migration up the trachea may 
already become established in pigs, as well as in artificially infected rats and 
mice, as early as a week after infection. Upon reaching the alimentary tract 
a second time after their passage through the lungs, the larvse, if in a suitable 
host, presumably settle down in the intestine and complete their development to 
maturity ; if in an unsuitable host, such as rats and mice, they soon pass out of 
the body in the feces. 

“Heavy invasions of the lungs by the larvjB of Ascaris produce a serious 
pneumonia which is frequently fatal in rats and mice and apparently caused 
the death of a young pig one week after it had been fed with numerous Ascaris 
eggs. 

“It is not improbable, that ascarids are frequently responsible for^ lung, 
troubles in children, pigs, and other young animals. The fact that the larv«' 
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invade tlie Itings as well as other organs beyond the alimentary tract and can 
caxise a serious or even fatal p- mmonia indicates that these parasites are 
endowed with greater capacity for harm than has heretofore been supposed. 

'*Age is a highly important factor in determining susceptibility to infection 
with Ascarls, and susceptibility to infection greatly decreases as the host 
animal becomes older. This, of course, is in harmony with the well-known fact 
that it is particularly children and young pigs among which infestation with 
Ascaris is common, and that Ascaris is relatively of rai*e occurrence in adult 
human beings and in old hogs.*’ 

In a footnote the authors call attention to the fact that later experiments 
with guinea pigs have shown that they also may be infected by feeding Ascaris 
eggs, and that the migration of the larvse in this animal so far as observed 
is identical wdth that noted by Stewart in rats and mice. All of six guinea 
pigs infected died from pneumonia seven and eight days after feeding with 
Ascaris eggs, the lungs being found heavily infested with Ascaris larv^. 

RUEAL mmimnim. 

The waters of the Bio Grande, W, P. Headden {Colorado Sta. Bui. 2S0 
(1911), pp. S-62 ). — This report states that the Bio Grande flows for about 60 
miles through the San Luis Valley without any considerable change in the 
character of its waters, the flow diminishing rather than increasing. ** There 
are only a few streams having a visible discharge into the Bio Grande. The 
drainage is practically out of the Bio Grande into the valley. , . . 

“The ground waters of the valley retain the characters of the mountain 
waters in a noteworthy degree, and . . . have their own characteristics, 
which are pronounced enough to affect those of the Bio Grande water if any 
significant volume of them is mingled wdth it. The alkalis, that is, salts that 
collect in the surface portions of the soil or appear as efflorescences, are of three 
types. These types are (1) plain sulphates, soda and lime being the prodomi- 
nant bases (this type is the predominant one) ; (2) sulphates and chlorids (this 
- type is not abundant though it is well distributed) ; and (3) a type in which 
sulphates and carbonates occur (the occurrence of this type is for the most 
part confined to the area north of the Rio Grande). Solutions of these alkalis 
do not find their way into the Bio Grande in suflicient quantities to noticeably 
modify the composition of its water. 

“The valley is an exceedingly large artesian basin, but the waters are of 
two characters. Those of the southern portion and the rim of the basin are 
white and carry an excess of acids. Silicic is especially high, while those of 
the northern interior portion of the basin are alkaline and usually brownish or 
brown In color. The white artesian waters, especially those flowing from shal- 
low wells, from 75 to 300 ft, or even more, are very similar to river or mountain 
water and would simply increase the volume and would not change the char- 
acter of the river water if they mingled with it. 

“ The brown winter is free from silicic acid and contains as good as no salts 
except sodic carbonate. This character of the brown waters is the same for all 
flows from the shallow'est to the deepest examined, 880 ft. The deeper flows 
Increase in the amount of salts held in solution without any change in their 
character. This increase was from 22 to 108 grains in each imperial gallon. 
These vraters would change the character of the river winter if they mingled 
with it, which they appear not to do. The brown color is accidental and is due 
to peaty material dissolved out of the aquifers themselves. . . . 

“The sodic carbonate Is considered as originally coming from the mineral 
constituents of the rocks furnishing the sands and days that form the strata 
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now composing the floor of the valley. The changes necessary to remove the 
silicic acid and lime from the mountain waters are simple. The small concre- 
tions of calcic carbonate met with in the sand from the strata passed through 
at 550 ft. indicate simple precipitation as the method of removing the lime. 
. . . Evaporation alone is considered adequate to account for the concen- 
tration of the sodic carbonate that we find In this section. Evaporation at the 
present time is sufficient to add 145,500,000 lbs. of sodic carbonate to this 
section of the valley yearly. This is on the supposition that the mountain 
water carries 2.5 grains of sodic carbonate in each imperial gallon, or 10 Ihs. of 
water evaporated. 

“ The present agricultural condition of this section of the valley is due to the 
accumulation of this salt, black alkali, rather than to an excess of water. Lo- 
cal surface drainage is necessary in many small localities. The evaporation from 
the area involved is equivalent to an inflow of 2,000 sec.-ft. throughout the 
year. This is probably a larger amount than this section of the valley actually 
receives, except for a very short period in the spring of the year when the 
direct overland inflow may equal or possibly exceed this amount. 

“ The San Luis Lake water is peculiar in its composition and unlike either 
the river, ground, or artesian waters. The deposit of sodic carbonate east of the 
San Luis Lake is probably derived from the evaporation of the brown artesian 
water, and has no connection with the lake. The conditions which have deter- 
mined the character of the brown artesian waters are still active in determin- 
ing the agricultural features and questions of this section of the valley. The 
question of black alkali in this section is in places further involved by the oc- 
currence of nitrates. The conditions which obtain and are inimical to vegetation 
can be ameliorated by rational irrigation, chemical treatment of the soil, and 
surface drainage where needed.” 

Bun-offi from the drained prairie lands of southern Louisiana, 0. W, Oxirr 
(U. S, Dept, Apr,, Jour, Agr, Research, 11 'Eo, 6, pp. 247-279, figs, 5 ), — 
Investigations on the relations between the rainfall and the amount of water 
that it is necessary to pump from 10 typical drainage districts in order to 
secure a degree of drainage that will allow the growing of ordinary field crops 
are reported. The districts vary in area from 647 to 7,500 acres and the details 
of soil, crops, surface slope, and character of the drainage channels and levees 
are different on each district. A brief description of each district is given 
together with a brief summary of conditions prevailing during each year cov- 
ered by the records. The results of the investigations are graphically reported. 

“It is evident that the effect on the run-off of a change in the capacity of 
the pumping plant can not all be measured by the change of level of the water 
in the main reservoir channels, as greater slope and velocity of water occur 
in the drainage channels when a larger pumping plant is installed. This effect 
extends even to the small field ditches. 

“ In estimating the run-off likely to result from an assumed storm on a given 
district the curve used should be that for the district which resembles the 
given district in area, pumping-plant capacity, reservoir capadity, and general 
conditions. The curves may be considered only as representing general ten- 
dencies and not definite values. They should he of service, however, in making 
the proper adjustment between reservoir and pumping-plant capacity. . . . 
It is believed that, in general, after a capacity of about 0.5 in. of water over the 
area drained has been provided in the main reservoir channels between the 
surface and a level 5 ft. below it will be cheaper to obtain increased capacity 
to handle storms by enlarging the pumping plant rather than the reservoir. 
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Tliis will depend, however, on local costs for excavation and puhiping 
machinery. 

“In determinmg the proper combined capacity of the pumping plant and 
reservoir the main factor to be considered is the amount of rainfall in an 
assumed period for which provision is to be made. ... As the accompanying 
curves were prepared with data from storms which occurred when the land 
was wet, a determination has been made of the proportion of storms which 
occur when the land is wet. Of ail the storms of over 2 in. in 24 hours which 
have occurred on the districts during the time covered by the records, 64 per 
cent occurred on a wet and 36 per cent on a dry surface; of all storms over 
4 in. the percentages are 54 per cent and 46 per cent, respectively. Of course, 
the storage capacity of the land influences the run-ofl from the small storms 
relatively much more than it does that from the large ones. However, an 
examination of the daily rainfall and pumping records will show that heavy 
rains on a dry soil do not make very heavy demand on the pumping plant. It 
is believed, therefore, that a reduction of about 30 per cent in the average 
frequency of storms could be made safely and that the resulting figure would 
be the proper one for use. If the character of operations that are to be con- 
ducted on the land of a given district is known, a decision can then be made 
as to the heaviest storm for which provision must be made. On a district 
where staple crops are to be raised it would be economical to allow a certain 
amount of flooding oftener than would be advisable on land where high-priced 
truck crops are to be raised, w'hile in residence districts It would be very 
desirable to prevent all surface flooding- In addition to the damage to crops 
due to flooding, there are other factors to be considered, such as inconvenience 
to residents and the possible depressing influence on land values of floodings 
occurring even at infrequent intervals.” 

Effect of pumping from a shallow well on the ground-water table, W. W. 
Wm& (U. S, Dept, Agr,, Jour, Agr, Research, 11 {1911), No. 7, pp. $S9-S57, pgs. 
1 $). — ^Experiments conducted at the Kearney Park farm under the supervision 
of the California Experiment Station, in cooperation with the Office of Public 
Bonds and Bural Engineering of the U. S. Department of Agriculture, are re- 
ported on the effect of pumping from a shallow well on the ground-water table 
and its relation to the drainage of irrigated lands. 

“ The results of this experiment lead to the conclusion that under soil, irri- 
gation, and farming conditions such as are found on the Kearney Park . . , 
tract pumping from a shallow well does not lower the ground-water table suffi- 
ciently to afford drainage to any considerable area. In this experiment, al- 
though the water table in the sump was maintained at a depth of about 12 ft. 
below the ground surface and from 5 to 7 ft below the normal ground water, 
the effect of the pumping was not appreciable beyond 100 ft. from the pump, 
Except within a very short distance from the pump, the ground water rose to a 
point as near the ground surface in 1915, while the pump was in operation, as 
it did in 1914, when no pumping was done. Seasonal variations are great 
enough to account for any differences observed. 

“Contrary to the results obtained here, it has been found that the water 
table can be materially lowered by the use of tile drains for greater distances 
away from the drain than is shown in this experiment. . . , The fact that 
tile drains have proved more efficient than pumping from a well in lowering the 
ground-water table is due, no doubt, ‘to the much larger area reached by the 
tile, , . . Thus, with such a system any lateral movement of water is more 
readily intercepted, and any vertical pressure is relieved at more points than 
is possible where tile is not used, even though the water table is maintained at 
a greater depth in the well than is done by the tile lines. It would appear, 
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tIi€‘refore, from tbe resnlts of these experiments that, although it has been 
proved feasible to reclaim water-logged land by means of tile drains, it would 
not be practicable to locate wells and pumping plants similar to the one de- 
scribed , . . close enough together to lower the W'ater table over any consider- 
able area or develop enough water for practical farm irrigation without storage. 

“ It is doubtful if the results of this experiment would have been materially 
different had it been located on the more poorly drained areas. ” 

Earm drainage in Virginia, 0. E. Seitz (Yu. Polyteeh. Inst Ewt, But 15 
(1911), pp. $5j pL 1, figs, IS), — This bulletin gives general but practical infor- 
mation on the planning and construction of tile drains and drainage systems, 
with special reference to Virginia conditions. 

Irrigation works constructed by the United States Government, A. P, 
Davis (New York: John Wiley d Sons, 1917, pp. XVI-\-41S, pi, 1, figs. MS ), — 
It is the object of this work to give engineering descriptions of the U. S. Recla- 
mation Service works together with illustrations. Chapters are included on the 
Salt River, Yuma, Orland, Grand Valley, Uncompahgre, Boise, Minidoka, Hunt- 
ley, Lower Yellowstone, North Platte, Truckee-Carson, Carlsbad, Hondo, Rio 
Grande, Umatilla, Klamath, Belle Fourche, Strawberry Valley, Okanogan, 
Yakima, and Shoshone projects. 

Reservoir capacity for small pumping plants, S. T. Bb!k.RDiNG (Jour. Elec- 
tricity, S9 (1917), No. Jfy PP- 170-172, figs, 2). — Curves of data are given on 
capacity of reservoirs required to maintain rates of discharge varying from 100 
to 1,000 gal. per minute for periods varying from 6 to 96 hours, and also curves 
giving data on discharge of reservoir outlets for pipe sizes varying from 6 to 
24 in. and head losses through outlets varying in size from 0 to 18 In. 

Longevity of Bacillus coli in water, P. L. Rectob and H. J. Daube (Als, 
Bact, 1 (1917), No. 1, p. 57).— Sterile 1-liter bottles were filled with distilled 
water, tap water, and a bottled water and tested for B. coli with negative 
results. Each bottle was then inoculated with 0.5 cc. of a 24-hour broth culture 
of B. coli, plates being poured immediately and daily thereafter until negative 
results were obtained. Litmus lactose agar plates were used. 

One day after inoculation there was a marked increase in the number of 
B. coli, but subsequent examinations showed a gradual and regular decrease 
which resulted in the final disappearance of the organism from the bottled 
water in 25 days and from the tap water and the distilled w^ater in 48 days. 
By cultivating in dextrose liver broth the organism was found to he present 
in 50 cc. quantities in the bottled W’ater until the thirty-sixth day, in the dis- 
tilled wmter until the fifty-seventh day, and in the tap water until the sixty- 
fourth day. 

Mechanical grading of concrete sand, O. R. Smith (Concrete {Detroit. 
Micli.J, 11 (1917), No. 3, pp. 7B, 77, figs. 5), — Tests are reported from which it 
was concluded that “the most dense and strongest mortar for concrete work 
is obtained if the sand has the following granulometric composition : ’* One- 
fourth in. sieve, residue none ; No. 10 sieve, residue 60 per cent ; No, 20 sieve, 
80 : No, 80 sieve, 85 ; No. 50 sieve, 90 ; and No. 100 sieve, from 95 to 98 per cent. 

Motor gasoline: Properties, laboratory methods of testing, and practical 
specifications, E. W. Deak (U. S. Dept. Int, Bur. Mines Tech. Paper 1$6 
(1917), pp. 23, pi 1; ahs. in West. Bngin., 8 (1917), No. 8, pp, 316-319, fig. I).— 
This pamphlet enumerates the desirable properties of gasoline and discusses 
types of gasoline marketed and the relative value of various tests used. 

“Specific gravity in itself is of very slight significance in determining the 
properties of gasoline. It may serve as an index of other properties, particularly 
volatility, If knowledge is at hand regarding the source and method of produc- 
tion of a gasoline. The determination of gravity has been and probably always 



390 


EXPEBIMBI^rT STATION EEGOKB. 


[¥ol. S8 


Will he one of the most nsefnl tests that the refiner employs, but it is of but 
little value to the analyst who does not possess sufficient additional informa- 
tion to make proper interpretation of gravity results. . . . 

“Volatility is the basic property that determines the grade and usefulness 
of a gasoline. . . , General consideration of the numerous factors involved 
has led to the following conclusions regarding the desirable characteristics of 
the volatility of motor gasoline: Gasoline should contain a moderate but not 
excessive proportion of low-boiling constituents, enough to permit easy starting 
of a cold engine but not enough to make evaporation losses excessive. Gaso- 
line should have a total volatility range wide enough to include constituents 
that have a high, but not too high, boiling point For economic reasons affect- 
ing both the individual user and the country as a whole, this volatility range 
should be such that the gasoline contains the largest possible percentage of 
the original crude oil. It should not, however, be wide enough to exceed the 
limits of the vaporizing power of the automobile engine.” 

In the proposed si)ecifications for motor gasoline it is required that the 
color be water white and that acidity be totally absent. 

“The gasoline shall, when distilled by the method described, meet the fol- 
lowing requirements: (1) The temperature read on the thermometer when 20 
per cent has distilled shall not be below 70® C. (158° F.) nor above whatever 
limit is fixed after due consideration of conditions of use. (2) The tempera- 
ture read when 00 per cent has distilled shall not be above another limit 
similarly chosen. (S) The temperature read when 50 per cent has distilled 
shall not be higher than a mark half way between the 20 per cent and the 
90 per cent limit (4) The dry point shall not exceed the actual 90 per cent 
reading by more than 55®. 

“ Tolerance, — ^If either the 20 per cent or the 90 per cent temperature mark 
is above the required limit by an amount not exceeding 10®, the gasoline may 
be considered acceptable if the sum of the two temperatures read for the 20 
and the 90 per cent marks do not exceed the sum of the adopted limits,” 
Distillation methods and apparatus are described and specifications given 
therefor. 

Tractor facts for Oklahoma farmers (Oklahoma City, OJda.: Oklahoma 
Farmer^ iSi7, pp. S7, figs. #). — ^This is a brief summary of information, favor- 
ing the use of the tractor on Oklahoma farms. 

Harvesting and plowing simultaneously with a tractor, M. Ringelmann 
(Bui Boe, Eneour. Indus. Hat, IFarisI, 116 (1917), I, No. 5, pp. 595-599, figs. 

The details of this procedure as practiced under French conditions are 
described. Experiments in 1916 showed that a hectare (2.47 acres) of grain 
could be harvested and bound and the ground plowed in 2 hours and 36 min- 
utes at an expense tor the tractor of about 26.54 francs (?5.12). 

Handling silage, L. W. Chase (Ufiw. Nebr., Ool. Agr. Ext. Bui. 45 (1917), 
pp. M, figs. 14), — Devices for harvesting, hauling, unloading, cutting, placing, 
and removing silage are described and illustrated, with particular reference 
to pit silos under Nebraska conditions. 

Htilizmg exhaust steam for heating water and for pasteurizing (U. 8. 
Dept. Agr., Bur. Anim. Indus. MUk-Pla7it Letter 4S (1917), pp. 2). — This is a 
mimeographed letter in W'hich attention is called to the value of exhaust steam 
from milk plants for pasteurizing and heating boiler feed water. Data are 
also given showing how the coal bills of different plants vary according to 
the plant efficiency. 

“ The heating of feed water from 50 to 200® F. by the use of exhaust steam 
will directly reduce the fuel consumptioii by about 13 per cent The actual 
saving in fuel, however, is greater than that, owing to the more even firing. 
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In addition to the saving in fuel the life of the boiler is prolonged on account 
of the avoidance of expansion and contraction strains set up in the boiler shell 
through the feeding of cold water. For every 10° the feed water is heated 
by exhaust steam before it enters the boiler, approximately I 'per cent of the 
fuel is saved. . . . 

“To heat SOQ gal. of milk from 60 to 145° requires about 30 lbs. of coal, 
so that with that amount of milk an exhaust steam heater would effect an 
annual saving of more than 5 tons of coal. ... If 1,000 gal. of milk is 
cooled from 145 to 75°, 573,860 B. t. u. are added to the water. Assuming coal 
at 12,500 B. t. u. per pound and boiler and furnace efficiency of 50 per cent, 
the saving of the heat is equivalent to saving 92 lbs. of coal.” 

Farm potato storage in Hortii Dakota, H. O. Werneb and P. B. Clement 
(N. Dale. Agr. Col. Ext. Bui. 11 {1911), pp. 12, figs. $). — This bulletin describes 
and illustrates potato storage cellars which have been found efficient and mod- 
erate in cost in North Dakota. 

Silos, F. M. White (Univ. Wis. Agr. Ext. Serv. Circ. 87 (1917), pp. 24t 
17). — General information regarding the planning of wooden and concrete silos 
is given in the form of questions and answers. 

Bunning water in the farm home, C, B. Seitz (Ya. Polytech. Inst. Ext. 
Bui. 19 (1917), pp. 11, figs. S). — This is a brief popular bulletin describing well- 
known plans for obtaining running water in the farm home, but including 
bills of materials and cost data of special value to Virginia farmers and agri- 
cultural engineers. 

EUEAL ECONOMICS. 

Important factors in the operation of irrigated Utah farms, E. B. Bros- 
SARD (Utah Sta. Bui. 160 (1917), pp. 48, figs. 16). — ^This investigation is based 
upon the 1914 farm business records of 809 irrigated Utah farms. Among the 
conclusions brought out were the following: 

A greater percentage of capital is directly productive on farms with large 
capital than on farms with small capital. There is less waste land in propor- 
tion to the total farm area on the farms with large capital. Farms with large 
capital are more profitable than farms with small capital, as shown by the 
increase in labor income. This increases in the same ratio as farm capital until 
capital reaches ^20,000 or over, but beyond this as capital increases 1 per cent, 
labor income increases only about 0.33 per cent. There are more acres of crops, 
on the average, on the large farms than on the small farms, but the propor- 
tionate area cropped is less. Horse and man labor with crops and live stock 
is more efficient on the large farms. 

Over half of the labor income from the average irrigated Utah farm is 
increase in inventory of farm capital, and the most important increases in the 
farm inventories are in live stock and feed, which seems to indicate that 
Utah farmei's realize the advantage of increasing the number of live stock 
on their farms. On an average the farms with the highest crop yields per 
acre are the most profitable. When average crop yields are maintained, the 
size of the irrigated Utah farm influences the labor income of the farmer 
more than increased crop yields per acre. The number of live stock and the 
net live stock receipts per productive animal unit affiect directly the farmer's 
labor income — as either increases the farmer's labor income increases, and 
both are important factors in the operation of irrigated Utah farms. 

The dawn of a new constmetive era (Proc. Gut-Over Land Conf, South. 
1917, pp, 244), — This is the report of a conference held in New Orleans, Da., 
to discuss the cut-over land problem of the South, and devoted primarily to 
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considering various methods that might be used to bring the cut-over land 
Into agricultural use. 

Agricultiirai wages in Sweden, 1915, B. Nystiiom and J. G. Richert {Stoek- 
holm: Jt. Soc. Styr., 1916, pih S9).—ln this report are given for 1915 the sys- 
tems of paying for work and the wages by types of work performed and whether 
on the yearly or daily basis. The information is also given by sex and for 
minor subdivisions. 

[Bata relating to agricultural contracts, 1914] (FinlamU Off. Statis,, XXA", 
No. 5 {1916), pp. [//]-f-8£-fh5).— In this report data are given regarding laws 
and contracts relating to wages and labor under tbe old and new systems, and 
also to the rent and leasing of land, buildings, and forests. The data relate 
mainly to the renting of small farms and give the areas under various types 
of leases. 

The high cost of living, P. C. Howe {New York: Charles ^^cfil>neFs Sons, 
1917, pp. X+J275). — The author has discussed the high cost of living as it is 
dependent on the influence of the buying and selling of wheat in exchanges, 
the system of marketing live stock, cold storage, transportation, value of land, 
and the withholding of land from agricultural use. He also calls attention to 
the organization of the agricultural interests in Austria, Germany, Denmark, 
and Australia, and its effect upon prices and systems of agricultural practices. 

Report of the committee on warehousing and storing of sugar, for the 
year ending September 30, 1917 {Hawaii. Sugar Planters^ Assoc., Rpt. Com- 
mittee Warehousing, 1917, pp. 67). — ^The authors include in this report infor- 
mation received from plantation managers as to the methods of warehousing 
and storing sugar, types of flooring and building, how ventilated, location with 
reference to the ocean trade-winds, percentage of the total crops which can 
be warehoused in an emergency, influence of methods of manufacture, in- 
fluence of heat-resisting ferments on the keeping qualities, weighing auto- 
matically or by hand, methods of sewing bags, mechanical means of piling 
sugar in warehouses, and loss in weight in shipping to San Francisco and 
to New York. 

Cold storage in Canada, W. F. O’Connor {Ottatm: Qovt., 1917, pp. 63). — 
In this report are discussed cold storage conditions in Canada, indicating the 
classes and character of cold storage establishments, including abattoirs, and 
the margins of profit for 1916-17, The author concludes that the operations 
of cold storage companies generally have been fairly conducted and that the 
margins of profit have not as a rule been so high as during 1916. He points 
out that any reduction secured by lessening these margins would go only a 
short way toward lessening prices to consumers. 

Cooperative marketing of eggs in Florida, Minnie M. Floyu (Fla. State 
Col for Women Esst. BuL 16 {1917), pp. 27, 'figs. 12).— The author cliscaisses the 
methods of candling and marketing eggs, community egg circles, rules to be 
followed by producers in assembling, shipping, and finding customers. A model 
by-law and a constitution to be used by community egg circles are included. 

Uniform cost accounting for milk distributors, E. A. Keacke (Jour. Ac- 
eoufitmicy, 24 (1917), No. 6, pp. 424-429 ). — ^The author discusses the factors to 
be considered in estimating the cost of milk distribution, such as sizes of bottles, 
classes of trade, system of delivery, and whether the monthly or annual cost 
is desired. 

The community fair, J. S. Moran (U. S. Dept. Agr., Farmers’ Bui 870 
(1917), pp. 11, fi.gs> 8).— The author explains that “the community fair Is a 
miniature county fair "with the races, side shows, and other commercialized 
amusements omitted. It calls not only for the exhibition of the best products 
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tliat have been grown and the best work that has been done in the conamnnity, 
bnt also for games, athletic contests, pagents, and similar features of recrea- 
tional or educational value. The community fair is most effective where the 
whole community is concerned in its management, though successful fairs, 
patronized by the greater part of the people of the community, are often held 
by the Grange, Farmers’ Union, or other farmers’ organizations.” 

Monthly crop report (U, 8. Dept, Agr., Mo. Crop Rpt., 3 (X917), Ro, 11, pp. 
105-116, figs. Jf ), — This contains a crop summary for November, 191T, and the 
usual estimate of crop conditions, estimate farm value of important products, 
average prices received by producers, and range of prices of agricultural prod- 
ucts at important markets. In addition, there are shown data regarding the 
crop conditions in Florida and California, prices of alfalfa and clover seed, 
hop production and consumption, exports from the United States of leading 
cereals, potatoes, and meats, the frost damage to corn, the percentage of farm 
labor hired by the month and by the day, with and without board, the com- 
mercial acreage and production of cabbage, monthly movement of wheat from 
farms, crop prices and production, honey production In 1917, pecan production, 
a potato forecast by months, monthly wheat prices, wheat prices in England 
from 1259, etc. 

Exports of raw cotton from the United States [NeiO York: National Bank 
of Commerce, 1917, pp. 13 ). — ^This report discusses exports of cotton from the 
United States to the leading European neutrals, endeavoring to point out to 
what extent Germany lias been able to obtain cotton by this means. 

Economical notes on Brazil {Rio de Janeiro: Mm. Agr., 1916, 2. ed., pp. 98 ). — 
This report contains discussions of the foreign trade in agi’icnltural products 
for 1910“1914, and of the industries using agricultural products, the cattle 
industry, and immigration. The report contains a large amount of statistical 
data relating to the various topics treated. 

Acreage under crops and the numbers and descriptions of live stock in 
each county and province of Ireland, 1916-17 {Dept. Agr. and Tech. Instr, 
Ireland, Agr. 8tatis., 1917, pp. 29 ), — By adding data for a later year, this 
report continues the information previously noted (E. S. K., 36, p. 494), 

Agricultural statistics of Netherlands (Dept. Landh., Nijv. en Handel INefh- 
erlands], Verslag. en Jfedcc?. Dir. Landh., No. 3 {1917), pp. 132 -{-NCI, fig. 1 ). — 
This report gives data for 1916, with comparisons for earlier years, showing the 
acreage, yields, number of live stock, business of the credit organizations, 
insurance societies, extent of business conducted by rural banks, prices, im- 
ports, and exports, and discusses the weather and crop conditions and crop 
prices. 

Agricultural statistics of France (Ann. Statis. {France], 34 (1914-15), pp. 
I 4 IMSI ). — This continues data previously noted (E. S. B., 34, p. 291) giving 
statistics for later years. 

Live stock statistics, P. Yak Hissenhovek (Internat. Inst. Agr. Rome, 
Internat. Crop Rpt. and Agr. Statis., 8 (1917), No. 10, pp. 808, 809 ). — Statistical 
data are given showing the number of various classes of live stock on July 
12, 1917, for Denmark, and on July 1, 1917, for France. 

[Agriculture in Bahira, Belgian Kongo], Lacomblez {Bui. Agr. Congo 
Beige, 8 (1917), No. 1-2, pp. 52-72, figs. 9 ). — In this article are described the 
population, soils, vegetation, methods of communication, and native crops of 
this district. 

Agricultural statistics of Australia for 1905-06—1915-16 (Common- 
wealth Bur. Census and Statis. Aust., Prod. Bui. 10 (1917), pp. M8 ). — ^By add- 
ing information for later years, this report continues the data previously noted 
(B. kS. B., 27, p. 595). 
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The scope of home economics and its subject matter in universities and 
colleg'es, Alice Ravenhill (Joitr. Home Eeon., & (1917), No. 9, pp. 398-404, 
1).—The author offers comments and sug^^estions as to results which should 
have been attained after 40 years of widespread teaching in iion^e economics 
and the reasons likely to account for th.e slow permeation of public practice 
by the teachings of home economics. In her opinion the latter may be due In 
part to an oversight of the fact that home economics is among the numerous 
contributory subjects of hygiene, and that too a large percentage of home eco- 
nomics students fail to grasp that the primary object is the promotion of health 
—physical, mental, and moral. Instead, their chief purpose has been rather 
the production of more economical yet equally attractive food, clothing, and 
shelter than hitherto. There has also been an omission on the part of graduates 
to assume a sufficiently influential position in social and civic life to diffuse 
by example and standard the tenets they profess. 

In a comparison of the values assigned to the three main subdivisions of 
food, clothing, and shelter, and to household administration, it is found that 
less prominence is assigned to the last-named, although it actually contains 
the kernel of the whole course. It is suggested that the methods, whether in 
library, laboratory, or classroom, be reconsidered to the degree that fewer 
hours would be spent in future college courses in the actual preparation of 
food or in the mere setting of stitches. No attempt at what is usually miscalled 
research would be permitted except for postgraduate students. Standards 
of attainment would no longer be estimated by hours, but personal hygienic 
practice, the responsibilities of parenthood, the physical as well as the psycho- 
logical development of children, the social and civic relations of the home 
must all receive more definite, more extended, and more suitably coordinated 
treatment than is at present the rule. The part played by the husband and 
father in family welfare must also be more accentuated. Much closer coordi- 
nation must be cultivated between the divisions of home economics depart- 
ments than is usually found. There should be no broad line of demarkation 
between what is described as household science and household art. 

While specialization is necessary for the expert, such as the college and uni- 
versity teacher, it is deemed prejudicial to the student whose goal U family and 
institutional management, because it has a tendency to exaggerate a nonexis- 
tent distinction between so-called science of foods and the arts of clothing or 
shelter- A revision and rearrangement of some of the subject matter might 
also be of advantage. Further, the development of a higher standard in the 
broad cultural and historical aspects of the subject of hygiene and home eco- 
nomics in those who are in charge of these courses would foster that sense of 
perspective, that perception of the relation of rhe parts to the whole which 
maintains balance and adds technique and responsibility to the coui’se. 

The relation of 'home economics education to social hygiene, J. H. Foster 
(Jour. Some Emn., 9 {i9I7), No. 9, pp. 40S-471).— The function of social hy- 
giene m a protector of family and home brings It close to home economics 
education, at least In its broader sense as the author conceives the purposes 
and ends of such education. The opportunity of the home and school in social 
hygiene is briefly outlined. 

Public instruction in cookeiT in London, K. Merbill (U. S. Dept. Com., 
€onh Epfs., No. 270 {1917}, pp. 660-668). — The author calls attention to the 
present stimulation of instimction in cookery in and around London by the 
necessity for a certain amount of training for all housewives along the' lines of 
economic cooking of war foodstuffs. In addition to the institutions, charging 
tuition, a traveling motor-car kitchen maintained by the London County Coun- 
cil is available for the working-class people. This gives in each place six 
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•demonstrations, a week apart, according to a prescribed syllabus including such 
subjects as substitutes for meat, wheat flour, sugar, catering for a week, kitchen 
economies, fuel-saving devices, etc. 

To fill the needs for training in domestic economy for times of peace, the 
council has provided courses in cookery, laundry work, and housewifery in both 
day schools and evening institutes. Children between the ages of 5 and 14 
years are required to attend these schools and the course in domestic science is 
taken in the last ■ two years of their attendance. One-half day each week is 
devoted to the subject, although in certain districts pupils are withdrawn, either 
entirely or at least half the week, from school duties during a period varying 
from three to six months in their last year at school, so that they may pursue 
the domestic work under as realistic conditions as possible. In January, 1917, 
the 178 cookery centers, 56 laundry centers, 128 combined cookery and laundry 
centers, and 72 housewifery centers provided places in all for 65,500 children. 
The evening institutes are attended by persons of all ages from 14 to 60. Their 
plan of teaching is elastic and the subject is never considered of more value than 
the development of the economic power of the individual. Special courses of 
lessons may be arranged for war-time meals. 

Various polytechnic institutes, supported by the authorities and the reasonable 
tuition fees, supply finishing and advanced courses in all subjects of domestic 
science. They require for entrance a thorough grounding in the elementary 
subjects. Special courses of wide range are provided in trade subjects for 
apprentices or domestics who can attend only at night. 

Scholarships in cookery are provided for candidates between the ages of 17 
and 35 years who have been in domestic service at least 1 year, providing 12 
weeks* instruction under a qualified chef, a meal every school day, and about 
$25 toward traveling expenses. In order that a proper perspective may be 
maintained through the whole instruction, a free course in experimental science 
is given in connection with the cookery classes. 

Federal aid for vocational education: A report to the Cam^ie Founda- 
tion for the Advancement of Teaching, I. L. Kandel (Carnegie Found, Advam, 
Teaching But 10 (1917), pp, 'VI~^127 ). — Part 1 of this bulletin presents a legis- 
lative history, based on the discussions in the Congressional Record, of the acts 
of Congress of 1862, 1890, and 1907, for the establishment and development of 
colleges of agriculture and the mechanic arts, and of the agricultural experi- 
ment station appropriations of 1887 and 1906. It is alleged that there was an 
absence of any serious educational program in this legislation, either on the 
'’ part of Congress or Senator Morrill himself. 

Part 2 comprises studies of precedents for Federal aid for education and 
of the constitutional authority of Congress to dispose of public lands for educa- 
tional purposes, and a brief history of the movement for Federal aid for agri- 
cultural education in this country and of higher agricultural education in 
Europe up to 1851. The author contends that (1), “the recognition of the 
value and importance of agricultural and industrial education was already 
widespread when Senator Morrill became associated with the movement; and 
(2), that the advocacy of Federal aid in support of this type of education had 
been persistent for a number of years before the act of 1862 was passed.” 

Part 3 discusses the subsequent legislative developments, taking up the Agri- 
cural Extension Act of 1914 and the Federal Aid Vocational Education Act of 
1917. The author maintains that “ the one large experiment in the provision 
of Federal support for education, the Morrill and supplementary acts, failed 
for nearly 40 years, and the failure was due to the absence of an educational 
policy. Only when the States really took up the objects, and only when a 
general social demand arose, was success possible.” 
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Statistical data showing the whole number of graduates in branches relat- 
ing to agricultui'e, mechanic arts, and science and classics in the land-grant 
colleges in 1872-73, the distribution of students in land-grant colleges in 
1894-1914 in agriculture and mechanic arts, the percentage of total distribu- 
tion of the expenditures of the land-grant colleges from 1903-1915, income of 
land-grant colleges according to sources from 1892-1915, and irederul aid tm)w 
available to the colleges under the various acts are included;, as well as tal>les 
presenting the development of the curriculum of three agricultural colleges 
(Pennsylvama, Michigan, and Illinois) at approximately 25-yea, r intervals. 

'‘The vagueness of aim during the first 30 years following the passing of 
the Morrill Act is well brought out by the uncoordinated mass of subject mat- 
ter, for which it would be diflicult to find justification in the philosophy of edu- 
cation or in the practical needs of the agricultural profession. The tendency 
since 1890 has been toward difCerentiation and specialization. Much has been 
eliminated that was not pertinent, a better conception has been formed of tlie 
cultural needs of the agricultural specialists, and finally, the practical and 
scientific needs of the farmer have been well coordinated. The modern agricul- 
tural college presents not merely an array of subject matter that was impos- 
sible before the development of the sciences on which agriculture depends, 
but a large number of specialized courses.” 

An introduction to the bulletin by H. S. Pritchett, president of the Carnegie 
Poundation, contains a serious arraignment of the policy and results of Federal 
aid to agricultural education. He declares that “it is not too much to say 
that for the first 50 years of their existence the colleges thus established did 
very little to advance the interests of agriculture or to minister to the needs 
of the young men and young women on the farm. It is only within the last few 
years that they have addressed themselves directly to this problem.” 

State-aided vocational education: A resume of ten years^ progress. [Sta- 
tistics of vocational education] {Ann, Rpt, Bd, Wd. [ilfuss,], 80 (7,97d-i6‘), pp, 
128-165, 261-$01)^—A 10-years’ r^sum^ of vocational education in Massachu- 
setts includes the conclusions of the Douglas Commission on Industrial and 
Technical Education in 1906 and comments thereon in 1916. Public vocational 
education of secondary-school grade in Massachusetts may be claimed to be the 
result of the report of this commission. It considered the problem of vocational 
education from the side of the industries and the adult workman and from the 
side of the children who were to enter the Industries of the State. 

The article also reports on the present status of State-aided vocational educa- 
tion and home economics training in Massachusetts. The agricultural education 
is being given by 3 county vocational agricultural schools, a separate agricul- 
tural day school, at Northampton, doing the same type of work and receiving 
State aid under special acts of the legislature, and 15 agricultural departments in 
connection with high schools and academies. In Norfolk County the board of 
education Is maintaining a central agricultural school of moderate size (estfib- 
lished in 1915-16), and supporting it at the most distant points in the county 
by branches consisting of 1-teacher agricultural departments in high schools. 
In 1915-16 the total enrollment in the separate schools was 274, including 39 
nonresidents, and in the departments, 223 students including 74 nonresidents 

By the provisions of an act of the 1916 legislature, 36 cities were authorized 
to maintain schools of agriculture and horticulture for families and individuals, 
the instruction being subject to the approval of the State Board of Education! 
The board believes that vegetable and fruit growing, poultry keeping, and 
possibly the production of milk and honey may be taught families not by' book 
or lec'ture method, but by personal instruction and supervision. 
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The total earnings of vocational agricultural students in the agricultural 
schools and clei)artment.s from farm and other work during the periods cov- 
ered by their school atteudanee and their farming projects have increased 
from $11400 in 1912 by a total of 70 pupils, in 3 schools and 10 departments, to 
$84,173 l)y ii total ot 497 pupils in 3 schools and 13 departments in 1916. The 
total, outlay for State-aided vocational education was $1,632,379; net mainte- 
nance, $2,350,088; and relnibursoment, $1,315,946. This includes for agricul- 
tural schools an outlay of $266,708, net maintenance $198,082, and reimburse- 
ment $105,517 ; and for agricultural departments an outlay of $7,933, net main- 
tenance $50,450, and reimbursement $89,176. The cost of outlay has been borne 
entirely by municipalities and counties and the cost of maintenance by muniei- 
palities, counties, and the State, 

Nine all-day schools of home economics have been established with a total 
enrollment of 669 pupils, and embracing work in marketing, preparing and serv- 
ing meals, buying, making, repairing, and caring for clothes, the furnishing 
and care of the home, the nurture and care of children, home nursing, applica- 
tion of art and literature in the development of the home, and noiivocational 
subjects for training in citizenship and general culture. The vocational pro- 
grams of these schools have been required to occupy SO per cent of the pupiFs 
time, and the general improvement portion of the program the remaining 20 
per cent. In a number of these schools substantial progress has been made in 
partly supervised and carefully organized home project work. Instruction in 
household arts in evening schools is also given. The total outlay for day 
household arts classes was $182,542, net maintenance $209,589, and reimburse- 
ment $119,509; for evening household and practical art schools, total outlay 
$6,679, net maintenance, $138,776, and reimbursement $71,476. 

State-aided vocational agricultural education in 1916 (Bui. Bd. Mass,^ 
ATo. 5 {1917), pp. 17). — This is a reprint of that portion of the preceding ab- 
stract relating to agricultural education. 

A suggested course of study for county training schools for negroes in 
the South (Trustees John F. Slater Fund Occas. Papers, No. 18 (1917), pp. 73^ 
figs. 56 ). — This publication embodies the report of a committee appointed at a 
meeting of State agents of rural schools for negroes held in Nashville, Tenn.» 
in March, 1917, It contains outlines of industrial courses in (1) handwork, 
manual training, and shopwork, (2) home making, (3) drawing, and (4) na- 
ture study, gardening, and agriculture, as well as science courses in health, 
geography, and general science, and a description of the subjects given. The 
woi'k is organized on the five-two-three plan, i. e., five years of primary work, 
two of elementary work, and three of secondary work. 

The purpose of the primary work is to give a working knowledge of the 
**3 E’s,” manual dexterity, specially in handling and utilizing native mate- 
rials, and an elementary knowledge of the common industries of the home 
and farm. Gardening is taught both to boys and girls for its educational 
value as an introduction to practical science and for its economic value in the 
home. Home garden and pig projects are recommended. The girls receive one 
year’s instruction in sewing in the fourth year and one in cooking in the fifth 
year. 

The object of the elementary course is to give a broader knowledge of the 
common-school studies, together with two years of practical training in indus- 
trial work for boys and girls. The agricultural work includes text‘-book work 
and field practice in the growing of some staple farm crops, while the course^ 
for girls inducles sewing, cooking (including canning and preserving), and the 
care of the home. Corn and poxilti’y home projects are recommended for boys 
and girls respectively. 
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In tlie last three years, or secondary course, the work is differentiated as a 
home-makers’ course for girls, a farm-makers’ course for hoys, and the rural 
teacher-training course. The agricultural work is a continuation of that be- 
gun in the elementay course and includes a simple study of soils and fertilizers, 
the principle of crop rotation, the study of farm animals, feeds and the prin- 
ciples of feeding, common fruit trees, insect pests, and plant diseases. Instruc- 
tion is also given in elementary farm blacksmithing, carpentry, brick laying, 
and concrete work. The girls’ work consists of dressmaking, first aid, elemen- 
tary nursing, the care of infants, preparation of family meals, and house 
planning and decoration. The work in teacher training consists of the princi- 
ples of teaching and school and class management, with special reference to 
rural conditions and practice teaching- 

The schools have increased from 8 in 1914 to IT in 1915, 27 in 1916, and 42 
in 1917. While the schools work under the immediate direction of the county 
school boards and superintendents, the State boards of education keep in close 
touch with them through the State agents of rural schools for negroes who 
serve the schools as advisors and supervisors. To aid in the establishment of 
these schools the trustees of the John F. Slater fund liave voted an appropria- 
tion of $500 to each for maintenance. The school property must belong to the 
State, county, or district, and the school be a part of the public school system. 
There must be an appropriation for maintenance of not less than $750 from 
public funds raised by State, county, or district taxation, and the teaching must 
extend through the eighth year, with the intention of adding at least two years 
as soon as it shall be possible to make such extension. Nearly all of these 
schools have also been assisted in the past three years with appropriations from 
the General Education Board for equipment, particularly for industrial training. 

Swine-Judging suggestions for pig-club members, J. D. McVean and F. G. 
Ashbsook {U. )8. Dept. A^rr., Oj^e Sec. Circ. 8$ (1917), pp. IS, figs. 4 )* — ^This 
circular, intended mainly for the beginner, contains a brief study of the lard 
and bacon types of swine and the market and breeding classes of hogs, an ex- 
planation of the principal points of the score card and its use, and suggestions 
for conducting judging contests. 

MISCELLANEOUS. 

Twenty-third Annual Beport of Montana Station, 1916 (Montana Sta. 
Ept. 1916, pp. 151-19S). — ^This contains the organization list, a financial state- 
ment for the fiscal year ended June 30, 1916, and a report of the director on the 
work and publications of the station. The experimental work reported is for 
the most part abstracted elsewhere in this issue. 

Twenty-ninth Annual Beport of Bhode Island Station, 1916 {Bill. R, L 
State Vol., 12 (1917), No. 4^ PP- 17-24, S2, SS). — These pages Include a report 
of the director and a financial statement for the fiscal year ended December 31, 
1916, The experimental work recorded is for the most part abstracted else- 
where in this issue. 

Twenty-sixth, Twenty-seventh, and Twenty-eighth Annual Seports of 
Tennessee Station, 1913, 1914, 1916 (Tennessee Sta. Rpt 191S, pp. 1S9~'164, 
figs. 9; lB14i pp. 265-287, figs. 6; 1915, pp. 111-1S3, figs. 9). — -These reports con- 
tain the organization lists, reports of the director and the various departments, 
the experimental features of which are for the most part abstracted elsewhere 
in this issue, and financial statements for the fiscal years ended June 30, 1913, 
1914, and 1916. 

Monthly Bulletin of the Ohio Experiment Station (Mo. Bui. OMo Sta., 2 
{1917), Wo. It, pp. 545-585, figs. 15). — This contains several articles ab^itracted 
, ^sewhere in this- issue and notes. 
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Delaware College. — Howard T. Euhl, State leader of boys** and girls* clubs, 
resigned January 1 to become professor of agricultural education under tbe 
Federal Yocational Education Aid Act and was succeeded by Theodore T. 
Martin. 

Idaho Dniversity and Station. — Breeders' Gazette announces that Dean B, J. 
Iddings has been appointed head of all agricultural activities at the institution, 
including the station and extension work. 

Purdue University. — A four-weeks* course in dairying has been ottered to 
women to prepare them to fill positions in factories manufacturing dairy prod- 
ucts. This course included the testing of milk and dairy products, the making 
of soft cheese and ice cream, dairy bacteriology, general dairying, and lectures 
on food production. 

Maryland College and Station. — The resignations are announced of D. G. 
Sullins as associate animal husbandman to accept a position on the extension 
staff of the Connecticut College, S. E. Isacson, D. Y. S., as animal pathologist 
in charge of the hog cholera serum laboratory to engage in commercial work, 
G. H. Cale as apiculturist to accept a position with the U. S. Department of 
Agriculture, C. B. Leathers as assistant botanist to become county agent of 
Dorchester County, J. M. Arthur as assistant plant patliologist to go into the 
Army, and O. C. Bruce as professor of soils to accept a commercial position as 
tractor demonstrator. L. W. Erdman has been appointed assistant in the soil 
laboratory, and Whitney J. Atcheson, assistant agronomist. 

Miuuesota University and Station. — ^The new beef cattle barn, to replace the 
structure burned last summer, is practically completed. It is 60 by 120 feet 
with a wing S6 by 120 feet. The portion to be used as a stable is built of hol- 
low tiles with reinforced concrete. Above this, wood with stucco finish is used 
for the portion intended for storing feed and hay. Two hollow tile silos ad- 
join the stable, and the wing contains a laboratory for class work and demon- 
stration. The total cost is about $25,000. 

Arrangements were made whereby students wishing to leave college prior 
to the close of the second semester could take double work in certain subjects 
up to April 15 and receive credit therefor. About 50 students registered for 
the special work thus provided. 

The name of the division of economic zoology has been changed to that of 
entomology and economic zoology. Dr. William A. Eiley, professor of insect 
morphology and parasitology at Oomell University, has been appointed pro- 
fessor of entomology and parasitology and chief of the division beginning Feb- 
ruary 1. A. G. Bugles, associate professor of entomology and associate ento- 
mologist, has been made associate professor of entomology and station ento- 
mologist. 

Three new courses in agricultural education are announced, beginning with 
the second semester. These deal respectively with agricultural statistics and 
graphic representation, the history of agriculture, and the visual presentation 
of material, W. H. Bender, associate professor of agricultural education, has 
resigned to become State director of vocational agricultural education in Iowa 
and secretary of the board of vocational education, Percy B, Barker, head of 
the department of agronomy at the University of Arkansas, B. M. Gi!e, and 

399 



400 


EXPEEIMENT STAXIOlir EECOKD. 


CVoL SS 


Albert M. Field have been appointed assistant professors of agricultural edu- 
cation, and John V. Ankeney, instructor in that subject. 

Other appointments Include I. D. Charlton, extension professor of agricul- 
tural engineering at the Washington College, as assistant professor of ftirm 
mechanics beginning January 15; William A, Billings as assistant pathologist 
of the station, beginning February 1; Gibson G. McKnight as laboratory as- 
sistant in plant pathology ; and Lionel H. Laurence as mechanic and laboratory 
assistant in agronomy and farm management. 

Montana College and Station. — 0. N. Arnett, head of the animal husbandry 
department, has been granted leave of absence for service in France with the 
American National Red Cross. It is understood that his work will have to do 
with the rehabilitation of tlie live-stock induscry in France in the vicinity of 
the base hospitals. It is hoped to establish a farm near each hospital to be 
operated to some extent by partly crippled and convalescent soldiers. 

Kevada University and Station. — Dr. Edward Records, assistant bacteriologist, 
has been appointed director of the State veterinary control service and chief 
of the department of veterinary science in the station, effective March 15. Dr. 
Lewis H. Wright, assistant professor of veterinary medicine at the Texas 
College, has been appointed assistant veterinarian in the station, effective 
April 15. 

Dr. O, A. Jacobson, professor *of agricultural chemistry and chemist, has 
resigned, effective June 30. N. F. Peterson, instructor in botany In the South 
Dakota College, has been appointed assistant in range management, and George 
Hardman, assistant agi-onomist, both appointments being effective April 1. 

Mew York State Station. — ^Everett P. Beed, assistant agronomist, has resigned 
to accept an appointment as farm bureau agent in Ohio, George H. Howe, 
assistant horticulturist, has enlisted in the Modieal Corps. 

Ehode Island Station. — W. C. Irons, assistant in field exi>eriments, and H. A. 
Johns, assistant in chemistry, have resigned to enter military service. F. K. 
Crandall has been appointed asssistant in field experiments beginning March 1. 

L. P. Howard, assistant in chemistry, died February 24, at the age of 25 
years. He was a 1914 graduate of the Massachusetts College and had been in 
the employ of the station since gradnation. 

South Dakota College and Station. — James H. Shepard, professor of chemistry 
and station chemist since 1888, died February 21 in Florida at the age of 68 
years. Prof* Shepard was a graduate of the University of Michigan in 
1875, and for many years was engaged in high-school teaching and as superin- 
tendent of schools. He served as vice president of the college from 1890 to 1900 
and w^as director of the station from 3895 to 1901. His textbook entitled 
Moments of Chemistry, appearing in 1885, has been extensively used, and he 
was also the author of a considerable number of bulletins dealing with the 
chemistry of forage plants, sugar beets, macaroni wheat, etc. He was a prom- 
inent witness for the Government in the bleached-flour cases, and well known 
as an expert on the chemistry of wheat and its products. 

WasMngton College and Station.— A Quarter section of land at Waterville has 
been leased for 20 years for carrying on forage and cereal investigations. R. 
Page Bledsoe, instructor in farm crops at the Kansas College, has been ap- 
pointed specialist in forage crops in charge of this tract. 

Dr. C. A. Magoon, associate professor of botany and bacteriology, resigned 
Eebraary 15 to accept a position with the Horticultural and Pomological In- 
vestigations of the U. S. Department of Agriculture. William Hislop resigned 
as animal husbandman, March 1, to engage in commercial work. 
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In the midst of the storm and stress of war active attention is ah 
ready being given in Europe to the subject of reconstruction after its 
close. It is natural that agriculture should figure prominentl}?’ in 
these plans, for the events of the past three years have given it a new 
place in the life of nations and have brought a new realization of its 
relationship to national welfare and security. The necessity for a 
definite national policy which will stimulate and promote that in- 
dustry has been impressed upon the public mind in those countries 
as never before. 

Furthermore, the unusual steps which have been taken toward pro- 
duction as a w^ar measure have prepared the way for future changes 
of a radical character. The precedents of hundreds of years have 
been swept aside almost over night. There has been a remarkable and 
convincing demonstration of the effects of past neglect, and the idea 
of the interest of the whole people in the use made of the land as a 
national asset has developed out of stern experience and found speedy 
recognition. 

British statesmen have declared that no government would again 
neglect agriculture as it had been neglected in the past; and the 
change of attitude has been well put by the secretary of the Board of 
Agriculture for Scotland, who said: “In short, a new outlook has 
been compelled by the war. The essential value of agriculture and 
forestry to the country is at last realized. The national danger in- 
volved in their neglect is at last appreciated; their complementary 
character is At last understood.’’ 

In a book entitled Agriculture after the War, published about a 
year ago, Mr. A. D. Hall, former director of the Eothamsted Station, 
frankly expressed the need for the adoption by the State of a con- 
sidered agricultural policy for the better utilization of the land. His 
text was the need for an increased production of food at home, and 
the greater employment of men upon the land as essential to the 
security of the nation as a whole. This need was made independent 
of the particular interests of either landowners or farmers, and em- 
bodied the rather novel conception that a man owes responsibility to 
the community for the way he conducts his business in farming. 
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More recently another book has appeared, entitled British Agri* 
culture— the Ifation’s Opportunity, which is based on the minority 
report of a coiiiiiiittee appointed by the British Board of Agriculture, 
on the employment on the land of discharged soldiers and sailors. 
The book contains an introduction by Mr. A. I). Hall, who explains 
that it is the first efort appearing under public authority to set out a 
program for the reconstruction of rural life. It represents a consid- 
erable revolution in public opinion with regard to the position of 
agriculture in the United Kingdom, obscurely progressing for many 
years but suddenly strengthened and crystallized by the war, until 
there are few people who now have not been taught by events that 
agriculture must be revivified in the national interest.” The uncer- 
tainty of disturbed economic and industrial conditions after the war 
directs attention, as he says, to the land as the great undeveloped asset 
of the nation, the prime source of wealth and the first link in the 
whole chain of industries. 

Granting the case for the reconstruction of agriculture, the ele- 
ments of the process are described as threefold— the establishment of 
such a level of prices as will render intensive farming possible, the 
improvement of the position of the laborer, as regards wages, hous- 
ing, and the amenities of life, and, lastly, the recognition that owner- 
ship of land carries with it a duty to the community. 

The British Government has had for some time in operation a 
Ministry of Eeconstruction, with a large number of commissions and 
committees — some eighty-seven in all — to deal with questions which 
will arise at the close of the wmr. Under the section of agriculture 
and forestiy, four committees are included, namely, on agricultural 
policy, forestry, land settlement, and horse breeding. There are also 
committees on cold-storage research and on food research, to deal 
respectively with the problems of the preservation of food, and with 
the cooking of vegetables and meat, and bread making. For the 
cotton industry, there are committees on cotton growing within the 
Empire, Indian cotton, and research and education for the cotton 
industry, with a view to the organization of a research association. 
These committees have been in active operation for some little time, 
and a number of them have already made preliminary or partial 
reports. 

A committee of special interest is that on agricultural policy, ap- 
pointed by the Prime Minister in August, 1916, and headed by the 
then president of the Board of Agriculture. The committee includes, 
among others, such well-known men as Mr. A. D. Hall, Mr. E. E, 
Prothero, the present president of the Board of Agriculture, and Sir 
Horace Plunkett. It was charged with considering and reporting 
upon the methods of effecting needed increase in home-grown 



1918J 


EDITORIAL. 


403 


food supplies, having regard to the need for such increase in the 
interest of national security. It has rendered a partial report ■which 
illustrates how deeply Great Britain has been stirred in this matter 
and how decidedly the events of the war have altered the attitude 
toward the agricultural industry. 

In spite of the depleted condition of agriculture at the outset of 
the war and the continued dependence of the country on imported 
food, the conviction is expressed that a large proportion of the im- 
ported food of Great Britain which is capable of being grown there 
could be produced in the islands, if a complete policy for the State 
■were adopted and consistently carried out. The report declares that 
“ the State must adopt such a polic}- and formulate it publicly as a 
future basis of British agriculture, and explain to the Nation that it 
is founded on the highest considerations of the common weal.” 

The war has shown, as the report states, that methods and results 
of land management and of farming are matters involving the safety 
of the State, and are not merely the concern of individual interests. 

The agricultural land of the country must gradually be made to 
yield its maximum production,” and this implies a large change from 
permanent grass to arable cultivation. While man}?' factors are rec- 
ognized as being involved in a scheme of agricultural policy, a basis 
of security and stability of the conditions under which agriculture is 
to be carried on in the future is placed at the foundation of the whole 
structure. 

“The conditions of agriculture must be made so stable that out of 
its profits the agricultural laborers can be assured a fair wage, the 
cultivator of the soil a fair return for his capital, energy, and brains, 
and the landowner a fair return for the capital invested in the 
land.” To accomplish this end, it is recommended that the State 
should fix mimimum wages for the ordinary agricultural labor, deter- 
mined by wage boards, and guarantee to the farmer a minimum price 
for wheat and oats. Furthermore, if it should be found advisable 
to adopt a tariff on manufactured goods, it is urged that one should 
be imposed on imported foodstuffs, such as dairy produce, meat, and 
“corn,” and special consideration shown to products of the more 
intensive forms of agriculture involving large invested capital and 
unusual expense for labor and cultivation, UnlevSS the farmer is 
assured against a recurrence of the prices of 1894-95, it is anticipated 
that the process of seeding down arable land to grass will recom- 
mence immediately after the war, notwithstanding high prices. 

As to the method of securing efficient production, the report recom- 
mends a general survey of the conditions of agriculture throughout 
the United Kingdom, conducted by the boards and departments 
of agriculture, with provision for eventually bringing about the 
proper use of land which is found not to be utilized to its full extent 
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for the production of foodstuffs or timber. This provision might 
even involve the temporary taking over of an estate or parts of it 
where necessary, to be managed by the Board of Agriculture until 
the desired improvement had been accomplished. “ It must be 
clearly understood,” the report .states, that henceforth bad farming 
is a danger to the State, and that the waste of good land on game 
or games is inconsistent with patriotism, . . . Estates must be 
managed with a single eye to maximum production,” and capital 
must be attracted to the industrial equipment and improvement of 
the land and to the operations of intensive farming. 

It is interesting to note as one of the fundamental requirements in 
carrying out such a scheme for enlarged production that it is con- 
sidered essential that the country ‘^be permeated with a complete 
system of agricultural education.” In addition to providing se- 
curity against loss, it is realized that farmers must have placed at 
their disposal the best available scientific and practical advice. 

Indeed, it will be impossible to carry out the scheme (except with 
serious loss and wastage) unless it is accompanied by an important 
development of the facilities at present available in the United 
Kingdom for agricultural education, technical advice, and research.” 
This, it is explained, would also include demonstrations of improved 
methods and their financial soundness. 

These latter subjects, although mentioned, are considered of such 
importance that their consideration is deferred to a subsequent part 
of the report. The discussion of them will be awaited with much 
interest. Many articles in the British press and reports on other 
branches of reconstruction give evidence of increased appreciation 
of science and technical education, which it is expected will find ex- 
pr^ion in the plans now being formulated. For it is now too 
manif^t to require argument that agricultural progress and sound 
agricultural teaching and practice must rest on agricultural inquiry 
and its application. 

A minority report, while taking exception to some of the proposals 
advanced by the majority, lays special stress on agricultural educa- 
tion and demonstration. Efficiency is the keynote of the situation, 
the writer says; “give the farmer information, acquaint him with 
the reason of things, and you will give him the most wholesome 
kind of State aid.” He advocates placing technical instruction and 
agricultural education under the jurisdiction of the departments of 
agriculture; “a million pounds, or a much larger sum if nece^ary, 
annually spent in this way would repay the expenditure tenfold.” 
tnstruction is advocated which is brought down to the farmer and 
enliste Ms interest. ''Demonstrate to him on his own land, even 
keep his books for him for a time if necessary, but -leave him with 
no excuse for ignorance.” 
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Expressions like this have a familiar sound in this country, for 
they reflect the spirit and the conviction upon which our system of 
State and Federal aid has been built up. 

In spite of the terrible ordeal through which France is passing, 
reconstruction work is already under way and plans are actively 
being made for future activity at the close of the war. These plans 
as related to agriculture look toward the amelioration of the condi- 
tion of the farmers, the regeneration of agricultural communities, 
and a more highly intelligent use of the land as a result of enlarged 
means for acquiring and spreading agricultural knowledge. These 
movements speak eloquently of the enterprise, the foresight, and the 
undaunted courage of the French people. 

The work of reconstructing the devastated parts of France has 
been proceeding actively for over a year under the leadership of the 
head of the Office of Agricultural Reconstruction. The industry 
has been aided by provision for the purchase and resale or allotment 
of seed, fertilizers, nursery stock, cattle, etc., by the introduction of 
farm motors for plowing and cultivating, and in many other ef- 
fective ways. Through the French Ministry of Agriculture and the 
agricultural cooperative societies, unusual credit facilities have been 
provided farmers for rebuilding, restocking, and restoring their farms 
to productive condition. Much interest attaches to the published 
articles in the press and scientific journals from leaders in agricul- 
tural thought in that country, in relation to the measures for reha- 
bilitating agriculture after the war. Among the plans to that end, 
increased facilities for agricultural research have figured promi- 
nently. 

Reference was made in a previous issue to the report of a commis- 
sion of the French Academy of Science, which laid stress on the 
necessity for reorganizing the whole system of research, instruc- 
tion, and assistance in agriculture in that country. Since then other 
papers dealing with the subject have appeared under different 
auspices, showing how widespread is interest in the subject, and 
testifying to the confidence which is felt in the effectiveness of re- 
search as a means of advancement. Reference may be made to two 
of these papers by men whose names are familiar to us in this 
country. 

In a communication to the Academy of Agriculture of France, 
Prof. E%iund Gain, director of the Institute of Agriculture at the 
University of Nancy, discusses the means for increasing agricultural 
production and outlines a plan for the reorganization of a series of 
agricultural stations in the various districts on a somewhat novel 
plan. He regards the reestablishment of the agricultural industries 
on a firm, basis after the war as the only way in which the country 
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can recover itself. The average production of such staple crops as 
wheat, oats, and potatoes, is shown to be much less than that in 
neighboring countries, the remedy for which lies in selection of suit- 
able varieties and their improvement, the efficient use of fertilizers, 
and cultivation. To accomplish these requires a sufficient fund of 
reliable knowledge on the part of the farmer, proper equipment in 
tools and machinery, and adequate capital, and it is along these 
three lines that it is proposed to develop stations to aid the farmers. 

The proposed organization divides the work of the stations into 
two main divisions, namel}^, the scientific division for conducting 
experiments and researches in the whole range of agricultural 
science, and the exercise of control over fertilizers, feeds, etc.; and 
the division of rural economy, to include a bureau of information, 
rural instruction, marketing, agricultxiral labor, the cooperative pur- 
chase of machinery, maintenance of demonstration farms, and a 
section for farm credit. The latter would be provided with funds 
through the aid of large landed proprietors of the district, which 
would be loaned to the farmers in small amounts on the security of 
their growing crops. 

Ten stations organized on the above basis are proposed, each with 
a government grant of $30,000, to be supplemented by funds sub- 
scribed or loaned by local capitalists and landowners. The plan is 
comi3rehensive, and except for the loan feature is not very different 
from a union of our own station and extension departments. 

At a conference presided over by the French Minister of Agricul- 
ture, M. Georges Wery, vice director of the National Institute of 
Agronomy at Paris, presented an able paper on agricultural research 
institutions in France and other countries, with plans for the reor- 
ganization of the French stations. He justly pays a high tribute to 
the product of agricultural research in France in the past, but ex- 
plains that of late the experiment stations have become absorbed to 
increasing degree in analytical and control work, to a point which is 
seriously affecting their activity as research institutions. 

The present system for the support of the stations favors the 
growth of analytical work, the officers receiving a portion of the fees 
as supplements to their salaries, and the department in which the 
station is located profiting by this source of revenue. The growth of 
this line of activity has, as M. Wery states, diverted the stations from 
their original purpose of agricultural research, for the number of 
workers being small the time left for investigation is greatly reduced. 
He argues for a separation of the control and regulatory functions 
of the stations from their research, and a larger and more adequate 
budget, pointing to the experience of other countries in this respect 
and to the generous support of experiment stations in the United 
States and Germany particularly. 
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Another weakness cited in the present organization of the French 
stations is their local character, the tendency being to work on qnes- 
tioh^^of quite local interest rather than on broad agricultural prob- 
lems, and their lack of organization into a coherent system. Certain 
of the stations have originated with the Ministry of Agriculture, 
others have sprung from the Ministry of Public Instruction, and still 
others from the various departments of the country. Moreover, the 
stations taken as a whole are restricted in the scope of their activi- 
ties, leaving several important branches of agriculture dependent for 
progress upon the research of other countries. We still cling to the 
original conception which gave rise to the first laboratories, i. e., the 
study of soils and fertilizers. We do not seem to have followed the 
evolution of scientific agriculture. We seem to neglect the more dif- 
ficult problems of biology which offer such large promise.’’ 

The system of experiment stations for which M. Wery argues is a 
well-knit system, drawn together by organization and mutual inter- 
est, supported jointly by the State and the locality, connected mainly 
with the agricultural schools and institutes, and developed along the 
lines of the principal needs for investigation in the districts in which 
they are located. They would include specialists in the important 
branches of agriculture, with the control work organized so as not to 
conflict with the investigation. He believes such a system would be 
preferable to the large number of laboratories inadequately manned 
and supported. 

The role which the State should play in respect to these agricul- 
tural research institutions is strongly emphasized, for they are de- 
clared to exercise a fundamental relation to the development of a 
principal source of national wealth and security upon which in time 
of war the very life of the nation may depend. 

The contention that the stations should be connected with institu- 
tions of learning is thoroughly sound. This not only places them in 
the proper atmosphere, develops the spirit of research, and encour- 
ages the coordination of the groups of specialists, bilt, as M. Wery 
points out, it establishes the proper relationship between research and 
the higher grades of instruction, directs young men to the field of 
agricultural investigation and encourages them to prepare for it, 
and it extends the range of usefulness and influence of the schools 
themselves, giving them standing in the scientific world as well as 
in the industry. 

The advantage of this association of the stations with colleges or 
schools has been illustrated wherever followed, but nowhere more 
forcefully or convincingly than in this country. Here the benefits 
have been so manifest with increasing time as to remove any doubt of 
the wisdom which led to the provision, at a period when thei^e was 
much precedent and argument for separate stations. While the real 
40984 °— 18- — ^2 
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advantages came somewhat slowly, they long ago fully justified the 
restriction carried in the original measure. 

Both of these papers, and others which have gone before, pay high 
tribute to the American stations. Not only is the example cited of 
their liberal support, but many approved features of their organiza- 
tion and profitable results of their activity are pointed out. M. Gain 
pronounces the funds assigned to them among the most productive 
of Government expenditures. M. Wery commends them in terms 
which are highly complimentary, both for the efficiency of their or- 
ganization and their comprehensive scope, including, as he says, 
nearly five hundred distinct laboratories, each working in a particular 
line but all converging to the same end, the progress of agriculture 
in its various branches. He contrasts their large revenues with those 
of the stations and laboratories in his country, citing this as an ex- 
ample of wise and profitable use of governmental funds. 

Gratifying as this is, the large financial support which is always 
cited to the advantage of the American stations carries with it large 
expectations as to the returns to be made for these ample means 
and opportunities. These world expectations can not be met unless 
the personnel is maintained upon a high plane of efficiency and the 
funds are carefully conserved for investigation and experiment. 
Even then the broad extent of country to be covered, the great diver- 
sity of questions, some of them quite elementary as a result of the set- 
tlement of new country, and the necessarily expensive character of in- 
vestigation in certain lines, are likely to be unappreciated. 

While therefore European countries are planning for reconstruc- 
tion to include the development of their agricultural research insti- 
tutions, the American experiment stations may well consider how 
their work and organization may be made more productive and effec- 
tive in meeting after-war conditions, in full accord with the abun- 
dance of their opportunity. 
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Tlie relation of some of the rarer elements in soils and plants, W. O. Rob- 
inson, L. A. Steinkoenig, ami O. F. Mitxer {JJ, S. Dept. Ag7\ Bui. 600 (1917), 
pp. 25, figs. S ). — An earlier publication (E. S. R., 31, p. 719) included a cliemi- 
eal analysis of certain important American soil types for the presence of the 
rarer elements. The purpose of the present bulletin was to determine the con- 
tent of the rarer elements present in plants grown in soil of known composi- 
tion and to establish the relationship between soil and plant composition. 
References to previous work along the same line are included. 

So far as possible, the plants selected had grown on soils previously analyzed 
and differing widely in composition. Legumes, vegetables, grasses, trees, and 
shrubs were included in the investigations. The methods of analysis are given 
in detail and the results tabulated. In order to keep the temperature fairly 
uniform during the asliing an electric furnace with a temperature regulator was 
designed. The essential part of the automatic control was a couple consisting 
of a quartz tube closed at one end, inside of which Avas placed a nickel rod. 
Diagrams and a description of the furnace and regulating devices are given. 

Of the rarer elements, lithium was found in all the plants examined, rubi- 
dium in the majority of cases, caesium in the ash of timothy, raspberry, and 
beets grown in localities where the soil is known to contain caesium beryls. 
Chromium was found occasionally but in small amounts, vanadium in only a 
few cases, and molybdenum not at all. Barium was present . in all plants 
and strontium in all except bean seeds. Titanium was found In very small 
amounts in all plants, and aluminum In all but two, pine needles being very 
high in this element. 

It was found that manganese in plants varied in amount more than most of 
the other elements and that a large amount of rare alkalis Avas generally ac- 
companied by an abnormal amount of manganese. There AA'ere wide variations 
in the composition of the same kind of plant, but it is the opinion of the 
authors that “ the most profound influence the composition of the soil has on 
the plant is not on the composition of the plant hut on the occurrence of that 
plant on the soil.” 

With the possible exception of sulphur, chlorin, and manganese, there was 
no indication that the elements determined, except those commonly used, need 
be considered in fertilizers. 

The influence of carbon naonoxid on the velocity of catalytic hydrogena- 
tion, E. B. Maxtei) (Trans. Faraday Soc., 15 (1917), No. 1-2, pp. S6-4^, figs. 4; 
Gliem. News, 117 (1918), No. S0S8, pp. 73-75, figs. 4 ). — This article reports the 
results of investigations on the effect of carbon monoxid on the velocity of 
catalytic hydrogenation. The subject is of importance on account of the pres- 
ence of a small amount of carbon monoxid in hydrogen prepared commercially 
from Avater gas.* Carefully neutralized olive oil was hydrogenated with mix- 
tures of the purest electrolytic hydrogen and varying amounts of carbon 
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monoxid in the presence of finely diyified nickel. The apparatus used has been 
found by the author to be very useful for the quantitative study of catalytic 
hydrogenation, and is described in detail. 

It was found that carbon monoxid exerted a very marked poisonous effect 
other than the purely obstructive or diluting action of any foreign gas. The 
first traces of carbon monoxid had relatively the greatest retarding influence 
on the velocity of hydrogenation. 

The fats and fatty acids of the grain sorghums, C. K. Fbancis and W. G. 
Feiebemann (Oklahoma Sta. Bui. 117 (1917), pp. 3-14, fW- i).— Continuing the 
study of grain sorghums previously noted (E. S. K., 35, p. 108), this bulletin 
records a detailed chemical analysis of the fats and fatty acids of the sorghums, 
Kafir corn, feterita, and milo maize. The experimental methods, where differ- 
ing from those of the Association of Oificial Agricultural Chemists, are given in 
detail. 

As large quantities of the crude fat were necessary for investigation, special 
apparatus was designed to permit a large amount of the raw material to be 
treated at one time. Four kg. of finely ground grain was put in an 8-liter 
aspirator bottle and covered wnth 1,G00 cc. of ether. The bottle was shaken at 
intervals for 24 hours, then inverted, and the ether removed by percolation. 
The process was repeated seven or eight times until the extract was colorless. 
The percentage of fat obtained agreed closely with that obtained by the official 
(indirect) method. 

The fat extracted from milo maize is a liquid at ordinary temperatures, con- 
taining a small amount of solid fat ; that of Kafir corn and feterita a greenish 
vaseline-like substance. The physical and chemical constants of the fat from the 
three varieties showed a marked similarity. 

The analysis showed six fatty acids to be present in similar proportions in the 
three sorghums. The volatile acids varied from 0.59 to 0.85 per cent of the 
fats. Formic and butyric acids were found in all three and some of the liigfier 
volatile acids in Kafir corn fat. From 7 to 10 per cent of the fat consisted of a 
mixture of palmitic and stearic acids, with traces of higher saturated acids in 
Kafir corn and milo maize fat. Stearic acid predominated in Kafir corn and 
feterita fat, and palmitic in milo maize fat From 80 to 86 per cent of the 
fat consisted of the unsaturated acids, oleic and linoleic. 

The analysis offers additional evidence of the close relationship of the plants 
under investigation. 

The seeds of the Echinocystis oregana, M. R. Daughteks (Jour. Imlm. and 
Bn^. Chem,, 10 (1918), No. 2, pp. 123, 127 ). — ^This article reports the results 
of studies to determihe the iK)ssible industrial value of the seeds of B. oregana^ 
or wild cucumber, whlcli grows very abundantly along the Pacific slope from 
British Columbia to California. Tables are given of the percentage composition 
of the seeds and the constants of the oil obtained by extraction with petroleum 
ether and by expression in the cold from the ground whole seed. 

The constants of the oil indicated that it belongs to the cottonseed group. 
The taste is similar to olive oil. When subjected to hydrogenation, a bland 
yellowlsh-wMte fat was produced, with a melting point of 29 to 36° C., a solidi- 
fying temperature of 25°, and an iodin number of 76,6. Feeding experiments 
with mice showed both the original oil and the hydrogenated fat to be non- 
, poisonous. 

Analytical examination of acoms and horse chestnuts, J. h. Baker and 
H. F.K, Hulton (Ajialgst, 42 (1017), No. 500, pp. ^51-^55) .^Analyses of four 
samples of horse chestnuts and two of acorns, with particular reference to car- 
bohydrate content, are reported. 
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It was fount! that the chestnuts possess considerable diastatie activity. An 
examination of the diastase showed that it resembled that of an ungerminated 
cereal in its action. No evidence of a similar diastase in acorns could he ob- 
tained. 

The possible utilization of chestnuts and acorns as a source of alcohol was 
studied. The ground nnts were boiled with 2 per cent sulphuric acid under 
a reflux condenser for three hours, filtered, and the filtrate neutralized. The 
solution of sugar was then fermented for three or four days with brewer’s yeast. 
A yield of alcohol of 27 and 27.3 per cent for the dry peeled kernel and 11.6 
and 11.5 per cent for nnts as picked was obtained from two samples of chest- 
nuts. The corresponding yields for two samples of acorns were 26.1 and 27.5 
per cent for dry-peeled kernel and 12 and 12.7 per cent for nuts as picked. 
This is equivalent to a yield of from 32 to 36 gal. of absolute alcohol per ton of 
the nnts as picked. 

Division of chemistry, aniinal report, 1915-16, B. de G. Maechand {Union 
Bo, Africa Dept, Agr, RpL 1916, pp. 105-108 ). — ^This includes analyses of soils, 
manures and other fertilizers, feeding stuffs, and brine salts. 

A simple and efficient filtering tube, W. M. Thoenton, jb. {Jour, Indus, and 
Engin, Client., 10 {191S), No. 2, p. 182, fig. 1). — ^The author describes a simple 
device for filtering with the least possible volume of the liquid used for trans- 
ferring and washing the precipitate. Filtration may be very quickly per- 
formed, thus reducing the losses incurred in handling precipitates which in- 
crease in solubility on rise of temperature. 

The utilization of the adsorptive power of fuller’s earth for chemical sepa- 
rations, A, Seidell (Jour. Amer. Olmn. Boc., 40 {1918), No. 1, pp, 812-328, figs, 
2), — In view of the practical application of the utilization of fuller’s eai*th in 
the separation of alkaloids from plants and ‘‘vitamins” from mixtures in 
which they occur (E. S. K., 35, p. 472), the author has conducted a series 
of investigations on the adsorptive power of fuller’s earth from different sources 
and the effects on the adsorptive process of such factors as time, agitation, 
dilution, presence of other dissolved substances, etc. Methods of procedure and 
analytical data in the form of tables and charts are given. The materials used 
for adsorption were quinin bisulpliate and methylene bine, 

A comparison of the adsorptive capacities of 36 samples of fuller’s earths 
and other clays showed that English earth is superior to any of the domestic 
fuller’s earths except one, the exact source of which could not be learned. 
Bentonite, wdiich has a greater adsorptive power than the English fuller’s 
earths, can not be used to advantage on account of its**unusual capacity for 
retaining water. From the experimental data the author concludes that “the 
adsorptive power of fuller’s earth is exerted particularly toward certain com- 
pounds, characterized by distinct basicity, and that in the case of salts only the 
base unites with the fuller’s earth. No marked selectivity was found in the case 
of the two compounds forming the basis of the present experiments. The 
amount adsorbed in a given time is a function of ratio of earth to adsorbabie 
material and, except with insufficient earth for complete adsorption, is inde- 
pendent of dilution, acidity, or presence of nonadsorbable neutral material.’’ 

Treatment of corks used in Soxhlet and other extraction apparatus, T. 1. 
Waed {Analyst, 42 (1917), No, 499, pp. 326, 327), — method is described for 
treating corks to be used in Soxhlet and other extraction apparatus to overcome 
errors arising from tiie porosity of cork and the solubility of certain constit- 
uents of the cork In the extraction solvent. The corks are heated for two 
hours on a boiling water bath in a solution of gelatin (previously soaked In 
cold water for five or six hours and then melted) in one-quarter volume of 
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glycerol and two volumes of water. They are then removed, dried, and used in 
a Soxhlet apparatus for an hour. Thus treated they may be used to advantage 
with any solvent in the vapor of which water and glycerol are not readily 
soluble. They should be stored at ordinary temperature, m a warm tlry atmos- 
phere causes them to shrink and haialen, 

The preparation of 1/100-normal permanganate solutions, J. O. IIalvwbson 
and O. Besoeim {Jow\ hidus, and Bngin. Ohem.f 10 (1918), No. 2, pp. 119, 
^20 ). — New technique for the preparation of xv^y-iiormal solutions of potassium 
permanganate is described and a table given of the keeping qualities of dilute 
permanganates and of oxalic acid solutions used as standards. 

A proximate quantitative method for the determination of rubidium and 
cesium in plant ash, W. O, Robinson (Jour. Indus, and Fmgin. Ohem., 10 
(1918), No. 1, pp. 50, 51). — This method is based on the removal of a large part 
of the potassium chlorid by fractional precipitation with platinic chlorid and, 
further, by strong hydrochloric acid. The resulting solution is compared si)ec- 
troscopically with a standard solution. 

The method is as follows: Twenty or more gm. of the dry plant are ashed 
in a muffle below 525° 0. The ash is dissolved in hydrochloric acid, the excess 
evaporated, freshly slaked lime added, and the mixture boiled and filtered. 
The calcium is precipitated with ammonia and ammonium carbonate, the com- 
bined filtrates evaporated to dryness, and ammonium salts expelled. The 
alkali chlorlds are filtered off with hot water, a few drops of hydrochloric acid 
added, and then about 0.05 gm. of platinic chlorid. The solution is evaporated 
to pastiness, a small amount of hot water added to dissolve the unchanged 
ehlorids of potassium and sodium, and the ehlorplati nates of the rare metals 
are washed on to the asbestos pad in a small carbon filter with 80 per cent 
alcohol. The filter is then connected to a hydrogen generator and the platinic 
ehlorids reduced by heating with a Bunsen burner. The ehlorids are washed 
through the filter with hot water, the filtrate evaporated to pastiness, and the 
mass taken up by a fe'w drops of hydrochloric acid, filtered into tiny vials, and 
made up to volume. Standards are made with known amounts of caesium and 
rubidium ehlorids and an excess of potassium chlorid. The comparison Is 
made by introducing a coil of platinum wire of sufficient size to withdraw a 
large drop. The coil is carefully dried and the unknown solution matched with 
a standard by means of the brilliancy of the hue. 

Method for the determination of the amount of sugar in baked articles 
(Analyst, 4^ (1911), N^. 498, pp. 294, 2P5).— This is the official method proposed 
by the Oovernment Laboratory (England) for the determiiuition of the amount 
of sugar present in baked articles examined under the Cake and Pastry Order. 
The preparation of samples and the methods of analysis are given in detail. If 
necessary to use a clearing agent, basic lead acetate followed l)y sodium sul- 
phate, or alumina cream, or copper sulphate solution may be employed. Tlie 
sugar is inverted with hydrochloric acid and the reducing sugar determined 
either by gravimetric or volumetric process and calculated as cane sugar. It 
the article contains fruit, the fruit is removed and analyzed separately for its 
sugar content, 

A deduction of 3 per cent is made for sugars naturally present in flour or de- 
rived from flour in the course of baking, and an allowance of 2 per cent Is 
made to provide for variations in sampling, in methods of analysis, and in the 
amount of sugar in the different materials employed. 

Detection of alum in flour, L. MEimi Sper. Agr. Tial, 49 (1916), No. 

11, pp. 597-601). —A delicate method for detecting alum in flour is described. 
The principle involved is the formation of an insoluble color lake with cochineal 
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or alizarin. To 50 cc. water extract of the fionr, 2 cc. of an alcoholic solution 
of the dye is added, and the solution heated to boiling. If the flour is pure, a 
white or cream-colored coagulum is formed from the soluble protein. The 
presence of alum causes the formation of the color lake characteristic of the 
dye used. 

Tables are given showing the characteristic colors with cochineal and alizarin 
in the presence of different percentages of alum and also of zinc, copper, 
and lead. 

Research on the detection of added water in milk, H. Dueand and R. Stev- 
BNSON {Jour. Indus, and Engin. Ghem., 10 {1918), No. i, pp. 26-30, fig. 1). — This 
is a report of new methods for the detection of added water in milk proposed 
in an earlier article (E. S. K., 36, p. 807). The first two methods were ^sed 
on the theory that water would increase the solubility of organic salts in the 
serum of milk. In one case lead snbacetate was used and in the second silver 
nitrate. Both methods proved unreliable. The third method, the determina- 
tion by the electrical conductivity method of Ivohlrausch of the whole milk 
and of the serum after coagulation with electrolytes and nonelectrolytes, was 
tried out in an elaborate series of experiments but with no uniformity of results. 

One of the authors proposes to continue the research, making use of the 
osmotic pressure of milk in a cell constructed to measure the differential 
osmotic pressure between milk and a standard saline solution. 

The differentiation of coconut oil and palm-kernel oil in mixtures, O. D. • 
Blsdon {Analyst, Jf2 {1917), No. 498, pp. 29S~S00). — The author states that it is 
possible to distinguish between coconut and palm-kernel oils in mixtures of 
various fats, such as margarin, by obtaining both the Polenske and Shrewsbury- 
Knapp values and assuming the presence of palm-kernel oil in those cases in 
which the percentage of coconut oil calculated from the Polenske figure is less 
than that from the Shrewsbury-Knapp figure. This may, however, indicate the 
presence of coconut stearin which lias practically the same composition as palm- 
kernel oil. He emphasizes the importance of the Shrewsbury-Knapp process in 
preventing incorrect conclusions being drawn from the Polenske process. 

A combined Reicliert-Polenske and modified Shrewsbury-Knapp process, 
0. D. Elsdon (Analyst, 4^ (1917), No. 498, pp. 295-298, fig. 1). — This article 
gives the results of a combination of the modified Shrewsbury-Knapp process 
previously noted (E. S. B., 37, p. 618) with the Beichert-Polenske process for the 
estimation of coconut oil in mixtures. The process is carried out as follows : 

The flask containing the residual acids after the distillation of 110 cc. in the 
Beichert-Polenske method is cooled in water until the acids have become a solid 
cake. The ca^ke is broken and the liquid strained through a fine wire sieve. 
The fatty acids are washed with 50 cc. of cold water, drained, returned to the 
flask, and dried in the oven. One hundred cc. of alcohol (sp. gr. 0,9200 at 
60° E.) is then added and the process continued as given in the previous paper. 

The method is much more rapid than the Shrewsbury-Knapp process. The 
results of analyses of various mixtures of coconut oil with butter and with 
margarin are given in tabular form and also in the form of curves from which 
the percentage of coconut oil in a given mixture may be read off. In using this 
combined process on butters, high fiigures for alcohol-soluble acids are invariably 
found in conjunction with high Reichert values. Consequently a high alcohol- 
soluble acid figure with a low Reichert value would indicate the presence of 
coconut oil while neither the Eeicliert nor the Polenske number alone would 
cause suspicion. 

Variation in the ether extract of silage, L. B, Haigh {Jour. Indus, and 
Engki. Chem., 10 (1918), No. 2, p. 127). — ^Analyses are reported showing the 
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variation in tlie composition of the ether extract of silage, depending upon 
changes in the sample itself on standing and npon the drying operations em- 
ployed. Further studies are being made to ascertain the causes of such 
variation. 

A constant temperature and humidity room for the testing of paper^ tex- 
tiles, etc., F. P. Veitch and B. O. Reed {Jour, Indus, and JSngin, Chem., 10 
(1918), No, 1, pp, SS~44, figs. 0). — ^This article describes the specially constnieted 
and automatically controlled constant-temperature and humidity room at the 
Bureau of Chemistry, U. S. Department of Agriculture. The room is used in 
the testing of paper, but it is pointed out that the control of humidity is of 
importance in many industrial lines, and is being applied to the ripening of 
fruit, curing of cheese, drying of lumber, etc. 

A method for determining the absorbency of paper, B. 0. Heed {Jour, Indus, 
and Engin. Chem., 10 {1918), No, 1, pp. U-Ifi). 

The cost of producing maple iDroducts in 1912 and 1913, C. J. Pbink (Fer- 
mont 8ta. Bui. 20S {1911), pp. 11-24, figs. 8). — The author has collected from 
a number of sugar producers in Vermont data concerning the cost of production 
of maple products and prices received for the same during the seasons of 1912 
and 1913 and has arranged the data in the form of tables and graphs. 

The relation between total cost per pound and production per bucket is con- 
sidered significant. A decrease in the cost per pound coincides with increased 
yield per bucket. The graph of this relationship gives a general idea of the 
probable cost of a pound of sugar for any given average bucket production. 
A 1-lb. per bucket yield showed a manufacturing cost of 11 cts. for 1 lb. of 
sugar while a 3-lb. per bucket yield reduced the cost to 7.5 cts. per pound. 

Vinegar from waste fruits, W. V. Cextess {California Bta. Bui. 281 {1917), 
pp. 169-184, figs. 11). — ^This bulletin describes the necessary apparatus and 
procedures for the alcoholic fermentation, acetic acid fermentation, and clarifi- 
cation and filtration of the product in the conversion of waste fruit juices into 
vinegar. Brief notes on vinegar diseases are included. 

The canning industry. — Some accomplishments and opportunities along 
teehnical Enes, H. A. B.uaiii {Jour. Indus, and Engin. Ghmi., 10 {1918), No. 1, 
pp. 69-71). — This includes a brief history of the canning industry in the United 
States, an outline of some of the problems confronting the industry and their 
solution, and suggestions as to further possibilities of conservation by the dis- 
covery of methods of utilizing waste products. The importance of chemists in 
the industry, is emphasized. 

METEOEOIOaY. 

GEmatic control of cropping systems and farm operations, J. F. Vookheeb 
(Froc. 2. Fan Anwr. m. Oo?ig„ 1915-16, vol. 2, pp. ) .— The author main- 

tains on the basis of his study of condiEons in Tennessee that all successful 
cropping systems must be so planned that they make use of all favorable climatic 
conditions. ‘‘ To do this to the best advantage the time required for each crop 
to mature under any given conditions must be known. The effect of variations 
!n heat intensity upon the various stages of the life history of insect pests 
should also be known,’* The discussion is confined “ to the broad and com- 
paratively unchanging features of climate and disregards the more change- 
able features of weather . . . [such as] the average conditions of temperature, 
rainfall, and growing season at a given place for a long period of years.’' Tliese 
are considered with reference to continuous cropping, two-crop, and one-crop 
systems of farming. 

A marked correlation between intensity of temperature and time required 
for crops to mature was shown in studies carried on by the author in coopera- 
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tion with the Teniies>see Experiment Station and certain stations of the 
Weather Bureau of the IT. S. Department of Agriculture with soy beaus 
and corn extending over eight years and covering “ a territory extending from 
the Gulf to the Great Lakes and from the Atlantic to the Rocky Mountains. 
Records were kept of dates of planting, emergence, blooming, and ripening, to- 
gether with the daily maximum and minimum temperatures and rainfall. 

** It was found that between plantings made at the same date, but at places 
having different temperature conditions, there was a wide difference in the 
length of time required for the different stages of growth. A similar difference 
was found between plantings made at different dates at the same place. These 
variations were always in the same direction, but different in amount. It 
appeared that the higher the mean temperature the shorter the time required 
for the plant to reach a certain stage.” 

With the Mammoth Yellow soy bean, for example, the period froiii planting 
to blooming was found to vary from 42 to 133 days. The correlation between 
mean temperature and length of time from planting to blooming with 50 
plants of this variety was —0.76 with a probable ein-or of ±0.05. The correla- 
tion “ between mean temperature and the length of the period from emergence 
to blooming of Indian corn at Wauseon, Ohio, gives a coellicient of —0.79, 
±0.05*” 

A similar study of the correlation of heat intensity and the length of the 
incubation period of the cattle tick {Margaropus annul atm) at Dallas, Tex., 
gave ii coefficient of —0.93 with a probable error of ±0.013. 

These results indicate that heat intensity is an important factor in determin- 
ing the time required by the plant to make its growth and that the period of 
incubation of the cattle tick “ is controlled almost entirely by heat intensity. 
The temperature control of the length of the seed-tick stage is almost as 
great.” 

A plea is made for cooperative work along these lines* 

Climatic records in the trunks of trees, A. E. Douglass (Amen Forestry, 
(1917), No. 288, pp. 7S2-735, figs. 3 ). — The studies of tree rings briefly re- 
ported in this article are thought to indicate a relationship between tree growth, 
rainfall, and sun spot numbers. 

The pleionian cycle of climatic fluctuations, H. Arctowski (Proc. 2, Pan 
Amer. Cong., 1915-^16, vol 2, pp. 172-^179; ScL Amer. Snp., 85 (1918), No. 
2196, pp. 66, 67). — This article deals with studies the essential features of which 
have already been noted from other sources (E. S. R., 31, p. 717 ; 32, p. 509). 

A preliminary note on soil moisture and temperature factors in the vTinter- 
killing of grain crops, S. O. Salmon (Beience, n. ser., 47 (1918), No. 1207, pp. 
173, Briefly describing and summarizing the results of a general study 

at the Kansas Experiment Station of the causes of winterkilling of cereals, 
it is stated that “the preliminary work indicates that a sandy soil is colder 
and the survival of plants growing upon it less than on a dry clay or loam 
soil, and also colder than a wet clay or a wet loam during those seasons wffien 
the ground remains unfrozen much of the time. It appears probable that dry 
sand Is colder during the winter than a wet sand regardless of the character 
of the season, but a dry day or silt loam is colder than a wet soil of the same 
kind only when the ground remains unfrozen.” 

Tropical rains: Their duration, frequency, and intensity, O. L. Fassig 
(Proc. 2. Pan Amer. Sd. Cong., 1915-16, vol. 2, pp. 4^0-473, figs. 16 ).~—TMb 
study has already been noted from another source (E. S. R,, 35, p. 619). 

Erost in the United States, W. G. Reed (Proc. 2, Pan Amen Bci. Cong., 191$^'^ 
16, vol. 2, pp. 593-631, figs. 13). — Frost data for selected stations in the Unlt^ 
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States are tabulated and discussed, and maps are presented wliicli show (1) 
the average dates of the last killing frost in the spring and the first in the fall 
111 the United States, (2) the average frostless period, (3) the probable occur- 
rence of the last killing frost in spring and the first killing frost in the fall in 
one year in ten, and (4) the probable length of the season without killing 
frost in four years out of five. The business risk involved in plaoting and har- 
vesting at particular times is discussed. 

Snow surveying: Its problems and their present phases with reference to 
Mount Bose, Nevada, and vicinity, J. E. Ghukch, jb. (Proo. 2. Pan Amer. SeL 
Cong., 1915-16, vol B, pp. 496-5 Jf9, pi. 1, figs. 3).— The methods and apparatus 
used by the author in measuring snow and the evaporation from snow fields 
are described in detail, and the application of the results in forecasting the 
probable water supply for irrigation is fully discussed. Special attention is 
given to methods of forecasting, based on seasonal percentage surveys, in 
which the object is to determine the percentage relationship of a given season’s 
snowfall to that which normally occurs in a watershed applying “ the resulting 
percentage to the normal run-off as measured at the outlet of tlie basin.” 

These studies have been noted from time to time from other sources (E. S. 11., 
m, p. 17;37, p. 16). 

Snow and its value to the farmer, A. H. Palmeb {Sci. Mo., 6 {191S), No. 2, 
pp. 128-141, figs. 18). — ^It is pointed out in this article that, “as a blanket or 
covering, snow on the ground checks winterkilling. It protects vegetation from 
extreme temperatures, from excessive evaporation, and from destructive winds, 
at the same time permitting the penetration of some sunlight and allowing 
uninterrupted respiration of plant tissue. On twigs and buds it conserves 
cellular moisture which otherwise might be sacrificed at too rapid a rate dur- 
ing sudden changes of temperature. It mellows the soil, replenishes the ground 
moisture, checks the run-off from winter rains, furnishes most of the water 
used for irrigation and power purposes, provides an easy means of transpor- 
tation, and prevents destructive prairie and forest fires. Grass is benefitted 
by abundant snows, and winter wheat is largely dependent upon it for its 
success.” 

Nitrogen, chlorin, and sulphates in rain and snow, E. L. Peck {Chem, 
News, 116 (1917), No. 3029, pp. 283, 284). — The data contained in a conliuua- 
tion from October 20, 1916, to June 8, 1917, of studies on this subject at Cor- 
nell College, Iowa, are reported in detail (E. S. B., 34, p, 615), 

Weather review for 1914 and 1915, W. M, Esten {Connecticut Storrs 8ta. 
Mpt. 1914-15, pp. 255-270, fig. 1). — Observations at Stori's, Conn., on tempera- 
ture, precipitation, and length of the growing sea.son are summarized and tables 
are given which show the monthly and uiniual means of temperature and 
precipitation, 1888 to 1914, and length of the growing season, 1888 to 1915. 

The mean temperature for 28 years, 1888 to 1915, was 47.47 P.; highest 
temperature, 99% July 3, 1912; lowest temperature, —17'*, February 14, 1914; 
mean rainfall, 44.17 in. ; longest duration of growing season 184 days, April 18 
to October 19, 1901 ; average date of last killing frost in spring, May 3 ; average 
date of first killing frost in autumn, October 10 ; and prevailing wind in January, 
February, March, April, May, August, October, November, and December, 
northwest; in June, July, and September, southwest; and for the year, 
northwest. 

Annual report of Iowa weather and crop bureau for 1916, G. M. Chajppei. 
{Iowa YearOooh Agr., 17 (1916), pp. 514-573, 579-582, figs. 9).— This report is 
made up of the summaries of the monthly and weekly bulletins issued by the 
Iowa Weather and Crop Service in cooperation with the Weather Bureau of 
the U. S. Department of Agriculture. 
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Meteorological review, C. Flammabion (Amu Asfron. et [Paris'], S4 
(19J8), pp, B99-S48, figs. 16'). "—The conditions of atmospheric pressure, tem- 
perature of the 'air and soil, I’aiiifall, cloudiness, etc., with special reference 
to the region of Jiivisy and the environs of Piiris are summarized. The article 
also contains spectial notes on the unusually severe winter of 1916 - 17 , extreme 
variations of temperature in 1016 and 1017, the clear night of December 23, 
1916 , remarkable solar halos, and a marine tornado. 

SOILS— FEETILIZEES. 

Movement of soluble salts through soils, M. M. McOoon and L. 0. Wheeting 
( 17 . 8. Dept. Agr., Jour. Agr. Research, 11 (1917), No. 11, pp. 581-947, figs. 5 ).— 
Results are reported of laboratory studies at the Michigan Experiment Station 
of the translocation of certain salts (including sodium chloricl, potassium 
clilorid, and sodium carbonate) when added in varying amounts to soils of 
different texture (heavy and light silt loam, and medium and fine quartz sand) 
and moisture contents, a.s well as of changes induced in the composition of 
the soil solution. The experiments were made in sealed and unsealed con- 
tainers, maintained in both a horizontal and upright position, known amounts 
of the different salts being introduced into the center of the soil mass. A 
study of changes in the concentration of the soil solutions was made by deter- 
minations of freezing-point lowerings at various -distances from the salt layer 
and at different intervals of time. In addition, chemical studies were made 
of the soil solutions obtained by extracting one part of the different layers 
of soil with one of distilled water, passing the extract through Chamberland 
filters and determining the amount of certain bases (iron and aluminum, 
calcium, and magnesium) found therein. The data are presented in tabular 
form and the results illustrated by graphs. 

The authors conclude that the data presented show that soluble salts are 
translocated from regions of high to those of lower concentration in moist 
soils when inclosed in sealed containers ; and in case of silt loam in the open 
containers upward movement is very rapid and the downward translocation is 
marked, the water movement evidently decreasing the downward transloca- 
tion, , . . In case of the potassium chlorld, the lack of movement reported 
may have been and probably was due to the retention of the potassium by the 
soil, othei* bases being forced into the solution. . . . Such movements are to 

be expected, especially if the moisture coats the soil particles in the form of 

films, in view of the fact that diffusion of salts takes place in solution, but on 

the other hand the movement may not be and probably is not due wliolly to 

diffusion. It does not seem untenable to assume that the reactions which take 
place when salts are added to the soil play their rOle. A given base coming 
in contact with a particle or a group of particles may be held and others 
liberated, adjacent particles may not be satisfied, so far as one or more of 
these bases are concerned, and by removing them from solution may aid in 
the translocation of soluble material in the soil. 

‘*The chemical studies show that the addition of soluble salts to a given 
region of the soil results in changes of the composition of the soil solution 
which may not be confined to the soil mass receiving the application, ft seems 
that such conditions are of far-reaching importance in connection with the 
results obtained from the use of soluble-fertilizer salts, as well as attemx>ts 
to bring about a so-called balanced soil solution. Inasmuch as soils fifi- 
doubtedly vary with respect to the action that takes place when they are 
treated with various soluble substances, it does not seem possible to work out a 
balanced soil solution by studying a few soils.” 
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Finally, it is coiicliulea that “soluble salts , . . do not long renioln localimi, 
as reported by earlier Investigators. Moreover, the rate of inovonieiit is 
affected by tlie water content of the soil and the mass of salt present. Where 
moisture is being lost by evaporation, the upward movement is more 
than the downward translocation in heavier soils; but in case of sands the 
downward translocation is indeed slight, thus hi(!icating that soluble salts, 
such as sodium nitrate, are more likely to be lost by upward movenumt to tlie 
surface of sandy soils during a drought than in ciis(‘ of heavier soils. . . . 

“The indications are that the translocation of soluble salts in soils is IsroiigUt 
about by means of diffusion, by reactions that take place in tlie soil, and by 
moisture movements. Field and laboratory experiments in progress slioiild 
throw additional light upon moisture movement in different soli chisses, as 
well as the upward movement from the subsoil of substances in solution.” 

Excess soluble salts in humid soils, S. D. Conner (Jonr. Amor. Soc, Agron.^ 
9 (J0i7), No. 6, pp. 297’~^S01 ). — ^Experiments conducted at the Indiana ExperP 
ment Station are reported, the results of which are taken to indicate that 
“black soils in humid regions sometimes contain excessive amounts of soluble 
salts. These soluble salts may cause injury to crops, due to high concentration 
of nontoxic salts, to a lower concentration of more toxic substances, or to a 
combination of both. The salts occurring in high concentration are generally 
nitrates. The toxic salts occur generally in acid soils and are mainly soluble 
salts of aluminum. The only clay and loam soils that were found to contain 
excessive soluble salts were of artificial origin, such as spots wliere old stables 
had stood.” 

Lysimeter investigations, H. K. Dean (U. S, Dept, Agr,^ Bur, Plant Indust, ^ 
Work Umatilla Expt, Farm, 1915-16, pp, 14-16 ), — Loss of moisture from crox)ped 
and uncropped sandy soils of the Umatilla project in Oregon in 1915 (May 22 
to the end of the year) and 1916, through percolation and evaporation and 
transpiration, as determined with concrete lysimeters 3.S ft. square by 6 ft 
deep, was as follows: 


Percolation and evaporatimi and Pranspiration (in acrednclies) from Ipsinieters, 




Water sup- 









meter. 

Crop, 

plied by pre- 
cipitation and 
irrigation. 


Percolation. 


Evaporation and transpiration. 



1915. 

1916. 

1915. 

1916. 

1915. 

1916. 

1915. 

1916. 

1915, 

1916. 

N0..1.J 

No crop 

ImJm. 

Inches. 

Inches, 

Indies. 

Per cent. 

Per cent 

Indies, 

Inches. 

Per cent.' 

Per ceM, 

38.75 

56.87 

26.041 

44.665 

67.2 

78.3 

12. 709 

12.305 

32.8 i 

21.7 

No. 2., 

Soy boons 








No. 3.. 

tod baity 
vetch ...... 

38.75 

66.87 

19.470 

27.219 i 

60.2 

47.8 

19. 280 

29.651 

49.8 

52.2 

78.2 

Alfalfa 

38.75 

56.87 

13.245 

12.400 

34.4 

21.8 

25. 605 

44.470 

No. 4.. 

Alfalfa (ma- 

vRETw 


aured)..... 

38.75 

56.87 

13.438 

12.062 

34.7 

21.2 

25.312 

44. 808 ' 

65,3 

78.8 


During 1916 both the irrigation water and the percolate were tested and 
found to contain calcium, carbonates, bicarbonates, chiorin, sulphates, and 
nitrates. L^s of the bicarbonates, chlorids, and sulphates and more calcium, 
carbonate, and nitrates were found in the percolate than were added in the 
.irrigation winter. The greatest amount of nitrates was obtained from the 
lysimeter growing soy beans and vetch, with the uncropped lysimeter second. 
.Comparatively little nitrate was lost from The lysimeters with alfalfa. 
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Evaporation from the uncropped lysimeter averaged 0.677 acre-inch per one- 
week period in 1915 and 0.583 acre-inch in 1916 , as compared with an evapora- 
tion of 1.811 and 1.403 in. from a free water surface for the same periods. 
The evaporation and transpiration from the lysimeter with soy heans averaged 
0.986 acre-inch week in 1915 and with soy beans and vetch 1.307 In. in 
1916. The evaporation and transpiration of the two alfalfa lysimeters aver- 
aged 1.323 acre-inches per week in 1915 and were comparatively constant. In 
1916 there was considerable variation, depending upon the amount of water 
applied, amounting to 1.509 acre-inches per week with 1.5 acre-inch irriga- 
tions, 1.672 acre-inches with 2 acre-inch irrigations, and 2.57 acre-inches with 
3 acre-inch irrigations. The variations are thought to be due to the fact that 
the crop received rather less moisture than was required for maximum growth 
with the 1.5 and 2 acre-inch applications, but an amount greater than the 
actual needs of the crop with the 3 acre-inch applications. 

Experiments in methods for determining the reaction of soils, H. B. Ohbis- 
TENSEN {Soil Sci., 4 {^017} t No. 2, pp. 115-178, figs. 4). — ^The results of experi- 
ments reported in this article indicate the necessity of distinguishing sharply 
between the absolute acidity of the soil and its ability to free acids. 

“ The majority of methods suggested for making a quantitative determination 
of the acidity of the soil give no information as to the content of truly acid- 
reacting substances in the soil, but only of its ability to absorb bases, wdiich is 
partly determined by the presence of acid-reacting substances and partly by the 
presence of nonbase saturate colloids, or other nonacid-reacting but base-absorb- 
ing substances. . . . In determining the ability of the soil to absorb bases, a 
method based on Baumann and Gully’s principles, in which acetates are em- 
ployed, should be preferred.” 

It is thought probable that free acids exist in sphagnum peat, and the results 
of the investigations ai'e taken to indicate that the ability of this type of soil to 
absorb bases is partly dependent on the presence of acid-reacting substances. 
It is further thought that the ability of a soil to color a neutral litmus solution 
red is an indication of the presence of free acids. 

A determination of the base-absorption power of the soil is not sufficient for 
determining its* lime requirement, for it has been found that many soils which 
wex'e considered to require lime (such as those not causing Azotobacter vegeta- 
tion under the Azotobacter test) possess less power to free acids in a calcium 
acetate solution than those wdiich do not require lime (such as those causing 
Azotobacter vegetation under the Azotobacter test). . . . The qualitative de- 
termination of the lime requirement, according to the combined litmus and 
Azotobacter tests, can to a certain extent give information as to the degree of 
the lime requirement of the soil. ... 

It is probable that the question of the lime requirement of the soil is pre- 
dominantly a question of the i>resence or absence of certain easily decomposed 
acid-saturating calcium (or magnesium) compounds.” 

The nitrogen-fixing bacteria in water and the soil beneath the water, 
H. Fischer (OentU., Bakt [etc.l, 2. Aht., 46 it9J6), No. 11-16, pp. S04-S28; 
ahs. in Ghem. Zentbl, 1916, U, pp. 764, 765; Cliem. Abs., 11 {1917), No. 15, p. 
2251; ahs. in Inter7iat. Inst Apr. [Bowie], Internat. Rev. Soi. and Bract. Apr., 
8 {1917), No. 1, pp. 26, 27). — ^Experiments are reported in which it was found 
that soil before the construction of a farm pond contained large numbers of 
Azotobacter while two years after the pond was built very few Azotobacter 
were found and in 1915 they wei*e almost completely gone. Attempts to grow 
the organism in symbiosis with water plants were unsuccessful It is COU' 
eluded that Azotobacter plays no important rOIe in such ponds* 
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‘‘ Of Special significance for the fixation of nitrogen in water is the parasitism 
or symbiosis between green water plants, especially algfe, and short bacilli of 
the pneumonia group. Their action is not increased by sodium nitrate or 
artificial fertiliKation. In Wielenbach it was found that by nitrogen-free ferti-- 
lizer, with the help of these nitrogen-fixing bacteria, a multitudinous increase 
of fish was produced. The action of the nitrogen-fixing bacteria shows itself 
further in a tenfold enrichment of the ground at the bottom of the pond. The 
significance of free living nitrogen-fixing bacteria, especially the aerobacteria! 
and radiobacterial forms, can be favorably compared with that of the nodule 
bacilli for the legumes.” 

Microorganisms of waste and cultivated peat soils, T. Abnd {CentbL Baht 
[etc.], 2. 45 {1915), Bo, 8-^25, pp. 554-574; ahs. in Intemat, hist, Agr, 

[12ot7ie], Internat. Rev. Set and Bract, Agr,, 7 {1915), No, 12, pp, 1744^ l'^45; 
Jour, Soc, Cliem, Indus,, S6 {1917), No. 15, p. 897), — Preliminary trials at the 
Bremen Experiment Station to ascertain the effect of drainage, liming, and 
tillage on the bacterial life of peat soils, gave the following general results : 

Ammonifying organisms were present in all samples but were far more active 
in surface soils than in subsoils and in cultivated than in waste land. The 
breaking up of waste land affected the bacterial life only to a depth of about 
8 in. -of soil. No nitrifying organisms were found in waste land or cultivated 
land, except such as received a dressing of more than 0.5 ton of lime per aci*e. 
More than 1 ton per acre appeared to be necessary to produce active develop- 
ment of the nitrifying organisms in the peat itself. All the samples tested were 
able to reduce nitrates. The surface soil of waste land was not much more 
active than the subsoil, but the surface soil of cultivated land showed much 
more activity, especially wdiere tillage had been accompanied by liming. Similar 
relations w’ere observed in respect to the power of decomposing cellulose. As 
with ammonification and nitrification, the maximum decomposition of cellulose 
occurred wdien the soil had previously^ received a dressing of dung. In no 
sample of soil was Azotobacter pre.sent Surface soils and cultivated soils fer- 
mented mannitol more readily than subsoils and waste land, the maximum effect 
again being obtained with a manured plat. 

Soil sterilization, F. O. Ookebblad, jb. {Termont Sta. Bui, 20S {1917), pp. 
14-15 ). — Studies with gi^eenhouse soil containing approximately 3,250,000 or- 
ganisms per cubic centimeter are briefly noted, in which steam, phenol, sul- 
phuric acid, formaldehyde, carbon disulphid, and pyridin were employed. The 
steaming was done in an autoclave for 1, 2, and 5 hours and for half-hour 
intervals on three successive days, the soiP being placed in glass tubes 1 in, 
wide and 12 in. long and in 8 in. fiow’er pots. 

The surface soil exhibited little difference for the several treatments, over 
99 per cent of the organisms being killed, while at a depth of 30 cm. (about 
1 ft.) wide dififerences occurred. The 5-hour treatment proved most effective 
at all depths- The relatively high percentage of organisms killed at depths 
of 20 and 30 cm. is thought to be due to the penetration of the dry heat through 
the walls of the glass tube, and that equally good results wmuld be obtained 
in actual practice is deemed unlikely. The percentage of organisms killed in 
the pots appeared to be fairly uniform throughout the soil column. Oats 
growm In pots of steamed and unsteamed soil produced approximately one- 
seventh more dry matter on the treated soil. 

The chemicals were used in solutions of 0.1, 0.5, and 1 per cent, except for- 
maldehyde which w^as used in 0.4, 0.8, and 1.2 per cent solutions, and were 
applied to greenhouse beds 5 in. deep, the plats being covered for one and 
two days. Phenol and carbon disulphid were generally ineffective; pyridin 
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was somewhat elective at 0.1 per cent strength ; and sulphuric acid was fairly 
effective, a one-day exposure accounting for from 91.3 to 96.7 per cent of the 
organisms, two-day exposures for from 68.3 to 86.9 per cent. B^ormaldehyde 
proved to he most effective, having killed more than 99 per cent of the organ- 
isms in four of six trials and 97.2 per cent in a fifth trial. The gas seems 
to combine with, or in some way to affect, the albuminous contents of the 
bacterial cell, thus inhibiting reproduction.” 

Steam is considered more effective than any chemical, but proved to be 
cumbersome to use and of limited range. Formaldehyde was estimated to 
have cost about 1.5 cts. per square yard of application. 

Samples of soil taken from plats which had^ received air-slaked lime, quick- 
lime, and chlorid of lime at the rate of 150 bu. per acre, and representing 
depths near the surface, from 3 to 6 in., and from 6 to 9 in., showed from 36 
to 60 per cent less organisms for the surface of the limed plats than for 
untreated check plats, but increases in the bacterial population for the other 
depths ranging from 51 to 498 per cent 

Besearches on the equilibrium between the nitrogen and carbon in the 
soil, P. Pelbeb {Mitt. Landw. Lehrkanz. K. K. Eochsch. BodenJcul. Wien, S 
(IBIS), No. i, pp. 23-5Jf; abs. in Internat. Inst. Agr. Internat. Rev. l^ci. 

and Pract. Agr., 8 (1917), No. 1, pp. 22-25; Abs. Bact., 1 {1917), No. 7/, p. 308).— 
Analysis of a variety of soils indicated that the carbon-nitrogen relations are 
fairly constant. 

The influence of bacterial activity as indicated by the carbon-nitrogen ratio 
upon these soils with and without the addition of various substances was 
determined. In the control test the bacterial activity caused a loss in both 
organic matter and nitrogen. A similar loss occurred with soy-bean meal. 
With straw the loss in nitrogen was less. The addition of lime intensified the 
decomposition of organic matter but did not influence the loss in ammonia. 
Nitrification, denitrification, and nitrogen fixation were not affected by the 
lime. The digestion of earth with water at 30® 0. for three days showed that 
the ratio between carbon and nitrogen was altered, there being an increased 
proportion of nitrogen. Denitrification of saltpeter occurred when it was 
added in combination with straw meal or dextrose. Without these sources 
of carbon there was an elimination of carbon but the saltpeter was not de- 
stroyed. 

The humus content of the soil, H. J. Wheelee {Proe. Amer. Assoc. Farmers^ 
Inst. Workers, 21 {1916), pp. 79-90, figs. 2 ). — This is a lecture dealing with 
humus, its origin, production, and activity in soil with special reference to its 
relation to the fertility of different soil types. 

Soil surrey of the Biverside area, Cah, J. W. Nelson, B. L. Pendleton, J. IQ. 
Dtjnn, a. T. Strahoen, and E. B. W’^atson {U. S. Dept. Agr., Adv. Bheets Field 
Oper. Bur. Soils, 1915, pp. 5-88, pis. 4, fig. 1, map 1 ). — This survey, made in 
cooperation with the California Experiment Station, deals with the soils of an 
area of 387,840 acres situated in the western part of Biverside County and 
the southwestern corner of San Bernardino County. Topographically, it con- 
sists mainly of a series of large alluvial fans extending from the surrounding 
mountains and merging into an extensive, gently sloping plain, while several 
low mountains occur within the area. As a whole the region is well drained, 
although local low-lying spots having a high-water table are affected with 
alkali. 

The soils of the area are largely derived from granite, gneiss, and schists, 
and have been spread over the region as extensive alluvial-fan deposits. 
Thirty-five soil types representing 13 series are mapped, in addition to river^ 
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wash, rough broken land, and rough stony land. Approximately 90 per cent of 
the soils are of a loam or lighter texture. 

Soil survey of Bottineau County, H. Bak., W. B. Cobb, W. I. Watkins, A. 
Stbahoen, M. E. Stebbins, M. Thomas, and A. 0. Anbekson {JJ* B. Dept. Apr-, 
Adv, Bheets Field Oper. Bur. Boils, 1915, pp. 5-54, fig. 1, map i).— This survey, 
made in cooperation witli the North Dakota Experiment Station, deals with the 
soils of an area of 1,075,840 acres in north-central North Dakota. The county 
lies in the glaciated portion of the Great Plains, the topography varying from 
nearly level to gently undulating in the Prairie Plains region, to uncliilating 
to hilly in the Turtle Mountains region. The drainage system is far from 
complete but adequate to care for the run-off. 

The chemical composition of the soils of the county was determined by 
numerous analyses of both surface and subsoil and is said to compare favorably 
with that of soils of rich agricultural regions. “ Like many of the other soils 
of the Middle West they are low^er in niti’ogen . and phosphorus than in the 
other important elements when measured on the basis of standard crop de- 
mands. They differ from the soils of the more humid regions in the Middle 
West in that they contain much larger amounts of calcium and magnesium. 
They also contain larger amounts of limestone or calcium carbonate. Owing to 
defective drainage, small areas contain considerable amounts of soluble salts.’^ 

The soils of the county are of glacial, or drift and alluvium origin. Eighteen 
soil types and 7 type phases of 8 series, exclusive of peat and muck, are 
mapped. Barnes loam, Barnes very fine sandy loam, and Barnes fine sandy 
loam predominate, occupying 32.5, 22, and 11.6 per cent of the total area, re- 
spectively. 

Soil survey of San Saba County, Tex., J. O. Veatch, K. F. BogeRvS, M. W. 
BicoK, and I-I. G. Lewis {U. S. Dept. Agr., Adi). Sheets Field Oper. Bur. Boils, 
1916, pp. 5~67, fg. 1, map 1 ). — ^This survey deals with the soils of an area of 
710,400 acres in central Texas lying in the High Plains region of the State, 
and physiographically is a maturely dissected plateau. The topography of the 
county varies from rolling or nearly level to deeply dissected, steep and precipi- 
tous, with a general elevation ranging from about 1,200 to 1,900 ft. above sea 
level. 

The soils of the county are mainly resklual in urigin with about one-seven t!i 
of the area derived from alluvial deposits. “Clay and clay loam soils pre- 
dominate, with fine sandy loam next in extent. The greater part of the upland 
is excessively stony and poorly adapted to farming. With the exception of some 
of the sandy types, the soils are prevailingly dark in color at the surface 
and moderately to highly calcareous. In addition to rough stony land, 34 soil 
types, one represented by a phase, are mapped. These are classed with 14 
soil series.” 

Crawford stony clay, fean Saba stony clay, and rough stony land constitute 
15.5, 15.4, and 10.4 per cent of the area, respectively. 

Erosion of Kansas soils, B. I. Throckmorton {Bien. Rpt Kam, Bd. Agr,, 
29 (1915-16), pp. 110-178, figs. 8).— Erosion of Kansas soils and methods of 
prevention are discussed, including the terrace method and the earth dam 
method. 

Soil improvement, E. W, Axtkn (JJ. B. Dept. Agr., Bur. Plant Indus., Work 
Umatilla Bxpt. Farm, 1915-16, pp. 8-12, figs. ^).— The soil fertility problems 
on the Hmatilla project near Herraiston, Oreg., are briefly stated, and yields of 
clover in 1912, 1915, and 1916, with applications of nitrate of soda, muriate of 
potash, phosphate rock, lime, tankage, blood meal, and stable manure are re- 
ported. The results are deemed inconclusive due to the uneven character of. the 
land from gi*ading for irrigation, but the greatest gain attributed to the fer- 



SOILS — ^FERTILIZEES. 423 

tilizer treatments followed api>lications of 1,000 and 2,000 lbs. of tankage 
per acre. 

Concerning farm manures, R, T. Buedick {Yermont ^Sta. Bui. 206 (1917), pp. 
5S-72). — Tills article, dealing with farm manures, their chemical composition, 
physical characteristics, preservation, application, and use, under Vermont con- 
ditions, is a slightly more detailed account of the same subject previously noted 
(B. S. R., 16, p. 245). 

The manufacture of commercial fertilizers, X X, Hills (Vermont Sta. BuL 
207 (1917), pp. 48, pis. 8, fig. 1). — ^This bulletin sets forth in a comprehensive 
manner the present status of fertilizer manufacturing in the North Atlantic 
States, embracing a discussion of the raw materials ; manufacturing processes, 
including the manufacture of sulphuric acid and a description of the wet-, 
base-, and dry-mix processes; and manufacturing and selling costs. 

Sterilized animal meal (Indian Tea Assoc., Bei. Dept. Quart. Jour,, No. 4 
(1916), pp. 137-141) ‘ — The process of manufacture of so-called sterilized animal 
meal from the carcasses of dead animals is described. 

“The special merits of sterilized animal meal are due to the fact that it is 
a concentrated organic manure containing high percentages of nitrogen and 
phosphoric acid, in various degrees of availability. . . . The best results are 
usually obtained when it is used on light well-drained soils, but it also does 
well on certain heavier soils.*’ 

The fixation of nitrogen, J. B. Buchee (Jour. Indus, and Engin. Ghcm., 9 
(1917), No. S, pp. 233-253, figs. 16; abs. in Metallurg. and Ghem. Engin., 16 
(19X7), No. 6, pp. 315-317; Sd. Amer. Sup., 83 (1917), No. 2153, p. 215; Sci. 
Amer., 116 (1917), No. 15, p. S7S; MetalUirg. and Ghem. Eng., 16 (1917), No. 2, 
p. 82; Amer. Jour. Sci., 4- scr., 48 (1917), No. 256, p. 329; Sci. Abs., Sect B — 
Elect. Engin., 20 (1917), No. 235, pp. 231, 232; Engineering ILondonJ, 108 (1917), 
No. 2682, p. 505), — In this paper it is stated that experiments showed that the 
necessity for electric power in nitrogen fixation may be done away with by 
using chemical means. The substance of the discovery is that nitrogen will 
combine with an alkali and carbon in the presence of iron as a catalyst pro- 
ducing cyanid. Soda ash and powdered iron or iron ore were mixed with x>ow- 
dered coke. “ Upon heating this mixture in an ordinary furnace and running 
air over it, the result is cyanid of soda, leaving the iron uncombined. In spite 
of this fact, that the iron is in the end untouched by the action, if it be omitted 
no action takes place.” 

It was further found that letting waste carbon dioxid gas into tlie sodium 
cyanid solution resulted in the imoduction of urea. 

The synthesis of ammonia by the Haber process, R. O. E. Davis and II. 
Bbyan (Amer. Fert, 47 (1917), No. 7, pp. 29, 30). — ^Tliis process is described. 

Making available the organic nitrogen of leather, hair, wool waste, and 
muck or peat, R. B. Rt>SE (Amer. Fert, 47 (1917), No. 7, pp. This is a 

brief review and discussion of the subject presented in a paper before the 
fifty-fifth annual meeting of the American Chemical Society. 

Solubility of mineral phosphates and superphosphates in dilute mineral 
and organic acids, A, Aita (Ann. Ghim. Appl. [Rowe], B (1917), pp. 200-210; 
abs. in Jour. Soc. Ghem. Indus., 36 (1917), No. 15, p. 897). — In each determina- 
tion 2.5 gm, of the phosphate was digested for 30 minutes at from 14 to 15° C. 
with 250 cc. of the dilute sulphuric, hydrochloric, formic, acetic, oxalic, tartaric, 
or citric acid solutions, the mixture being frequently stirred. The mineral acids 
were used in strengths of 0.01 to 0,1 gm. equivalent per liter and the organic 
acids in 0.25 or 1 gm. equivalent per liter, 

4098 * 4 °— 18 — 
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It was foimd that in the case of the inorganic acids the solnhility of the 
phosphoric anhydrid in superphosphate was comparable with that obtained 
witli the mineral phosphates, after making allowances for such factors as fine- 
ness, friability, and proportion of lime. In the case of the organic acids, 
mineral phosphates behaved in the same way as when treated with inorganic 
acids, except that there was a slighter dissociation and that the inttiience of 
other constituents was more pronounced. Superphosphates, however, tiehavecl 
in the same way as mineral phosphates toward oxalic acid, but yielded a 
high proportion of phosphoric anhydrid to the other solutions. For example, 
the following amounts of the total phosphoric anJiydrid were extracted : With 
formic acid 73.28, acetic acid 62.61, oxalic acid 24.44, tartaric ackl 66.43, and 
citric acid 77.87 per cent 

** The formation of complex citrophosphates in combination with aluminum 
and ferric iron has been shown [E. S. R., 36, p, 727] to be the cause of the high 
citric solubility of phosphoric acid, and it would seem that similar complex 
compounds are formed with organic acids containing atoms of hydrogen not in 
combination in carboxyl or hydroxyl groups. The solubility of the phosphoric 
anhydrid in superphosphates is somewhat less than that of mineral phosphates 
in dilute mineral acids, but the solubility of the phosphoric anhydrid is almost 
equal in both cases in organic acids which have the property of forming com- 
pounds with phosphoric acid, aluminum, and ferric iron.” 

Fertilizer trials with tetraphosphate in Piedmont rice fields, Italy, Mae- 
CAKEixi and Novelli (Gior. Biswolt, B {1916), No. pp, 321-3^; ahs, in 
Internet Inst Agr. [Borne], Intemat Rev, Set. and Pract, Agr., 8 {1917), No. 
2, pp, 230, 231; Jour, Boc, Chem, Indus,, 36 {1917), No. 15, p, 897), — ^Experi- 
ments were made in an extremely acid soil, very poor in lime, growing rice. 
The field was in a fertile condition at the commencement of the experiments, 
having received a dressing of mineral superphosphate and barnyard manure dur- 
ing the previous winter. Three equal areas of the field were sown with paddy 
rice and manured, respectively, with 500 kg. per hectare (445 lbs. per acre) 
of tetraphosphate containing 2 per cent of citrate soluble, 7.8 per cent of citric 
acid soluble, and 28.3 per cent total phosphoric acid, the same amount of ground 
phosphorite, and 030 kg. of superphosphate. The amount of marketable grain 
obtained from the tetraphosphate plat was 6,330 kg,, from the ground phos- 
phorite plat from 5,730 to 5,906 kg., and from the superphosphate plat 5,690 kg. 

What we are doing toward remedying the potash shortage, R. K. Meaok 
{Commercial FerL, 15 (1917), No. 3, pp, 40, U, 4^, 50).— This is a brief review 
of the details of the different new potash industries of the United States. It is 
believed *‘that the largest future source of cheap potash available in the 
cmmtry is In the iron industry and cement industry, whicli could be made to 
produce almost all of the potash formerly imported from Germany. Oilier 
promising sources of small amounts are from the evaporation of brines and 
from beet-sugar waste. There is always the possibility, too, tliat some of the 
processes now proposed for the manufacture of potash direct from greensand 
or feldspar mil prove commercially successful.” 

A new source of potash, H. T. OBAWFmn {Jour, Bd, Agr, {London), 24 
{1917), No. 5, pp, 526-530; al>s. in Mature {London), 100 {1917), Wo, 2501, 
p, 92). —The author is of the opinion that the flue dust of blast furnaces is the 
most important source of potash yet discovered in Great Britain, Analyses of 
flue dusts are given in the table following. 
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Analyses of flue dusts. 


land of flu© dust. 


Kind ofpoteli. 

Cream. 

Black. 

Red. 

Black. 

Black 

(burnt) 

Black. 

1 

Black. 

i 

Cream, 

Red. 

Gray. 

Light 

brown. 

Gray. 


F.cL 

P.ct. 

P. ct. 

P.ct. 

P.ct. 

i 

P.ct. I 

P.ct. 

P.ct. \ 

P.ct. 

F.cL i 

P.ct. 

P.ct. 

Water soluble. . 

9.25 


5.92 

1.68 


2.01 

1.23 

5.69 

4.68 

5.88 

3.82 

4.70 

Total (acid sol- 
uble) 

15. SO 

3.13 

8,50 

2.97 

5.12 

3.73 

3.13 

11.82 i 

7.58 ! 

i 

12.46 j 

7.51 

7.10 


It is estimated that there are 300 furnaces in full blast in Great Britain and 
that each produces 20 tons of black, 5 tons of red, and 1 ton of cream-colored 
flue dust per week. On the basis that the black dust contains 2.5, the red 7, 
and the cream-colored 10 per cent of potash, their total annual production would 
be about 15,000 tons of potash, of which at least 50 per cent is considered 
.to be available. 

Commercial fertilizers, P. Tj. Hibbard {Calif omia 8ia. BuL 2S6 (1917) f pp. 
117-166). — This reports the results of fertilizer inspection -work for the year 
ended June 30, 1917. A total of 506 samples of fertilizers and fertilizer ma- 
terials was received, 460 being official samples. Dehciencies greater than those 
allowed hj law occurred in 12G samples. 

B’ertilizer analyses, H. B. McDonnkll et al. (Md. Agr. Col. Quart, No. 77 
(1917), pp. SI). — This is a report of the fertilizer inspection and analysis In 
Maryland for the period from B\d)ruary, 1917, to June, 1917, inclusive. 

Commercial fertilizers, J. L. Hills, O. H. Jones, and G. F. Anderson (Ver- 
mont 8ta. Bui. 206 (1917), pp. 5-52, pis. 4). — ^Analyses of 171 licensed brands of 
fertilizers, representing the output of 18 companies and sold in Vermont during 
1917, are reported. The quality of the crude stock used is reported as being be- 
yond reproach. All but 4 of the 171 brands carried appreciable amounts of 
mineral as well as of organic forms of nitrogen, and about ^ contained potash. 
Guaranties were met in 81 per cent of the brands tested. The average selling 
price was $32.65, but no trade valuation was made owing to the unsettled con- 
ditions of the fertilizer industry. 

AGEICULTUEAI BOTANY. 

Plant associations of western Pennsylvania with special reference to physi- 
ographic relationship, II, J. B. Obibbs (Plant World, 20 (1917), No. 5, pp. l/fB- 
157, figs. 3). — The author states that plant associations of western Pennsyl- 
vania bear a close relation to the topogi-apMcal features of that region, so 
that a given type of vegetation may be expected to grow in widely separated 
similar environments. This is due to its close relationship to certain factors 
which are practically decisive. 

Desiccation produces much the same result whether due to wind or to sun- 
shine. Boil composition produces no striking differences. Relative humfdity 
resolves itself into a question of soil moisture, which is the most important of 
the factors determining, directly or indirectly, the composition of the associations. 
High soil humidity inhibits oxidation, so that acids and other plant by-products 
accumulate in sufficient quantity to exert possibly a direct influence upon the 
vegetation. Decay processes may draw oxygen from the supply in the water 
sufficiently to affect growth. Retention of detrimental materials in the soil is 



426 


BXPEBIMEKT STATION BICOED. 


tVol. 38 


perhaps a principal hindrance to growth. The relative coldness of the waters 
from the ravine slopes rao.y be an influence modifying that of soil moisture. 

The climax formation of western Pennsylvania is a raesopliytic clecicluoiis 
forest of which Acer, Pagus, Castanea, and Qiiercus are the dominant members. 
The composition of t.he climax formation is directly referable not to physio- 
grapliieal but to climatic conditions. 

A list.of Japanese fungi, M. Shikai and I. Miyakk (Tokpo, 1911, 2. ctL, pp. 
1SS+78 ), — This consists of an alphabetical list of species of fungi known to 
occur in Japan. 

Self-sterility, 0. W. Mooim (Jotir, EcredUp, 8 (1911), JSfo, J, pp, 208-201, figs, 
J).— A study of Tradescantia, TrifoUum hybridtm, Mcdimgo mliim, and Papa-* 
ver rhmas, regarding their capacity for cross-fertiliwition as compared with 
that for self-fertilization, showed dilferences in this respect in favor of the 
former method which were notable in case of Tradescantia and somewhat less 
so in TrifoUum. These and other observations noted are thoughi, to be capable 
of interpretation either on the ground of an inhibitor in tlie pollen grain or 
stigma which in some cases prevents a ixdleu grain from extending itsc^lf to the 
stage of self-pollination, or else on that of an early deficiency of food supply for 
the tube and its consequent stoppage of longitudinal growth short of tlie point 
where self-fertilization is possible. The latter explanation is considered as the 
more probable, the greater thickness of the pollen tubes iu Tradescaiflia indi- 
cating that the food supply is more favorable to the nourishment of a self-pollen 
tube than it is to that of a cross-pollen tube. The tubes thus express their 
growth chiefly in thickness and fail to carry the nucleus to the embryo sac. 

Artificial production of galls, M. Molliard (Compt. Bend, Acml, Sci, [Par'is], 
165 (1917), No. If, pp. 160-162, lig. 1). — Larvm of Atilax papaDeris were crushed 
in a small quantity of water which was then filtered under pressure and forced 
into the pistil (some entering the ovary) of Pa paver rhccas, Tliis developed a 
decided hypertrophy in certain of the placental lamellm resembling the elTects 
produced by the presence of the larvm themselves. Similar results were ob- 
tained with P. somniferum, which is said not to be attacked by A. papaveris. 

The movement of chromatopiiores, C. Satjvagkau (Compt. Bend. AomL Bel. 
IParis’l, 165 (1911), Bo, 4, PP- i68, 159, fig. 1), — Saccorhim hulbosa m said to 
exhibit in a remarkable degree the tendency to contract its chroma tophores 
rapidly and considerably on exposure to strong diffused light, this change iKdng 
reversiWe in darkness. 

Physiology and biology of nitrogen-fixing bacteria, V. L. OiMKofANSKi! 
(ArcK Bci. Biol, [Petrograd}, 19 (1915), Bo. 2, pp. 162-208, pi. 1; abs, in Inter- 
mt. Imt. Agr. IBome], InternaL Bev. Bci. and PraoL Agr., 7 (1916), Bo, 7, pp. 
$U, 94-5; Jmr. Boc. Chem, Indus., S6 (191.7), Bo. 1, p, Tim author has 
endeavored to make a digest of the large amount of existing inCormatimi on 
the physiology and biology of Assotobaeder (dirootm^cum, siipplemouting this liy 
the results of his own researches. The subjects dealt with are llui methods of 
accumulation of Azotobacter in selected culture, methods of isolation, growth 
in solid and liquid media, and influence of temperature and aeration. The 
most attention is devoted to the fixation of free atmospheric nitrogen, and in 
particular the conditions insuring the highest efficiency of the species under 
study, with reference not only to the absolute quantity of nitrogen fixed but 
to the quantity of nonnitrogenous substances oxidized. 

Relations between nitrogen fixation and the consumption of iionnitrog- 
enous ' organic substances by nitrogen-fixing bacteria, V. Ij. OMELfAwsKil: 
(Areft, SclBiol IPetrogradJ, 18 (1915), Bo. 4, pp. 527-837,^ figs. $; abs. in Inter- 
mt Imt Agr. IBomeJ, Internat Rev. Bci. and Prmt Agr., 1 (1916), Bo, 7, ppe 
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9^^}, fig, 1; Jour, Soc. Chem, Tndns,^ SO (1917), No. i, p. 40). — Experiments 
using A^oiohaeter chrooeoccum and Clostridium pasteurianum together are re- 
ported The nutritive medium used was composed of 80 cc. drinking water, 
20 cc, 5 per cent linseed extract, 2 gm. dextrose, 0.1 gra. potassium phosphate, 
0,05 gm. magnesium sulphate, and 0,5 gm. calcium carbonate. Incubation at 
from 21 to 22“ 0- lasted about six weeks. 

It was found that a close relation exists between the processes of assimila- 
tion and disassimilation in tlie cell. The process of fixation of nitrogen ran Its 
(iourse uninterruptedly until the available energetic substance was consumed. 
The quantity of nitrogen fixed was relatively small (1.735 mg. of nitrogen per 
gram of sugar decomposed), which is attributed to the low degree of activity 
of the bacterial strains employed in the experiments. Nitrogen fixation and 
sugar decomposition were parallel and showed a continuous increase throughout 
the experiment, the maximum taking lilace in the period between the fifth and 
fifteenth day. 

A comparison between the productivity of the work of the bacteria at differ- 
ent periods of five days each showed that the process of nitrogen fixation was 
at its best in the first period. The efficiency of the bacteria declines rapidly 
during the three following periods, after which, duidng the final period, it 
remains at nofirly the same level. It may be said, tlierefore, that during the 
first periods of growth of the bacteria in question in the nonnitrogenous me- 
dium, when the cells of the nitrogen fixers multiply energetically, their work 
is most eirKdent. The impression of the low efficiency of the work of these 

-fN 

microbes gained from examining the ratio — o' close of the experiment 

must be duo to the depressing influence resulting from the process being in Its 
last stages.” 

Fixation of atmospheric nittogen by mixed cultures, V. L. OmeiIAnskiI 
(Aroli. Sei. Biol [Peirograd}, 18 (1915), No. Jf, pp. SS8-S77, pi. 1; als. m Inter- 
nat. Inst. Agr. [Rome'}, Internat. Rev. ^ci. and Pract. Agr., 7 {WIB), No. 7, pp. 
9-^2, 9JiS; Jour. Soc. Ghem. Indus., 36 {1917), No. 1, p. 1^0). — Studies on the 
fixation of nitrogen in cultures of a large number of races of Azotobaeter and 
Clostridium pasteunamim isolated from different Russian soils, associating 
with them many other microorganisms usually accompanying them in soils, 
are reported. 

It is concluded that “the study of the biochemical reactions by means of 
which the bacteria in mixed cultures fix atmospheric nitrogen brings out 
clearly the various aspects of the natural process occurring under conditions 
of combined action of the different organisms. The organisms acting in com- 
bination with the nitrogen-fixing bacteria In upper soil strata are very numerous 
and they play an extremely important part in the life of the soil. The synergetic 
activity of nitrogen-fixing and accompanying microbes is, both in laboratory 
experiments and under natural conditions (cultivable stratum of the soil), of 
a different character according to the properties of the species taking part in 
the process and their environment. In other cases the function of the satellite 
organism seems to consist in fixing the oxygen of the air and in creating the 
anaerobic environment (for C. pastCAirianum) . The species added to the 
cultures of nitrogen-fixing microbes sometimes supply the compounds of car- 
bon needed for the process of fixing nitrogen as energetic substance. 

In the case of tiie combination, A55otol>acter and 0. pasteuriamm, the 
function of the former is not confined to fixing the oxygen of the air only 
and consequently to creating an anaerobic environment for the Clostridium, 
but this combination is also useful Inasmuch as It destroys the injurious 
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products of disassimllation crented by the second (clilefly butyric acid) and 
maintains tbe action of tbe environment (Azotobacter is alkaligenic and tbe 
Clostridium acidogenic). Tbe satellite species may also unfavorably affect t!ie 
nitrogen-fixing organism, eitber tbrougb products of assimilation or by con- 
sumption of tbe carbon coinpoimds needed for nitrogen-fixiug. The energetic 
fixation of oxygen by the satellite aerobic species creatc^s conditions favorable 
to the development of G. pasteuHanuniy but at the siiiiie time hlruhn's the growth 
of the Azotobacter, which is necessarily aerobic. The form endowed with the 
maximum vitality and at the same time the most common form in whlcli com- 
bination of the nitrogen-fixing organisms takes place in the upper soil strata 
is that of symbiosis between the aerobic and anaerobic nitrogen fixers, princi- 
pally between Azotobacter and 0. pasteurianum. In spite of the opposite prop- 
erties of the two species, their synergetic activity in the upper strata of the 
soil results in a harmonious mutual development producing the maxlimnn 
economy in consumption of energetic substances.’’ 

Distribution of nitrogen-fixing bacteria in Bussian soils, V. L. OMEUfANSKTiI 
and M. Solunsicov (Arch. Sci. Biol. [Pctrof/rad]^ JS No. 5, pp. JfB 9 - 482 , 

pis. S; <ihs. in Internat. Inst, Agr. [Rome}, Iniernat. Rev. ScL and Bract, Agr., 
7 (1916), No. 7, pp. 941, 942; Jour. Soc. Chcm. Indus., S6 (1917), No. 1, p. 4O; 
Chem. Ahs., It (1917), No. 9, p. 12SS ). — Studies conducted at the Imperial Insti- 
tute of Experimental Medicine, Petrograd, are reporttai on the occurrence of 
Vlostridium pasteurianum, an anaerobic, nitrogen-fixing bacterium, and Azoto- 
hacter chrooeoGCiim, an aerobic, nitrogen-fixing bacterium in soils taken from 
different depths in 12 different localities of European and Asiatic Russia. 

It was found that “Azotobacter and 0. pasteurianum occur very widely in 
soils of different characters and in the most divergent regions of the Empire, 
In some few cases only the nitrogen-fixing agent was isolated, for instance 
Azotobacter in the sands of the Kirghiz Steppes and in the peat soils in the 
north of European Russia (Province of Archangel). The races of Azotobacter 
and 0, pmtmrianum isolated In tlie inquiries are clearly morphologically dis- 
tinct, especially those of 0. pasteurianum. In these experiments, the two 
bacteria studied exhibited a different fixing power, weaker in Azotobacter than 
in 0. pasteurianum, but the figures were very close (1 to 3 mg, of nitrogen per 
gram of sugar decomposed).” 

The action of some olygodynamic elements on nitrogen-fixing bacteria, 
C. Moisjtakabi (Biaz. Bper. Agr, Hal,, 50 (1917), No. 2, pp. 69^72; ahs, in Inter^ 
nat, Imt, Agr, [Rome}, Intermit. Rev, Bd, and Fract, Agr,, 8 (1917), No. 6, pp. 
6S8-84O ), — ^Two years’ experiments arq^reported with copper, barium, zinc, lead, 
and arsenic, using a white, siliceous sand which was so treater! as to obtain 
the best conditions for nitrification. The elements were added eitlier at the 
beginning of the experiment, at the moment of Inoculation, or after nitrification 
had set In and developed strongly, at rates of 0.01, 0.05, and 0.1 gm. |)er 100 
gm. of sand. 

It was found that “the action of some of the elements varied fairly con- 
siderably according to whether they were added at the beginning of the experi- 
ment or when nitrification was already in progress. In the first ease, the addi- 
tion of copper, even in small quantities, of barium, zinc, lead, and arsenic, the 
latter in larger quantities only, had a marked inhibiting effect. In the second 
cage, however, owing to its vigorous development, the organism was unaffected 
^c^t by the largest qualities of arsenic and copper. In none of the experi- 
ments did the various elements, even when added in the smallest quantities, 
have a stimulative or favorable effect on the development of the organisms. 
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Manganese sulphate was the only exception to this rule. This accounts for 
the prejudicial action of these elements on nitrogen bacteria.” 

See also a previous report of experiments with manganese (B. S. R., 33, 
p. 422 ). ^ 

The gennination of seeds in. saline solutions, P. Lesage {Compt. Mend. 
Acad, Sd. IParisJ, Wf (1911) y No, 17 y pp. 639-641 ). — The results of a prelimi- 
nary study of concentration limits of germination of seeds of Bilene galUcay 
Cliirkm pulchelld, Gilici capildtay and Litviim usitatissimum in solutions of 
electrolytes or nonelectrolytes are given in tabular form. 

Assimilation of nutrients by [rice] plants, J. Sen (Rpt. Agr. Research Inst, 
and Col. Fmdy 1915-16y pp, 16-18; Trop. Agr, lOeglonJy 48 (1917), No, 3, pp. 
179, ISO),— A study made of the assimilation of nutrient material by the rice 
plant at six stages of its development is said to show that the total amount 
of dry matter in the plant increases up to the time of maturity, the largest in- 
crease occurring before the flowering period. Nitrogen decreases continuously, 
the most rapid decline being noted during the transplantation stage. The parts 
above ground always exceed the roots in their nitrogen content. The leaves 
in their earlier stages are twice as rich in nitrogen as the stems. Both leaves 
and stems lose nitrogen during the formation of the grains, which, when they 
fill, are about three times ns rich in nitrogen as the other parts of the plants. 
The amount of phosphoric acid was low throughout these tests. Potash in- 
creases to the prefiowering stage, after which it declines. 

By the time the flowers appear the assimilation of nitrogen, phosphoric acid, 
and potash is fairly complete, so that the supply of these must be available 
before this time. It does not appear that nitrogen or potash migrates back 
to the soil. For a yield of 900 lbs. of dry grain, the soil suffers a depletion of 
29,33 lbs. nitrogen, 9.64 lbs, phosphoric acid, and 49.09 lbs. potash per acre by 
the total removal of both grain and straw. 

Some sources of ethylgalactosid, Mougne (Jour, Fharm, et OMm., 7. ser., 
15 (1917), No. 11, pp, 345-348). — Ethylgalactosid ^ has been obtained in a pure 
and crystalline state fz'om the products of fermentation in which the presence 
of galactosid jS has been demonstrated. This has been done in the case of a 
number of plants, some of which are named. The technique of the work is 
also briefiy indicated. 

Industrial fumes and injury therefrom to vegetation, V. Sabachnikoff 
(Vie Agr. ct Rurale, 7 (1917), No. 22, pp. 390-393). — After a general account of 
kinds of industrial works giving rise to various substances mentioned as in- 
jurious to vegetation, the author states that the effects due to the noxious 
gases are more important than those due to the corroding influence of even 
high concentrations of certain acids. The total of the cumulative effects of 
even weak concentrations of acid gases in the air is said to be very great, 

FIELD CEOPS. 

.^Experiments in field technique in rod row tests, H, K. Hayes and A. 0. 

/Amr (U. B, Dept, Agr,, Jour, Agr. Research, 11 (1917), No. 9, pp, 399-47-0). — 
Preliminary investigations in 1915 with wheat and oats grown in replicated 
and single rod rows and in duplicated and single xiv plats at the Minne- 
sota Experiment Station led to more detailed studies in 1916 of the effects of 
competition on height and yield between adjacent rows of different varieties 
and strains of wheat, oats, and barley planted in rod rows when spaced at a dis- 
tance of 1 ft. apart and of the value of replications for rod row tests. The data 
were obtained from rod row variety tests made by the farm crops section and 
from rod row tests made in the plant breeding nursery. This report forpas tfie 
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first of a series of investigations of field praotices in Minnesota to as^^e^talIl any 
lack of uniformity in methods of work. 

“ In a study of competition between rod rows of small grains grown 1 ft. 
apart there was some effect on the yield of border rows of the same variety 
due to height of adjacent rows of barley, winter wheat, and, in one of two 
tests, an indication of such effect in oats. The results were variable In dif- 
ferent plats, such variation being due possibly to the (mviroiimental condi- 
tions. There was no apparent effect of height of adjacent rows on the yield 
of border rows of the same variety in spring wheat. The yield of adjacent 
rows appeared to be of some importance in barley tests and in the farm crops 
spring-wheat tests. Correlations obtained for other tests indicated consider 
able soil hetemgeneity. The effect of the height of adjacent rows for the barley 
plant breeding tests was iincinestionablc. The effects of the height of adjacent 
rows were sufficient to often cause differences of 4 or 5 bu. per acre in the 
yield of border rows of the same variety *of barley. The comparison of yield 
variability of border and central rows of check plats of barley, oats, spring, and 
winter wheat was further evidence of the competitive effect of rod rows of 
small grains when grown 1 ft. apart. In nearly all tests the border rows provx'il 
to be more variable in yield than the central rows. 

“ In nearly all tests three replications as compared with a single plat reduced 
error by from 25 to 50 per cent. 

In a study of replications for rod rows of small grains considerable varia- 
bility was shown for the different tests. In general three or four replications 
seem to be about as accurate a method as the use of any number below nine. 
The indications are that from 9 to 12 replications would reduce error due to soil 
hetorogeneity to a minimum.” 

A bibliography of 16 titles is appended. 

Improved technique in preventing access of stray pollen, A. Waixkk and 
L. ES. ThatchI'IE {Jour, Amer, Boo. Agron,, 9 (1917), No. 191-19B, pi 1 ). — 
A waxed paper capsule for the prevention of contamination by adventitious 
pollen and used by the authors in plant breeding work at the Oliio State Uni- 
versity is described and illustrated. Advantages claimed for this device are 
as follows: 

The translucent paper capsules hinder very little the normal plant proc- 
esses and are cheap, light, and durable. No other method known to the 
authors will protect against pollen thrips or other small insects that inter- 
fere with pedigreed cultures. Isolation of the inflorescence in th(v (?apsiiles 
obviates the necessity of locating the cultures in places unfavoraiile for the 
plant and inconvenient for observation. The capsule makes possible the isola- 
tion of flowers borne on shrubs and trees. The device also protects the ilevelop- 
ing and ripened fruit . 

CField crops] work of the San Antonio expeiiment farm in 1916, Cl It 
liETTEEB (U. B. Dept. Apr., Bur. Blunt Indus., Worlc Ban Antonio Expt. Farm, 
19M, pp. i-id, figs. S). — This reports the progress of work continued along the 
same general lines followed in preceding years (B. S. R., 35, p. 827), iuclnding 
meteorological observations in 1916. Seasonal conditions for 1916 are noted as 
In many respects very unfavorable for crop production. 

Experiments relating to crop rotation and tillage, and corn and cotton culture 
and variety tests are described, and results obtained in the main similar to 
those previously noted. The 1916 yields of corn, cotton, sorghum, and oats 
for grain were slightly higher on biennially croppeil land than on land cropped 
annually, although the differences in favor of the biennial cropping were not 
deemed siiflicient to make the practice profitable. 
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In field plat teste with flax varieties, yields were obtained amounting to 
(14 Im. per acre for Select Ilnssian (C. I. No. 3), 5 bii. for Smyrna (0. I. No. 30), 
*1.7 1)11. for North Dakota Resistant No. 114 (0. I. No. 13), 2.3 bii. for Punjab 
(C. I. No. 20), and 0 for Soddo White (0. I, No. 30), with estimated stands 
of 75, 30, 05, 20, and 0 per cent, respectively. Eight of 12 additional varieties 
grown in single nursery rows sustained a loss in stand of from only 5 to 10 
per cent, with yields estimated to vary from 10.2 to 5.7 bu. per acre. Arranged 
in order of highest yield these varieties were O. I. Nos. IS, 10, 25, 3, 12, 16, 27, 
and 14. In date-of-seeding tests with flax, seedings of 25 lbs. per acre of North 
Dakota, resistant No. 114 were made at 15-day intervals beginning (October 15 
and ending January 5. The yields varied from 0 for the January 5 planting to 
9.3 bu. per acre for the November 15 planting. 

In variety tests with field peas the Kaiser and (3rray Winter were the only 
varieties to withstand successfully the winter temperatures of 1915-16. The 
former yielded at the rate of 2,100 lbs. of cured hay and 3.8 bu. of peas x>er 
acre and the latter at the rate of 1,800 lbs. of hay and 1.25 bu. of seed per 
acre. Kerrville, although severely injured by frost, yielded at the rate of 
9G0 lbs. of hay and 2.5 bu. of seed. 

[Report of field crops work at the Umatilla experiment farm, Oreg., in 
1915 and 1916], R. W. Alucn {XL )8. Dept. Agr,, Btir. Plant Indus., Work Uma- 
tilla Farm, 1915-16, pp. 16-18, 22-27, 82-37 ). — ^This reports the results 

of crop rotation experiments by H. Iv. Dean and numerous variety tests with 
corn, graiti sorghums, and miscellaneons forage crops. 

The crop rotation experiments begun in 1915 were planned to study the effect 
of the combination of crop, manure, and cover crops on crop yield and on the 
physical condition of the soil. The plate are irrigated by an underground pipe 
system. Applications of manure amounting to 8 and 82 tons per acre resulted 
in very pronounced increases in the yields of alfalfa and feterita grain and 
fodder for 1915 and 1910, with the plats receiving 8 tons yielding more in pro- 
portion to the manure used than those receiving 32 tons. 

Crops for soil innn''ovement, the harvesting of hairy vetch for seed, and 
variety tests with soy beans, field peas, vetches, and minor leguminous crops 
are briefly noted. Variety tests with soy beans in 1915 resulted in yields of 
hay amounting to 4,823.5 and 4,654 lbs. per acre for Medium Yellow and 
Auburn, respectively. The highest-yielding variety of field peas in 1915 was 
OiinadSan with 4,409 lbs. of hay per acre. 

In variety tests with corn for silage during 1913-1915, inclusive, Pride of the 
North has given the largest yield, although Reid Yellow Dent proved equally 
as good in 1915. Silver King, with 980 lbs. of grain on the cob, showed the 
highest grain yield in 1915. Of the sorghum varieties tested in 1915, Red 
Amber was first in yield of forage with 19,658 lbs. per acre green weight and 
10,653 lbs, of stover. Dakota Amber was first in yield of grain, with 1,502 lbs. 
per acre, and Dwarf hegari second with 1,401 lbs. For new land or coarse land 
without a high-water table these last are deemed much more desirable than 
corn, although for productive land corn is regarded as a more satisfactory 
crop. 

Sudan grass sown in 3 ft rows in 1916 and irrigated at intervals of one, two, 
and three weeks showed yields amounting to 1,500, 2,800, and 3,000 lbs. of 
cured hay per acre, respectively, and when sown broadcast yields amounting to 
2,200, 2,300, and 3,900 lbs. per acre, respectively. Sown in rows in 1915 Sudan 
grass gave a yield of 2,228 lbs. of cured hay per acre, including fiOO lbs.; of 
seed. A plat from which a soiling crop was taken in July yielded at the 
rate of 1,757 lbs. of cured forage per acre and 137 lbs. of seed. 
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Cooperative tests with Sudan grass, Dakota Ainbor sorglnim, Dwarf hogaxi, 
and feterita were conducted by farmers on irrigated and nonlrrigat:ed lauds 
of eastern Oregon during 1015. Sudan grass is said to iiavo done very well 
on dry farms but was not so uniformly successful under irrigation. Dakota 
Amber and Dwarf begaii proved to be superior to feterita iiiuier both irri- 
gated and nonirrigated conditions. 

Meld tests with Japanese sugar cane, teoslnte, brooin corn, and millet are 
briefly noted, but none of these crops is deemed suited to tlui region. 

[Meld crops work for 1916], B. A. Gitxheist {Comity Norihumb. Ed, Com, 
Bui. {1916), pp. 6-S4, 51-53, 5^-77). —This reports extensive fertilizer 

tests on poor pasture lands and old meadows ; variety tests with oats, liarley, 
wheat, beans, and root crops ; cultural tests ^vith potatoes ; tests of ilie eonipo- 
sition of swedes and turnips as affected by varietal, seasonal, and inanurial 
differences; and studies of the manurial requirements of all crops grown in 
rotation and of the residual value of manures conducted in Nortlnimlusdand 
during 1916. 

Basic slag has given the best results with poor pastures on heavy soils, 
while on the lighter soils basic slag with potash has proved most effective. 
Active nitrogenous fertilizers are said to have depreciated the feeding value of 
hay on old meadow lands, while phosphatic fertilizers, supplemented with 
potash when necessary, have gi’eatly developed clover and improved the feeding 
value of the hay. Basic slag as a supplement to manure has given the best 
results on old meadow lands. The residual effects of feeding oil cake to 
grazing stock have not proved as beneficial as was expected. 

Early plantings of potatoes gave increased yields over raedimn and late 
plantings. Sprouted seed increased the yield more than a ton jxr acre over 
unsprouted seed. Injuries from late frosts resulted in a reduction of nearly 
50 per cent in the total crop, and in the proportion of large tubers from about 
86 to about 60 per cent of the total. 

[Meld crops work for 1917], D. A, Giucheist {County Fortlmmb. Bd, Co7n, 
Bui. 26 {1917), pp. 20-S4f #-"77). — continuation of work noted above. 

Meld experiments, 1916 {Dept. Agr. and Tech. Instr. Ireland Jow\, 17 
{1917), Wo. 2, pp. 2J/2-256). — Continuing work previously noted (E. S. B., IlG, 
p. 520), variety tests with barley, mangels, oats, turnips, potatoes, and wheat, 
and manurial and cultural tests with potatoes and wheat are reported from 
numerous centers for 1916. 

Tests with sprouting seed potatoes showed an average increase in yield for 
ihe 13-year period 1003-1915 of nearly 2 tons per acre over uiiS|)route(! seed. 
Cultural tests, including the use of sprouted seed, the application of 20 tons of 
manure and 6 cwt of a standard fertilizing mixture, and with the crop si;) rayed 
twice at an estimated cost of $20 per acre, yielded an average increase of 4 tons 
of potatoes over plats seeded with whole, unsprouted tubers, with 20 tons of 
manure only and un^rayed. Change-of-seed experiments are rei)orted from 
which it was concluded that where sufficient attention is devoted to the selec- 
tion of home-grwn seed, seed importations are unnecessary. 

Comparative tests of farmyard manure and seaweed as a fertilizer for pota- 
toes in the 4-year period 1912-1915 indicated that with applications of equal 
amounts seaweed did not produce quite so heavy a crop as the manure, but 
that when seaweed was used with commercial fertilizers muriate of potash 
could be omitted without any material reduction in yield. A standard mixture 
of 1 cwt. of sulphate of ammonia, 4 cwt. of acid phosphate, and 1 ewt. of 
muriate of potash, together with farmyard manure, is recominendecl for 
potatoes on most of the soils of Ireland. On peaty soils the above mixture has 
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given good results, especially when applied at the rate of 9 cwt. per acre. Basic 
slag was found to be inferior to acid x>hosphate, and nitrate of soda to sulphate 
of ammonia on peaty soils. 

Red Marvel spring wheat gave the highest yield, with about 48.5 bu. per 
acre, with Red Fife second with about 47.6 bu., while of the winter wheats 
•tested Wliite Stand-up, ^vith a yield of approximately 45.7 bu., and Queen 
Wllhelmina, with about 44.8 bu. were best. Fertilizing wheat after root crops 
was not deemed profitehle, but after gi*ass or another grain crop an application 
of from 2 to 3 cwt. of acid phosphate supplemented by 1 cwt. of sulphate of 
ammonia in the spring is recommended. 

Agricultural experiments. — Report for year 1915-16, W. J. Spaffoeu, A. A. 
Kilsby, F. Coleman, and L. J. Cook {Jour. Dept. Agr. Bo. Aust.^ 20 {1917} ^ Mo. 

<S, pp. i}02-(jlS ). — Variety tests with potatoes, oats, barley, and wheat, and fer- 
tilizer tests with potatoes and wheat are reported for three experimental 
centers in South Australia. 

The liigliest potato yield, approximately 8,337 lbs. per acre, was secured from 
an application of G cwt. of lime and 1 cwt. of sulphate of potash as compared 
with a. yield of about 8,071 lbs. obtained from the untreated check. 

Tlio Idghost average wheat yield, 20.55 bu., in fertilizer tests extending over 
a period of 12 years, 1005-“1910, Inclusive, was obtained from an application of 
1 cwt. of rock phosphate, 0.5 cwt. of sulphate of potash, and 0.5 cwt. of nitrate 
of soda. A yield of 15.17 bu. w^as obtained from the untreated check. 

[Field crops work at the Coimbatore Agricultural Station], R. 0. Wood 
{Dept. Agr. Madras, Upt. OoimOatore Agr. Bta., lOlS-Uh pp- S8; IBli-lS, pp. 2^; 
191 {>-16, pp. 22; 19X6-17, pp. 19).— In a continuation of work previously noted 
(E. S. R., 31, p. 733), variety, cultural, and fertilizer tests are reported with 
rice, millet, wheat, ragi, cumbu, cotton, gram, sugar cane, and miscellaneous 
fodder crojis for the period of 1913 to 1917, inclusive. Brief notes on meteor- 
ological conditions for the period are Included. 

[Field crops work at the Hagari Agricultural Station], G. R. Hilson {Dept, 
Agf\ Madras, Kpt Ilagari Agr. Bta., mS-U, pp. 22/ 19H-15, pp. 16; 1915-16, 
pp. 25; 1916-17, pp. 20). — Variety and individual selection tests with cotton, 
grain sorghums, ragi, potatoes, and sugar cane ; tests of oil cake and sheep and 
cattle manure as organic fertilizers; rotation tests with sorghum, gram, millet, 
and cotton ; cultural tests with millet and ragi ; and fertilizer tests with sugar 
cane are briefly reported for the period of 1913 to 1917, inclusive. 

Higher yields of sorghum, grain and forage, were obtained witli sheep manure 
than with oil cake or cow manure. The highest yields of grain and fodder were 
obtained from rotations of sorghum with Bengal gram. Peanuts used as a 
green manure for sugar cane, and supplemented by 200 ibs. of acid phosphate 
gave increased yields of cane over gi*een manuring alone. 

[Field crops work at the Nandyal Agricultural Station], O. R. Hilson, 
D. Ananba Rao, and K. Ramasastkulu Nayiiou {Dept. Agr. MMras, Bpt 
Nandgal Agr. Bta., 19M-U, pp. 0; 19U-15, pp. 10; 1915-16, pp. 8; 1916-17, pp. 
9).— Oiiltural, variety, and manurial tests with sorghum, cotton, and iniseella- 
neous cereal and fodder crops are reported for 1913 to 1917, inclusive, with a 
brief discussion of local agricultural comlitions. 

Experiments with clovers and grasses, F. G. Steblek {Landw. Jahrd. 
Bchweiz, SI {1911), m 1, pp. l-lfS, figs. H).— Ooraparative field tests of French, 
Spanish, Syrian, Persian, and South Russian alfalfas, eight different clovers, 
and six grasses are reported. The tabulated data show the green and ait- 
drled weight of the forage, together with a report on the percentage of purity 
and germlnability of the seed, the percentage of usable seed, and the weight of 
1,000 seeds for each variety tested. 
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CoBceTniiig alfalfa and soy beans, J, L. Hiixs {Vermont fttn. Bill, 204 
pp^ ^.d-72). — Tills article is a eoiiualatiou of general information relating to llie 
proiliiction and use of alfalfa and soy beans, witli specijil reference to Vermont 
conditions. 

Irrigation of alfalfa, S. Foutieti (U. S, Dept. A 0 \ Furmerfi' Ilul. 8 $o 
pp. 40, figs. SG),—A revised and a.l)ridge(l edition of Fanrun-s’ lUillidiln :\7*l 
(E. S. E., 22, p. 135). The use of portable pipe for irrigating alfalfa In 
regions where water is pumped at considerable expense' is descaibed. Addi- 
tional data are p^e^sented on the amount of water required ns indicated by 
field tests at several experimental centers. 

Influence of tbe frequency of irrigation on the yields of alfalfa, K. W. 
Atxen (U. iSf. Dept. Agr., Bur. Plant Indus., WorJc VnialUki Expt. Farm, .//I/5-./6** 
pp. 18, 19). — Three years’ experiments, designed to show the iiiOnenee (>f ilie 
frequency of irrigation on yields of alfalfa, showed ** the highest duty of water 
to result from irrigating alfalfa at intervals of three weeks, whiles the gr('at(\st 
return from the land comes from irrigating weekly. The amount of Imy 
produced by weekly irrigations over that derived from biwcMdcly irrigations 
averages but 0.56 ton for the three years and does not warrant the additional 
hibor of applying the extra 10 irrigations and the 3^ ft. of water used. This 
excess labor and water are approximately sufficient to produce 4.76 tons of hay 
per acre when applied to other land. Biweekly irrigations are definitely showp 
to give the best results from the labor and water involveil.” 

Bean growing in eastern Washington and Oregon and northern Idaho, 
L. W. Fltjharty, revised by B. Htjnteh (U. 8 . Dept. Agr., Farmers^ Bui. 907 
{1917), pp. 16, figs. S). — revision of Farmei's’ Bulletin 5G1 (E. S. R, 60, p. 
138). 

Red clover experiments. — A second series of investigations relating to the 
improvement of red clover, H, M. Gmelin {Cultura, 28 (1916), No. 84, pp. 414 -^ 
430; 29 (1917), Nos. S 41 , PP- figs. 8; 842, pp. 49-62; 848, pp. 7.W5).— 
Continuing work previously noted (E. S. R, 33, p. 131), the autlior reports 
rather extensive observations of inheritance of flower color (white and red), 
leaf spot, and compound leaves with more than three leaflets in red clover. 
Further observations are reported on the isolation of individual plants, iho 
crossing of different clover varieties, the verification of seed color, and the gi'iiin 
weight of different clover races. 

Selecting corn seed, B. B, Babcock (California Bta. Giro. ISO (1917), pp. 7, 
figs. 8).-— A brief, popular discussion on the handling of newly harvested corn, 
with directions for field selection and for individual plant tests as a means of 
improving the corn crop. 

Manufacturing tests of the official cotton standards for grade, W. S. Dean 
and F. Tayeoe (U. S. Dept. Agr. Bui. 591 (1917), pp. 27, figs, ii),— This de- 
scribes spinning and weaving tests conducted during 1916 in representative mills 
at Pall Elver, Mass., and in the textile department of the North Carolina College, 
and bleaching tests made in Fall Biver and in the Nev?* Bedford (Mass.) Textile 
School to determine the relative intrinsic values of cotton of the grades of 
middling fair, good middling, middling, low middling, and good ordinary of the 
official cotton standards of the United States. The chief factors considered 
were the percentage of waste, the tensile strength of the yarn, tlie bleaching 
properties of the yarn and cloth, the moisture content, and other manufacturing 
properties of the cotton. The cotton employed was from the 1914 crop pur- 
chased during May and June of 1915 from the following zones or sections of the 
cotton belt: Piedmont Plateau, Atlantic Coastal Plains, eastern Oiiif Coastal 
Plains, western Gulf Coastal Plains, and western Prairie Lands and Plateau. 
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OonsicleraMe tabulated data are presented and discussed and the results illus- 
trated by graphs. 

In addition to the above a comparison wa^ made of results of spinning teste 
t)f the old permissive cotton grades with tlie present official cotton standards in 
tests conducted in a representative mill at Danville, Va., In 1913 on cotton from 
the 1912 crop. 

Tiie results of the spinning tests are summarized graphically and conclusions 
relative to the other observations as follows: 

The results of the moisture determinations emphasize the need of a more 
exact knowledge of the moisture content of cotton in the various stages of 
hamlltng and marketing it and of maintaining proper artificial atmospheric con- 
ditions while it is in the course of manufacture. 

Tensile-strength tests were made of yarn which had been spun with the use 
of several twist constants [twists per inch divided by square root of number of 
yarns]. It was found that the constant of 4.75 which is generally considered 
standard for upland cottons was excessive. . . , 

The bleaching tests . , . showed that when the goods made from each grade 


were bleached umler identical conditions middling fair and good middling were 
practically identical in color. The goods made from middling did not produce 
quite as pure a white as middling fair and good middling, hut for commercial 
purposes gave satisfactory results. The goods made from low middling gave a 
slightly slaty color wdien closely compared with the other grades, while the goods 
made from good ordinary were easily distinguished by a slaty, bluish cast when 
compared with the goods made from middling cotton or that of a better grade. 
The lower grades might have been bleached more satisfactorily if in some of the 
processes the factors of time, concentration, and temperature had been altered. 

** A comparison of the waste and tensile strength of the old permissive cotton 
grades . , . with the results of tests made on the present official cotton stand- 
ards . . . shows that the changes made in the revision of the old permissive 
grades did not change the percentages of waste in the corresponding grades, but 
involved principally the factor of color and affected chiefly the lower grades. 

The tests based on the oflicial cotton standards of the United States show 
that after making allowances for the losses due to the cleaning processes there 
is comparatively little difference between the grades above and those below 
middling in tlie price paid by the manufacturer for each pound of the usable 
cotion obtained from hales of the different grades, but that there is a difference 
in the intrinsic value per pound of the manufactured product. Accordingly, on 
the basis of quotations and values at the time of the tests, the inducement in 
tlio price paid to tlie farmer for the production of high-grade cotton was not 
coiTiniensurale with tlie greater value to the manufacturer of the product derived 
from such cotton.” 

Pollination and cross-fertilization in the juar plant (Andropogon sor- 
ghum), 11. I. D. Gkaham {Mem. Dept. Agr. India, Dot. 8cr., 8 (19 JG), No. 4, pp. 
201-216, pis. Pollination and cross-fertilization studies with A, sorghum, 
made on the Nagpur (India) farm from 1908 to 1914, inclusive, are reported. 
The plants are said to be protogynoiis, the flowers being normally pollinated 
from higher flowers of the same panicle. Though typically anemophiloiis, the 
flowers were visited by insects, chiefly bees, at certain seasons. This condition 
probably led to natural cross-pollination, {lex>endii)g on the structure of the 
panicle, being greater in the loose forms than in the more compact ones. 

Flowering occtirred’in a fairly regular order, the majority opening between 
2 and 4 a. m., though stray flowers opened liefore and after, depending, ppou' 
atmospheric conditions. The whole process from the time of the opening of t&0 
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glumes until tlie antliers assumed a pendent position occupied an average erf 
10 minutes, altliongh it occasionally required only 8 mimites, wMle instances 
were recorded where SO minutes were required to complete tlie process, 'The 
flowers opened only once, the glumes remaining open to S hours. Ttie stigmas 
remained outside and appeared quite fresh for ^4 hours after the glmiies had 
closed. The length of time required for tlie whole panicle to i*oiTii>lete llowerliig 
varied with the sfee of the infiorescence and the number of llowers, but aver- 
aged about 7 days. 

Cross-pollination between the flowers of the same panicle was tlie rule, the 
pollen from the higher and earlier-opening flowers falling on the stigmas ol 
the lower and later flowers. Oross-poUination by foreign pollen i:m oumr 
only In the first flowers to open and possibly In those late-opening flowers 
whose anthers do not dehisce. Self-pollinat ion can occur only where the stigma 
remains surrounded by anthers which do not fall out. 

The relative frequency of foreign pollination was found to be fl per cent 
in a loose type of panicle with short glumes and only 0.6 per cent in a compact 
type of panicle. In Tharthur there was 20 per cent foreign iiolUnatlon. Ball 
reported 50 per cent as the maximum. 

A number of artificial cross-pollinations were made in a study of grain and 
glume characters. The grain is said to be either red, white, or yellow, while 
the glumes vary in length in comparison with the grain, from the commoner 
type which is shorter than the grain to the less common type which is much 
longer and completely conceals the grain. This latter type, so far as observed, 
was always associated with a loose type of panicle. In the grain, red and yel- 
low and red and white behave as simple allelomorphs, red being dominant in 
both cases. Likewise, yellow and white may behave as simple allelomorphs, 
or the heterozygote may be red, behaving as a dihybrid with a 9 : 3 : 4 ratio for 
red, yellow, and white, respectively. The simplest explanation is deemed to be 
that certain white-grained plants were undeveloped reds, requiring the pres- 
, ence of yellow to cause the red color to develop. The long and short glume 
characters behave as simple allelomorphs. 

Variety study of the Irish potato, W. H. Wicks (ArJeansas Bi(i, Buh IS7 
(1917) f pp, 3-My figs, 24 ), — ^This bulletin reports the results of extensive tests 
conducted at Fayetteville from 1615 to 1917, inclusive, at Van Buren during 
1916 and 1917, and at Springdale in 1917, together with storage tests and 
brief notes on approved methods of potato growing and on the production of a 
second or fall crop in the State, A classification as to season and color has 
been made of the varieties employed in the test based on the scheme of classi- 
fication suggested by Stuart (E. S. B., 32, p. 830). Bliss Triumph, tlie princiiaU 
commercial variety of tlie State, was used as a standard for comparison. 

At Fayetteville 62 varieties showed higher average yields than Bliss Tri- 
umph, Irish Gobbler being first with 187.16 bu. of marketable tubers per acre, 
as compared with 70.38 bu. for Bliss Triumph. For the July 15 digging, 6 
red and 16 pink varieties gave a higher average yield than the standard variety, 
while for the June 16 digging Irish Cobbler, Dussex Early Queen, and Early 
Six Weeks were the only varieties to exceed the State average, 71 bu. per acre. 

At Van Buren 17 varieties exceeded the standard, Burpee Extra Early 
being the best with an average yield of 104.23 bu. of marketable tubers per 
acre as compared with 69.64 bu. for Bliss Triumph. 

The highest yield at Springdale was obtained from White Mammoth, amount- 
ing to 152.92 bu. per acre on old land. Bliss Triumph gave a yield of 69.74 
bu. on old land. Potatoes grown on old land gave much higher yields in every 
case than those grown on new land. 
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A test of Yarieties propagated from home-growo seed stored in an ordinary 
farm ceEar during 1916 and 1917 at Fayetteville resulted in average yields for 
tlie leading varieties of 83.8, 82,29, and 80.47 bn. of marketable tubers per acre 
for Enral New Yorker No. 2, American Wonder, and Prosperity, respectively. 
The average loss from decay of these varieties amounted to 53, 42, and 5 per 
.cent, respectively, and varied from 1.5 per cent for Manistee and Norcross to 
76 per cent for Quick Crop for all the varieties tested. Bliss Triumph sus- 
tained a loss of 25 per cent. Digging dates found most satisfactory for suc- 
cessful storage were from July 1 to 15 in the Ozark region and from June 1 
to 10 in the Arkansas River region. 

Seed potatoes from the first crop to be used for fall planting were stored 
in the ground, in sand and mulch, and dry straw mulch, and in cellar, shed, 
and deep pit at Fayetteville, and in the ground, shed, and cellar at Van Buren. 
A cooperative test in refrigeration wslb conducted at Eldorado. Ground stor- 
age resulted in considerable loss of seed from decay, while practically no loss 
%vas sustained from the other methods. The stand of plants from seed stored 
in sand and mulch, and in the ground at Fayetteville was 83 per cent greater 
than that from seed stored in other ways, and at Van Buren 50 per cent 
greater for seed stored in the ground. 

The fall crop of Irish potatoes, W. H. Wicks (ArJcarisas Sta. Gire, SO 11917} ^ 
pp. 4), — This briefly outlines methods for growing a second crop of potatoes in 
Arkansas, and recomends varieties adapted to conditions in the State. 

Sugar-cane experiments in the Leeward Islands, 1915-16, H. A. Temp any 
ET AL. {Imp. Dept. Agr. West Indies^ Sugar-Cane Bwpts. Leeward Isl,, 1915-16^ 
pt$. 1-2, pp. 76, pi, J). — Variety and fertilizer trials with sugar cane conducted 
in Antigua, St. Kitts, and Nevis in 1915-16 are reported as in previous years 
(E. S. R., 35, p. 443). 

In the variety tests at Antigua, the five leading plant canes and their yields 
per acre were as follows: B. 6308, 32 tons of cane and 5,600 lbs of sucrose; 
B. 4596, 32.2 tons of cane and 5,160 lbs. of sucrose; B. 1528, 27.8 tons of cane 
and 4,730 lbs. of sucrose; B. 6388, 25.8 tons of cane and 4,710 lbs. of sucrose; 
and B. 3922, 25.4 tons of cane and 4,540 lbs. of sucrose. The lowest yield was 
secured from B. 1753 with 15.2 tons of cane and 2,020 lbs. of sucrose. Of 13 
varieties which have been under experimental cultivation for the past 15 
years, Sealy Seedling has given the highest mean yield of sucrose, 6,450 Iba 
per acre, with B. 208 second wflth 6,270 lbs., and B, 156 third with 6,150 Iba 
The highest yield with ratoon canes for the year was obtained from B. 3741 
with 28.5 tons of cane and 4,630 lbs. of sucrose, vdth B. 3922 second with 26.9 
tons of cane and 4,500 lbs. of sucrose. Sealy Seedling, with an average yield 
of 3,680 Ihs. of sucrose per acre, w^as first of 12 varieties of ratoon canes tested 
for the past 15 years, and B. 156 second with 3,560 lbs. The lowest yield with 
ratoon canes for the 1915-16 season was from A. 5, 14.3 tons of cane and 2,040 
lbs. of sucrose. 

At St. Kitts the five leading plant cane varieties were D. 109 with 36.3 tons 
of cane and 8,090 lbs. of sucrose, D. 216 with 36.6 tons of cane and 7,930 lbs, 
of sucrose, B. 4596 wdth 39 tons of cane and 7,670 lbs. of sucrose, B. 254 with 
33.2 tons of cane and 7,620 lbs. of sucrose, and White Transparent with 33.1 
tons of cane and 7,540 lbs. of sucrose. The lowest yield was secured from 
B. 1753 with 20.4 tons of cane and 3,870 lbs. of sucrose. The highest average 
yield for all seasons was secured from D. 216, 7,930 lbs. of sucrose for one 
season, with B. 208 second with an average of 7,620 lbs. of sucrose for 16 
seasons, and D. 109 third with 7,400 lbs. of sucrose for 11 seasons. In tests 
with ratoon canes for 1915-16, A. 2 was first with 35 tons of cane and 7,660 
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lbs. of sucrose, and B. 109 second with 28.2 tons of cane and 6,470 lbs, of su- 
crose. B. 3289 was lowest with 16,9 tons of canc ami 3,660 lbs. of sucrose. 
The highest average yield of ratoon canes for all seasons was obtained from 
A. 2 with 5,690 lbs. of sucrose for two seasons. B. 1753 was second w'ith 5,000 
lbs. for eight seasons, and B, 208 third with 5,500 lbs. for 15 se^lson^s. 

Tests with plant canes only are reported for Nevis, 1). 210 being first with 
41.9 tons of cane and 8,SS0 lbs. of sucrose, and D. 1111 second with 40.3 tons 
of eaiie and 7,690 lbs. of sucrose. B. 147 was low^est with 24 tons of cane and 
4,790 lbs. of sucrose- The highest average yield for all seasons was olitalncd 
from D. 216, 8,880 lbs. of sucrose for one season, with D. 1111 second with 
6,550 lbs. for two seasons. 

Applications of 20 tons of pen manure apparently increased the yield of 
cane 5.5 tons per acre, while corresponding applications of commercial fertil- 
izers gave exceptionally good returns, due to the favorable climatic conditions 
which prevailed during the growing season of 1015-16. The highest increase 
in the fertilizer tests, 11.2 tons of cane per acre, was secured from an appli- 
cation of 80 lbs. of phosphoric acid as basic slag, in addition to 60 lbs. of 
nitrogen as sulphate of ammonia and 60 lbs. of potash as sulphate of potash. 
An increase of 10.2 tons followed an application of 60 lbs. of phosphoric acid as 
acid phosphate in conjunction with nitrogen and potash. An application of 24 
lbs. of potash in conjunction with phosphorus and nitrogen showed an increase of 
8 tons, while a 40-lb. application showed an increase of only 7.4 tons. Sixty-lb. 
applications of nitrogen as sulphate of ammonia and nitrate of soda showed 
increases of 7.3 and 7 tons of cane, respectively. 

The three-year-average results, 1913 to 1916, indicate that nitrogen is the 
most essential element required for conditions in the Leeward Islands, The 
phosphates were practically without effect, while appreciable increases were 
obtained from potash if the latter was applied with some nitrogenous material. 
The a%"erage increase in yield from a 20-ton application of pen manure was 
5,3 tons. With 60-lb. applications of nitrogen as sulphate of ammonia and 
nitrate of soda the average increases were 5.2 and 5.1 tons, respectively. 

Application of 200 and 400 gal. of molasses per acre showed average increases 
of 3 and 3.7 tons of cane per acre, respectively. 

The results of the permanent inanurial experiments at La GuCrite, St. Kitts, 
for the season 1915-16, are reported, but no conclusions drawn. TIkj highest 
increase in yield, 8.9 tons of cane, was secured from the plat receiving pen 
manure alone. 

The effect of sodium nitrate applied at different stages of growth on the 
yield, composition, and quality of wheat, J. Davioson and 1. A. LeOusec 
<Jo«n Amer. Boc. Agron,, 9 (1917), No. PP- 14^-154). — Bl-om the work of 
LeOlerc and Leavitt (E. S, R., 22, p. 730), Shaw and Walters (B. S. II., 20, 
p. 133), and LeClerc and Toder (B. S. R., 30, p. 440), it was concluded that 
the principal factor causing variations in the nitrogen content of wheat was 
climate. The investigations here reported were undertaken to determine 
whether climate was responsible for variations in the available nitrates at 
different stages of growth. 

Sodium nitrate was applied at the rate of 320 lbs. per acre at the time when 
the crop was about 2 in. high, at the time of heading, and at the milk stage. 
To assure the availability of the nitrate at a particulr stage of growth it was 
applied in solution, the concentration being 1 : 100 in all cases. Parallel plats 
were prepared to which the solid nitrate was applied to check the solution 
method. All plats received the .same amount of water at each of the three 
stages of growth, and were checked by a series of plats receiving no water. 
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AfMitional series of plats received sodium nitrate and potassium clilorid and 
potassium cMorid alone in order to compare the results obtained under these 
conditions with those obtained by Headden (B. S. H., 33, p. 41). The treat- 
ment of the individual plats for each stage of growth is outlined. The ex- 
periments were conducted in 1916 on the Kentucky Experiment Station farm, 
at Lexington, Ky. The results obtained are reported in tabular form, showing 
the yield and percentage of grain, percentage of yellowberry and protein con- 
tent, and the weight per bushel and weight per 1,000 kernels of wheat grown 
under the various treatments. The conclusions arrived at may be summarized 
as follows: 

The presence of sodium nitrate in the soil at the early stages of growth 
stimulated vegetative growth and gave greater yields. The nitrate in the 
soil at the time of heading gave a better quality of grain with regard to color 
and protein content, but the vegetative growth was not in the the least affected. 
The nitrate in the soil at the milk stage had no effect on the yield, quality, 
or protein content of the grain. Identical results were obtained from the 
plats receiving nitrate in solution and those receiving it in solid form, except 
that the yields from plats receiving the fertilizer at the first stage were higher 
in the former case than in the latter. This difference was attributed to a 
better distribution of the fertilizer when applied in solution. 

Potassium chlorid did not affect vegetative growth nor the composition of 
the grain, but did seem to increase the amount of yellowberry when used alone, 
agreeing in this respect with results obtained by Headden, as noted above and in 
more recent investigations (E. S. R., 37, p. 38). No consistent variation was 
observed in weight per 1,000 kernels or in weight per bushel. Although these 
experiments are believed to have established a definite correlation between per- 
centage of nitrogen and yellowberry, they did not indicate any such correla- 
tion between protein and weight per 1,000 kernels, a correlation found in 
previous work of LeOlerc and his associates. The authors conclude that this 
may be due to the change from the hard winter wheat variety formerly used 
to the soft winter wheat variety used in these experiments, or that the causes 
affecting protein content and color of grain and those affecting the weight 
per 1,000 kernels are not th^^ same. 

The quality of western-grown spring wheat, 0. H. Bailey A^ner. 

Soo, Agrofi,y 9 (1917) ^ No. 4r PP^ 155-161 ). — ^Hata obtained from milling and bak- 
ing tests made at the Minnesota Grain Inspection Department Laboratory with 
Washington, Idaho, and Montana wheats of the 1916 crop and showing the per- 
centage of crude protein in each are reported in tabular form and discussed. 
The samples analyzed included western hard spring wheats, western hard win- 
ter wheats, western soft red wheats, Early Baart, Pacific Bluestem, and other 
western white wheats. 

The quantity of Marquis wheat produced in the l^aclfic Northwest and Mon- 
tana during 1916 was much larger than usual, due to an increased acreage in 
certain sections and to tlie reseeding of winterkilled winter wheat fields in 
Montana. Marquis grown at Pullman, Wash., was higher in protein content 
and baking strength than any of the common varieties analyzed, while samples 
of this variety grown at lower altitudes were, in general, materially lower in 
baking value and percentage of crude protein than those grown at higher alti- 
tudes, the difference being attributed to the shorter growing season under the 
latter conditions. Marquis growm under dry-farming conditions in Montana 
was of good milling and baking quality and somewhat superior in these respects 
to Turkey winter wheat grown in the same districts. 

Early Baart samples from the Big Bend district near Lind, Wash., were 
higher in percentage of crude protein and were nearly as satisfactory from the 


49984"— la- — 4 



baking standpoint as tlie average spring wheats produced east of tlie Divide 
and in the northern Great Plains district. 

Hie soft red and white 'wheats, such as Jones Winter irife, Littles Club, Red 
Bnsslan, and Forty fold, are deemed generally inferior in baking qiia lilies to 
Marquis and Turkey grown In the same sections. 

Winter wheat in the Great Plains area: Belation of cultural methods to 
production, E, C. Ciiilcott, J. S. Conis, and J, Ik Kxtska (?7, B. I)cpt/Agt\ But 
59S (1917), pp, 55, -fig, i), — ^This presents a study of the yields and of tlse 
comparative cost of production, with the resulting profit or loss, of winter 
wheat grown under various methods of seed-bed preparation at l.S field stations 
in the Great Plains region, made in such a way as to show the effect of crop- 
ping and cultivation in only the year preceding its growth. The investigations 
cover an aggregate of 75 station years, embodying the data from 1,137 plat 
years. The area studied included the western portions of North and South 
Dakota, Nebraska, Kansas, Oklahoma, and Texas and tlie eastern portions of 
Montana, Wyoming, Colorado, and New Mexico. The results obtained at each 
field station are discussed separately, and tabulated data presented giving the 
yield and cost of production for such cultural treatments as early fall plowing, 
late fail plowing, subsoiling, listing, disking, green manuring, summer tillage, 
and previous cropping. A brief description of the soil, with special reference 
to Its depth and water-holding capacity, accompanies the discussion of each 
field station. 

The results obtained in these investigations w^ere in a measure comparable 
with those found in similar studies with spring wheat, already noted (E. S. B., 
33, p. 137), and led to the general conclusion that in the average of all 
methods by which the crops are grown winter wheat has a marked advantage 
over spring wheat, both in yields and profits per acre, at North Platte [Nebr.], 
Akron [Colo.], and Hays, [Kans.], in the central portion of the Groat Plains 
and at Huntley, Mont. At the other stations, where either crop can be grown 
profitably, the average differences in favor of either are not great enough to 
be conclusive from tlie evidence at hand. 

It was further shown that in the case of winter wheat “the average differ- 
ence in yields between early (deep) and late (shallow) fall plowing is 1 bii. 
per acre. At most stations the difference is small, while at others the advan- 
tage of one over the other depends on the season. At ScottsbhifC [Nebr.], Nortli 
Platte, Hays, and Amarillo [Tex.], the differences are rather consistenly in favor 
of early plowing, and this method is more profitable at these stations. At the 
other stations late plowing has netted larger returns. 

“ Furrowing with a lister after harvest and leveling the ridges preparatory to 
seeding have resulted in an average increase of 0.9 hu. over early plowing and 
2.2 bu. over late plowing. As it is a cheaper method of preparation than plow- 
ing, it has consequently been more profitable. At Hays and Amarillo it has been 
the most profitable method. 

“Subsoiling has increased the yields over plowing without subsoiling at 5 of 
the 10 stations at which it has been studied. At these stations it has been more 
profitable than ordinary plowing. At the other stations it has been the least 
profitable of the continuous-cropping methods. It has not shown any value in 
overcoming drought. 

“ Disked com ground has given consistently high yields. This, together with 
the low cost of preparation, has resulted in this method showing the highest 
average net returns of any of the methods at all of the 11 stations where it has 
been tried except at Huntley and Amarillo. These profits are based on the 
assumption that the corn crop was so utilized as to pay for the cost of pro- 
ducing it 
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“ Slimmer tillage bas given tbe Highest average yields of any method under 
trial at 11 of the 13 stations. However, on account of its high cost, due to extra 
labor and alternate-year cropping, it has not netted the largest returns except 
at Huntley. 

Green manuring is the most expensive method under investigation. It has 
given the smallest^net returns of any of the methods at all of the stations ex- 
cept Huntley, where the profit from it is slightly greater than from either fall 
plowing or siibsoiling. 

“In comparison with spring wheat, winter wheat shows a greater response 
to summer tillage and is the more profitable crop to grow on land so prepared. 
This appears to be true at all stations studied except possibly Garden City 
[Kans.], Dalhart [Tex.], and Tucumcari [N. Mex.], where large average losses 
attend the growth of either crop.” 

Extending the area of irrigated wheat in California for 1918, F. Adams 
{California ^ta. Giro. 182 (1017), pp. Jf ), — ^This briefly outlines the possibilities 
of increased wheat production in the Sacramento, San Joaquin, and Imperial 
Valleys of California by a ludlcioiis use of available irrigation facilities. 

More wheat (Arkansas Sta, Circ. SI [1917], pp. 1/). — A. brief, practical out- 
line on wheat growing in Arkansas. 

Agricultural seed: Concerning the germination of seed, 0. P. Bitens, A. K. 
Peiteesen, and L. H. Flint (Vermont Sia, Bui. 205 (1917), pxy. S~4S, pis. 4 ). — 
This reports the results of purity and germination tests of 365 official samples 
of agricultural seed collected throughout the State during Miiy, 1017, together 
with a discussion of the Vermont agricultural seed law. Approximately one- 
twelfth of the samples analyzed were not guaranteed as required by law and 
about 2 per cent of those that were guaranteed were found to be seriously de- 
ficient in purity. 

The importance of the home determination of the viability of seed is em- 
phasized and simple devices for determining the germiiiability of seed briefly 
described. 

Seed Beporter (U, S. Dept. Agr,, Seed Bptr., 1 (1917), Vo. pp. d). — This 
number contains statistical information and tabular data on the supply of clover 
and alfalfa seed held by large dealers November 15, 1917, and on the preliminary 
garden seed survey of November 1. 

Market conditions and seed movements are noted as follows : Sorghum seed 
and German millet in Kansas and Missouri ; cov-iieas in the cotton States ; sweet 
clover, Sudan grass, and alfalfa in Kansas; clover an." timothy at Toledo, Chi- 
cago, and Milwaukee; Kentucky bluegrass in Missouri and Iowa ; and soy beans 
in Mis.sissippi and Louisiana. The seed corn situation throughout the corn 
belt is briefly review'ed and the seed sweet corn situation noted. Thresher re- 
ports of clover and timothy In Michigan are given, and tabular data presented 
on imports of forage plant seed permitted entry into the United States during 
November, 

Special articles include Clover Seed Production, by A. J. Pieters, and The 
Lespedeza Seed Production and Movement for 1917, by H. S. Coe. The necessity 
of a reserve supply of cottonseed for 1918 plantings is emphasized. Suggestions 
relating to the labeling of field crop seeds, as adopted by the 'U, S. Department 
of Agriculture and representatives of the seed trade, and later approved by 
the seed trade associations, provide that lots of 10 lbs., or over; of field crop 
seeds shall be so labeled as to show' the name of the seedsman, the kind of seed, 
the viability of the seed, and the origin of the seed. 
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!Plie winter storag’e of roots, F. II, Aldbich (Verm.ont Sta, Bui* BOS 
pp. 5-5).— Tabiikir results are given of preliminary studies iiuide with carrots, 
beets, and parsnips largely to determine the iullnence of temperature varia- 
tions daring storage, of media, and of disinfectants upon such prisservatloii, 
as well as of the nature of the modifications occnrring ‘ in tlie vegetable 
structures during storage. The storage period in all cases lasted from Novem- 
ber 12 until May 28. 

The results of the temperature tests indicate in general that these vegetables 
should not be stored at living-room temperatures, that beets will store well 
under cellar conditions, and that carrots and parsnips will keep better under 
cold-storage conditions. 

The media tests indicate that it is not necessary to pack beets in any sub- 
stance in order to keep them well, but that carrots and parsnips keep somewhat 
better when packed in alternate layers of sand. Sawdust, newspaper wrap- 
pings, and garden soil were less satisfactory as packing media. 

Immersing the vegetables for ten minutes in Bordeaux (5:5:10) appeared 
to improve the keeping quality of carrots and parsnips when stored in the 
cellar, but was detrimental to beets. A 3-minute immersion in mercuric chlorid 
(1 tablet to 1 pint) gave decidedly poor results. Imiimrsing the vegetables in 
paraffin did not injure the keeping quality of beets but gave very poor results 
with carrots and parsnips. 

Moisture determinations were made before and after storage. In general, 
it may be said that the roots packed in dry media lost In weight ; that those 
packed in moist media gained in weight; that those placed in cold storage 
gained ; and that those treated with disinfectants lost in weight. 

Relative to the edible qualities of the vegetables after storage carrots placed 
in cold storage, packed in dry sand and dry sawdust, as well as those im- 
mersed in Bordeaux, were tender and well flavored. The best beets were those 
packed in moist sand, moist sawdust, or garden soil. The best parsnii)s were 
those placed in cold storage, packed in moist sand, moist sawdust, dry saw- 
dust, as well as those immersed in Bordeaux and those immersed in paraflln. 

Careful comparisons of the tissues of the three vegetables under study made 
in the fall and again in the spring after 6.5 months storage led the author to 
conclude that there Is an increase in the amount of fibrous tissue following 
winter storage in beets, but not in carrots and parsnips. It is tlimiglit that the 
apparent increased toughness and stringiness of the latter in the spring may 
be due to the thickened trachea tubes, although the correctiK^ss of this surmise 
was not demonstrated. In the case of the beet, however, it was quite clear tiuit 
increases in fiber tissue occurred to a greater extent in the lots kept under dry 
than in those kept under moist conditions. This development seemed to be 
made at the expense of the surrounding companion and parenchyma cells. 

Greenhouse-grown radishes were stored on March 12 in cold storage wrapped 
in cheesecloth, in the cellar, and in the living room. Lots were stored with the 
tops on and with the tops ofl. The radishes were preserved in a fairly edil>le 
condition under cold storage for about 3 months. Radishes wrapped in cheese- 
cloth and placed in cellar storage were preserved for about 1 month. Those 
placed in water were preserved for about 3 weeks. Radishes placed in water 
in the living room were preserved for about 10 days. In all cases the lots 
on which the tops were deft kept better than those which had been topped. 
There was no noticeable benefit in using distilled water in place of tap watex. 

War vegetable gardening and the home storage of vegetables {Wmhington, 
D. €*: Wat War Gard* Com., 1918, pp* $2, figa- 50).— A compilation on home 
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gaMening and home storage of vegetables, prepared under the direction of the 
National War Garden Commission. 

The forcing of plants by means of warm water immersions, W. G. Bodine 
{Yermont Sta* Bui, BOS (1917) ^ pp* 9, 10), — A brief summary of the results se- 
cured In a test of the warm water method of forcing plants (E. S. E., S2, 
p. 4S7). 

Twigs of wild grape, elm, apple, basswood, cottonwood, and a species of 
Bubus were gathered on February 10, thawed, and placed for from 4 to 8 
hours ill water, some at 36® G. (96.8° F.) and some at 7°, and then placed in the 
greenhouse. The first leaves were observed on the twigs immersed in warm 
water from 5 to 15 days sooner than they were observed on the twigs im- 
mersed in cold water, with all the species other than the apiile. For some un- 
discovered reason the growth of the apple twigs seemed retarded. 

Stringless green pod bean seed was soaked for lengths of time ranging from 
15 to 120 minutes in water which varied in temperature from 10 to 22® for 
the cooler water and 37 to 45° for the warmer water. The trials were made in 
the late fall and early spring. No gains were secured in the earliness 
profuseness of growth as a result of soaking either in cold or warm water as 
compared with untreated seed. Similar trials made with peas gave the same 
results. Radishes grew a smaller top but a better root when the seed was 
immersed in water at from 38 to 41° for 45 minutes than they did when the 
seed was either soaked in cold water or left untreated. Corn and oats treated 
In the ivinter months grew better and somewhat larger crops were secured 
when the seed was soaked at from 36 to 41° for from 4 to 5 hours than when 
left untreated or when soaked in cold water. No material response followed 
the warm water treatment of corn and oats in the spring or summer. 

The author concludes that temperatures from 30 to 36° are best adapted 
to experimental needs in most cases, and that a soaking of from 7 to 12 hours 
for twigs and shrubby plants and of from 2 to 5 hours for seeds seems 
optimum. Longer exposures are deemed inadvisable. Late spring immersions 
proved relatively ineffective. The growth stimulus appears to be due to 
warmth rather than to absorption of water. Seeds soaked in warm water 
absorb more water than those soaked in cold water, thus softening the seed 
coats and inducing favorable results. 

Colors in vegetable fraits, B. D. Halsted {Jour. Jlereditp, 9 {1918), No. 1, 
pp. 18-2S). — A discussion of color inheritance in fruits of the tomato, pepper, 
and eggplant, liased upon the author’s long-continued breeding investigations 
at the New Jersey Experiment Stations (E. S. R., 36, p. 838). 

[Horticultural investigations at the Umatilla expexument farm, Oreg., in 
1915 and 1916], R. W. Aixen {U, B. Dept. Apr., Bur. Plant Indus., Work lima- 
tUla Nirpt. Farm, 1915-16, pp. 12-U, 27-S2).--A brief progress report is given 
on an apple-orchard cover-crop experiment in which winter crops at vetch and 
rye, used as green manures, are being compared with alfalfa grown between 
the tree rows. Thus far no conclusive data have been secured in the experiment. 

An experiment was started to determine the comparative success of fruit 
trees planted on raw land and on alfalfa sod. The results for two seasons, al- 
though not conclusive, indicate that better success can be had by starting the 
trees on alfalfa sod than on raw land, but the growth of the trees does not 
Indicate that two years’ growth of alfalfa, followed by plowing a crop of it In, 
improves the land sufficiently to produce trees of desirable vigor. 

Notes are given on the condition of a number of varieties of tree fruits, 
grapes, and cane fruits under trial at the farm. 
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[Hsl-ticultural experiments at the San Antonio experiment farm in 19161, 

O, B. LETrEER (U. B. Dept, Agr,f Bur. Plant Indus., Work Ban Animdo Mirpt. 
Farm, 1916, pp. 16-19, fig. i).— This comprises V>riel- notes on fruits, unto, him.! 
ornamentals being tested at the station farm. 

The handling and precooling of Florida lettuce and celery^ FL J. Eamsey 
and E. L. Mabkelx. (17. B. Dept. Agr. Bui. 601 {1911), pp. ^28, figs, ill).— During 
the seasons of 1913-14 and 1914-15 investigations wore conducted by the Bureau 
of Plant Industry for the purpose of ascertaining the causes of losses by decay 
In lettuce and celery shipped from Florida, and to determine practical means 
of reducing them. In the work with lettuce precooling and holding experiments 
were conducted at the shipping point, and tiie lettuce was examined at the mar- 
ket, New York City, upon arrival and a few days after arrival. Precooling experi- 
ments with celery were conducted at the shipping point and storage experi- 
ments after reaching the market in New York City. The results secured from 
these experiments are presented in a series of tables and diagrams and fully 
discussed. 

The decay in lettuce in transit was found to be due largely to lettuce drop, a 
disease which appears to enter the head mainly through the lower leaves. The 
experiments have showm that much of this decay can be avoided by cutting the 
heads at a point just above these leaves and discarding the head entirely if 
very many of the leaves are diseased. Lettuce in cars that were precooled 
at the shipping point to a temperature of about 40® F. developecl considerably 
less decay in transit than that shipped in nonprecooled cars. With careful 
cutting and preeooling the lettuce reached its destination in almost perfect 
condition and held up much better on the market than lettuce handled in the 
usual manner. 

Precooled celery arrived on the market in a uniformly fresh condition, with 
the leaves on the top tier nearly as green as those on the bottom. Nonprecooled 
celery showed very yellow leaves in the top tier, thus discounting the value of 
the entire load. Precooled celery was stored successfully for four weeks with 
little decay, whereas nonprecooled celery developed considerable decay during 
the same storage period. The work indicates that celery from the lower part 
of a nonprecooled car can be stored for a short period, but during warm w^eather 
that on the top tier should be disposed of as soon as it reaches the marlcet. The 
cost of preeooling and initial icing of a car of celery was less than the usual 
charge for full refrigeration in transit In warm weather one icing in transit 
may be re<iulred, thus increasing the cost of preeooling to about the usual full 
refrigeration charges. 

Ooneeming quality in celery, J. B. Norton {Yennont Bta. Bui. 20H (1917), 
pp. 10-1$). — A summary of experiments dealing with growth and quality In 
celery. 

In a series of experimental trials wherein plants were grown in water or were 
given water in amounts ranging downward from 187 cc. to 1 cc. daily, there 
was no height growth or even shrinkage in height when 15 cc. or less was sup- 
plied daily, and increasing height growth when from 31 to 187 ce. was given 
daily. Celery plants treated with 0.25, 0.5, and 0.75 gm. of nitrate of soda, 
respectively, showed increased height growth for a period of 30 days roughly 
proportional to the amounts of fertilizer used. Similar results were obtained 
by the use of artificial mixtures of half sand and half humus-rich soil and of 
one-third sand and two-thirds humus-rich soil. 

Several plants were grown either in full light, in half light, or In darkness. 
Intense light hindered growth and lack of light caused an abnormal etiolated 
growth. The full-lighted crop was dwarfed, stringy, and tough. The half- 
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lighted crop was of good quality, and the no-light crop was long-stemmed, 
watery, and subject to disease attack. Celery grown at 80^ F. was shorter and 
far more leafy than that grown at 60** but its quality was not injuriously 
affected. 

It is pointed out that blanching, if properly done, tends to develop a nutty 
flavor; if Improperly done, a bitter flavor. In either case the chlorophyll is 
profoundly modified or destroyed. Reference is made to experiments con- 
ducted at the Maryland Station in which it was shown that pithiness, which is 
characterized by lack of parenchyma, is due in the self-blanching varieties to 
heredity, to the propagation of an undesirable strain, or to reversion, but that 
in other forms of celery it is quite as likely to be due to unfavorable cultural 
conditions. Careful seed selection, it is believed, should to a large degree ob- 
viate this difficulty. 

Breeding sweet com resistant to the corn ear worm, G. N. Collins and J. H. 
Kbmuton (C/. S. Dept, Agr,, Jour, Agr. Research, 11 {1911), No, 11, pp. 5Ji9- 
— Observations made by O. F. Cook on a variety of field corn growing near 
Brownsville, Tex., indicated that the greater immunity of southern varieties 
of field corn to depredations of the corn earworm may be due to the greater 
development of husks in these varieties as compared with northern varieties. 
Breeding investigations were started in 1912 by J. H. Kinsler with the idea that 
the special susceptibility of sweet corn varieties to attacks of the corn ear- 
worm may not be due to the character of the seeds alone. Crosses were made 
between three commercial varieties of sweet corn, Stowell Fvergreen, Early 
Evergreen, and Early Cory, and two varieties of field corn, Brownsville and 
Marrainto. The work of breeding and selection was continued by the authors, 
and a biometric study was made of characters believed to he associated with 
worm resistance. Earworm resistance was tested in 1915 near San Diego, CaL, 
and in 1916 near Washington, D. C. The results of the investigation are here 
tabulated and discussed in detail. 

The progeny of these crosses have been found to be much less subject to in- 
jury from the corn earworm than commercial sweet varieties, and the data 
secured indicate that the factoi’s concerned in immunity are inherited, and 
thus capable of improvement. Of the characters measured, prolongation, or 
the extent to which the husks exceed the ear, was found to be the most closely 
correlated with low damage. Thickness of the husk covering was associated 
with low damage to some extent, but only 5 per cent of the larvm that reach 
the ear bore through the husk. The occurrence of leaves on the husks ap- 
peared to attract the moths or, at least, to afford a location for the eggs. Cer- 
tain recorded differences between the inter and intraprogeny regression are 
believed to indicate that the protection is in part clue to other characters cor- 
related with husk prolongation and not included in those mea.sured. It was 
found that in the more immune progenies both the number of larvfe and the 
damage per larva were low. It is suggested that at least part of tiie immunity 
may be due to the presence of some volatile substance distasteful alike to the 
moth and larvai. This was not noticeable in the ear, for when gathered at the 
proper time the immune strains were pronounced by a number of different ob- 
servers to be fully as sweet as the parent sweet varieties. 

^‘From the experiments here reported it appears that by increasing the 
length and thickness of the husk covering and reducing the husk leaves varie- 
ties of sweet corn can he produced in which damage from the corn earworm 
is materially lessened. No difficulty was experienced in securing by hybridiza- 
tion nnd selection the desired plant characters in combination with the seed 
characters of sweet corn.’* 
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Experimental projects of the division of pomology, University of Cali- 
fornia, W. E. Howaed (Mo. Bui, Com, llort Gal., 7 (1918), Mo. 1-2, pp, 62-64)^— 
A summarized statement of projects being conducted at Davis, Berkeley, and 
elsewhere in California. 

The science of fruit growing, V. Bogub {Rochester, M. Y.: Democrat ami 
Ghromole Print, 1917, pp. S7, pi. 1). — In this booklet the author draws a com- 
parison between the life functions of plants and of animals and pi*osents some 
views as to how fruit trees should be grown to conform to the laws of nature. 

Apple breeding in Canada, W. T. Macoun (Apr. Oaz. Canada, 5 (1918), No. 
2, pp. 126-128). — A brief summary of results secured from long-coiitiiuied Isreccl- 
ing investigations conducted at the Central Experimental Farm, Ottawa (E. S. 
R., 36, p. 742). 

Citrus culture, P. Guitet-Vauquelin {La Culture des Citrus. Paris: Au- 
gustin Challamel, 1017, pp. 104, figs. 11).— A treatise on citrus, with special 
reference to the T^Iediterranoan zone. The introductory chapter discusses the 
morphology of the genus. The succeeding chapters deal with si)ecies and 
varieties, culture, maladies, and insect remedies, citrus in the industries and 
in medicine, and summer citrus, such as lemons and limes. 

[Coconuts and coffee] (Proc. Agr. Conf. Malaya, 1 {1917), pp. 64-^74, 115-122, 
16S-170). — ^The following papers, with discussions, contributed to the First 
Agricultural Conference of Malaya, held at Kuala Tminpur, April 25'"28, 1017, 
are here reported: The Diseases and Pests of the Coconut Palm, by K, M. 
Richards (pp. 64-74) ; Observations on Coconut Experiments, by G. E. 
Coombs and W. S. Gookson (pp. 115-122) ; and The Cultivation of Liberian 
OoHee, by B. W. Munro (pp. 163-170), 

The grafted jujube of China, D. Faiechild {Jour. Ileredity, 9 (1918), No. 1, 
pp. S-7, figs. 5). — An account of the Chinese jujubes that have been tested 
recent years by the U. S. Department of Agriculture in various parts of the 
country. The author indicates regions in which seedling jujubes have been 
more or less successful and regions that are considered promising for testing 
the grafted forms. 

Chrysanthemum varieties, A. D. Shamel {Jour. Heredity, 9 {1918), No. 2, pp. 
81-84) • — Nb further evidence of the origin of certain cultivated varieties of 
ornamental plants through bud variation (E. S. R., 37, pp. 145, 546) the autiior 
presents a partial list of chrysanthemum varieties reported by Cramer as 
originating from bud sports in his review of the known (‘ases of bud variation 
CE. S. B., 20, p. 325). 

Longevity in lily pollen, F. H. Hoesfobd {Jour. Heredity, 9 {1918), No. 2, 
p. 90). — ^The. author found that the pollen of early Uly varieties may be pre- 
served for two or three months in small envelopes for use in pollinating late 
varieties. Pollen of Lilmm auratum was wrapped in two or three sheets of 
paraffin paper, kept in a warm, dry place, and successfully used tlm following 
spring in pollinating L. martagon. 

A striking reproductive habit, A. A. Hansen {Jour. Heredity, 9 {1918), No. 
2, p. 85, fig. i),— The production of aerial bulbs on stems of the Eashjr lily, 
LiUum longifiorum eafimium, is Illustrated and discussed. As experimentally 
determined, these bulbs produce normal plants, devoid of aerial bulbs ; hence 
it is concluded that the phenomenon is not due to inheritance. 

Petalization in the Japanese quince, A. A. Hansen {Jour. Heredity, 9 {1918), 
No. 1, pp. 15-17, figs. 2).— An illustrated discussion of the intergrading of petals 
and stamens as observed in the Japanese quince (Cpdoma japondea), with 
special reference to the utilization of the flowers of this ornamental as illus- 
trative material by teachers and others. 
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Bog gardening with, native plants, N. Taylob (Oard* Mag. IN. Y.L 
(1917), No. Sf pp. 89-91^ figs. 9). — discussion of ornamental plants adapted to 
sour, undrained soils, including directions for making an artificial bog. 

FOEESTEY. 

The administration of the State forests in Hoktishu, O. Shisiiibo (Jour. 
Col. Agr. Tolmhu Imp. TJniv.f 7 (1917), No. 7, pp. 415-449 ). — historical sketch 
of forest activities on the island of Hokushu, Japan, including an a€cx>unt of 
the administration of the State forests. 

Effects of grazing upon western yellow-pine reproduction in the National 
Forests of Arizona and ITew Mexico, R. E. ITilu (U. S. Dept. Agr. Bui. 6S0 
(1917) y pp. 27, pis. S, figs. 2). — ^Thls bulletin presents the results of a study to 
determine the character and extent of the damage to young growth of western 
yellow pine in the Southwest from the grazing of live stock, and to find out the 
best means of keeping such damage at a minimum while permitting the proper 
utilization of the range. Recommendations are given relative to the applica- 
tion of the results to range management in the Southwest. 

Germination of pine seed, E. Wibeck (Skogsvdrdsfor. Tidshr., 15 {1917), No. 
2, pp. 14I-I74, fig^. 4 ). — The results are given of germination tests of pine seed 
secured from different localities in Sweden. Belated germination was found to 
increase with the inclemency of the climate in the locality from which the 
seed originated. 

The pine tree of north Sweden, N. SylvIon (BJcogsvdrdsfor. Tidskr., 14 {1918), 
No. 12, pp. 7SS-S84, pi. 1, figs. 5S ). — A discussion of two kinds of Swedish pine, 
Finns lapponica and P. sylvestris, with special reference to influence of 
locality on tree and seed characteristics. 

[Rubber cultivation and rubber preparation] {Proo. Agr, Conf. Malaya, 1 
{1917), pp. S-S5, 37-6$, 96-114) .—Vnder these general headings the following 
papers, with discussions, contributed to the First Agricultural Conference of 
Malaya, held at Kuala Lumpur, April 25-28, 1017, are here reported : Cultiva- 
tion and Manuring, by A. P. N. Vesterdal (pp. 3-10 ) ; Cultivation, Drainage, 
and Manuring, by P. 0. Spring (pp. 11-19) ; Thinning Out, by T. J. Camming 
(pp. 20-22) ; Thinning Out, by B. W. King (pp. 23-28) ; Rubber Seed Selec- 
tion, by A. H. Malet (pp. 29-32) ; Rubber Seed Selection, by J. McNicol (pp. 
33-35) ; Clean Clearing, Pests, and Diseases, by W. R, Shelton- Agar (pp. 
37-43) ; Diseases of the Leaves and Stem of Jlevea hrasiliensis in the Malay 
Peninsula, by R. M. Richards (pp. 44-54) ; Root Diseases of Hevea and Clean 
Clearing, by W. N. 0. Beigrave (pp. 55-G3) ; Rubber Manufacture and Factory 
Methods, by F. G. Souter (pp. 96-105) ; and The Preparation of Idantation 
Para Rubber, with Special Iteference to Future Considerations, by B. J, Eaton 
(pp. 106-114). 

On a new essence from Blepharocalyx gigantea, F. JSelaba {Univ. Tnmmdn, 
Inform. De4)t. Invest. Indus., 1917, pp. 5-13, figs. 8 ) . — ^A histological and chemi- 
cal study of the wood and leaves of this Argcmtine tree, which yields a tur- 
pentine-like essence. 

Bulpwood consumption and wood pulp production, 1916, F. H. Smith and 
R. K. Helbhen STINE, JB. {U. 8. Dept. Agr., Forest Serv. 11917 J, pp. 30, 

figs. 5). — This comprises the results of a statistical survey of the pulpwood and 
wood pulp industries in 1916, conducted by the Forest Service in cooperation 
with the News-Print Manufacturers Association. 

The total quantity of pulpwood used by 230 establishments reporting was 
5,228,558 cords, an increase of 17 per cent over 1914, the last year for which 
similar statistics were compiled. The quantity of wood pulp produced in 1916 
amounted to 3,271,310 tons, an increase of 13 per cent over 1014. 
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The relation of some rusts to the physiolog-y of their hosts, E. B. Mains 
(A wor. Jour. Bat, 4 (iaH), No. 4 , pp. .m-220, pis. 2).— Tiie work hero r>ntlin«i 
was carried on during 1914 to 1910 in order to ohhiim data regardinig the factors 
which control the obligate condition for parasitism and to determine the sort of 
substances necessary to such parasitism. 

It is stated that the optimum temperature for Pmcinia (mvnata and P. 
sorgM Is near 20° C. (68° F.) and the maximum for the latter is about 10° 
higher. P. sorgM is favored by moist soil and humid atmosphere, btit it dev<jl- 
ops also on the host under dry conditions. Neither of these fungi appeiirs 
to injure directly the cells of the area infected. The surrounding areas ap- 
pear to suffer starvation owing to the withdrawal of the food material by the 
infected areas. Depriving the host of various nutritive substances reduces 
the quantity of rust. The fungus is not starved by deprivation of light, ex- 
cept as this reduces the carbohydrate supply of the host. I^ack of carbon dioxld 
has the same effect as darkness in case of P. sorgM. Pure cultures of this 
fungus can be maintained upon sterile seedlings and upon pieces of Zea mags 
lioated upon carbohydrate solutions, and it also develops and forms spores on 
seedlings or pieces of corn leaf in the dark when these are su|)plied with starch, 
cane sugar, dextrose, maltose, and dextrin; but it is not able to develop 
in the dark when the seedlings or leaves are exhausted of carbohydrates and 
when only mineral nutriment or water is supplied. P. sorgM is not able to 
utilize directly a supply of maltose, dextrose, cane sugar, asparagin, leuein, 
peptone with or without mineral salts, or decoctions of the host. 

The obligate parasitism of the rusts is thought to be explainable by their 
requirement of some transitory or nascent organic products related to the 
carbohydrates which they obtain in the living host. 

The origin and development of the galls produced by two cedar rust fungi, 
J. L. Weimeb (Amer. Jour. Pot, 4 {19X7}, No. 4 , PP* 24-1-251, pis. 5, fig. 1).— 
The author states that the galls produced by Gymno sporangium juniperi-vir- 
giniunw and G. glohosum on Juniperus virginkma originate as modified leaves, 
the vascular systems of the galls being composed of the enlarged and modified 
leaf-trace bundles. 

The genus Citromyces, G. Pollaoci (Atti 1st. Bot. R. Vniv. Pavia, 2. ser., IB 
{191B), pp. 121-186, pi. 1 ). — The author discusses several species of the genus 
Citromyces which he thinks siiould be placed in the genus Penicillium. He has 
renamed 0. pfefforianus, which is technically described as P. p/cffcrmnum, 
Mycological notes. A, Lendner {Bui. Soc. Bot. Gendve, 2. ser., 8 (1916), No. 
4-^, pp. 181-185, figs. 8 ). — Discussion is given of Pestalozzla hriardi (said to be 
identical with P. monocJiwtoidea) , which is present but does little damage on 
grapevines, also of a fungus technically described as a new species (Lop'Monema 
ehodaii) on Finns splvestris. 

Diseases and injuries of cultivated plants during 1912 (Ber. Landw. ReioM 
samte Innem, No. S8 {1916), pp. This report deals with the 

weather in Germany during the year, with the influence of disease and injury 
on crops (particularly noting those considered as more important), and with 
the apparatus and materials employed against injurious agencies. 

Grain smut in Java, 0. J, J. van Hall {Teys^nannia, 28 (1917), No. 1, pp. 
24-27}.— Among the diseases which have already appeared on the grains now 
being tested out with a view to their cultivation in the Butch East Indies are 
wheat smut (Ustilago trUici) and barley smut {U. nuda). 

The prevention of bunt, G. P. DabneMtSmith {Agr. Gaz. N. B. Wales, 28 
(1917), No. 3, pp. 185-189).— To^ts reported during a series of years are said to 
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show that the best averaj^e results, considering Itoth freedora from bunt and 
germlnalrllity, are obtained by (lipping the seed grain into 1.5 per ceiit copper 
sulpliate for 3 minutes and then for an eaual period of time into limewater. 
This is considered tlie standard remedy to be employed for protection from 
bunt B\>rmaliii loweral the germination percentage. 3R3xperiments tmder con- 
ditions of heavy Infection of the cheek plats at Cowra in 1015 and 1016 and at 
Wagga In 1015 gave, however, better results from dry copper carbonate (2 02 ;. 
per bushel) than from the standard method above noted. The use of gaseous 
formaldehyde gave unsatisfactory results during its year of trial, and the tests 
are to be repeated with modiiications. 

Pod blight of the Lima bean caused by Diaporthe phaseolorum, L. L. Hab- 
TEE (U. 8, Dept. Agr,, Jour. Agr. Research, 11 {1911), No. 10, pp. 473-504, pis. 2, 
figs. 11 ). — ^An account is given of an investigation of pod blight of Lima beans, 
which was first reported in this country by the botanist of the New Jersey Sta- 
tion (E. S. R., 4, p. 52). 

The disease is characterized by circular brown spots on the leaves and large 
unsightly spots on the nearly mature pods and stems. As a result of a study 
of the disease and the literature pertaining to it, the author concludes that 
It is due to D. phaseolorum. In addition to its occurrence on the Lime bean, 
the fungus was found to fruit well on stems of McUlotus alba, rice, corn 
meal, and other starch media. Dilute solutions of formaldehyde, copper siil- 
pliate, and mercuric chlorid proved toxic to the spores. 

For the control of the pod blight, the author recommends the selection of 
clean seed which should he disinfected in mercuric chlorid, formalin, or copper 
sulphate. The plants in the field should be sprayed from the time they are 
1 to 2 ft. tall sufficiently often to keep the foliage covered with a copper 
fungicide. 

Cucumber scab caused by Cladosporium cucumeriuum, S. P. DootiTTUE 
(Rpt. Mich. Acad. 8ei., 17 {1915), pp. 87-116 ). — ^The injury associated with 
cucumber scab, which is said to have been very severe during the past two 
seasons in Michigan, Indiana, and Wisconsin, is due partly to the soft rots 
which gain access through the scab lesions. The author gives an account of a 
somewhat extended study of the disease, its distribution, effects, and control. 

The chief difficulty in the control of this disease lies in the rapid growth of 
the cucumber plant and fruit and in the rapid development and spread of the 
fungus. Measures recommended include rotation, de>strnGtion of trash and 
vines, drainage, drilling in rows of ample width, airing and sunning the vines 
after showers, and frequent spraying cooi'dinated with the weather changes. 

Flax wilt: A study of the nature and inheritance of wilt resistance, W. H. 
Tisbale {U. 8. Dept. Agr., Jour. Agr. Research, 11 {1917), No. 11, pp. 573-606, 
pis. 3, figs. 8 ). — In a contribution from the Wisconsin Experiment Station, the 
author gives the results of investigations carried on as to the nature and in- 
heritance of wilt resistance. For the purpose of this study, flax was chosen 
on account of the ease with which it may be grown, its short growing season, 
the availability of resistant and susceptible strains, the ease with which the 
strains are crossed, etc. The wilt, which is due to Fusarium Uni, was studied 
at great length. 

The fungus was found to penetrate the flax plant through root hairs, young 
epidermal cells, stomata of seedlings, and perhaps through wounds, invading 
the tissues of susceptible plants and causing the wilt. No considerable clog- 
ging of vessels was observed, and the wilting is believed to be due to several 
factors, such as the destruction of the young active root system, which partly 
cuts off the food and water supply of the plant; use of the food and water 
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supply by the fimgiis; Increased transpiration due to n rise In temperature; 
and the possible production of toxins which injure the host protoplasm. 

As a result of the studies on resistance, it is believed tliat resistance is es- 
sentially of a chemical nature. Inheritance of resistance through hybricitzation 
in which susceptible and immune strains were crossed was studied, and re- 
sistance was found to be an inherited character which is apparently determined 
by multiple factors. Great difference was observed In the individuality of 
plants with respect to the resistant character, as shown by their offspring. 
The first generation from some crosses is entirely resistant, from some inter- 
mediate, and from others entirely susceptible. The degree of resistance appears 
to depend to a considerable extent on the environmental conditions under 
which the plants arc grown. Plants of North Dakota Resistant No. 114 were 
found not entirely resistant under the high summer temperatures in the green- 
house. 

In conducting experiments of this kind, the author suggests that all parent 
strains to be used in crossing be thoroughly tested on infected soils under 
unfavorable conditions before making crosses, and that hybridisation experi- 
ments be conducted under uniform environmental conditions in order to obtain 
conclusive results. 

On the resistance to fungicides shown by the hop mildew (Sphsarotheca 
humuli) in different stages of development, B, S. Salmon (Ann, Appl, Bioh, 
S (1.917), No, 2-S, pp. 9S-0B, pi. 1 ). — ^Tbe experiments carried out on BryBi- 
ifiiacem, as previously noted by the author in connection with Byre (B. S. R., 
37, p. 47) , were conducted on the assumption that the resistance of the ffingus 
to the fungicidal properties of a chemical would be highest when conidiophores 
and conidla were most evident. Experiments by the author during 1916 with 
hop plants, however, are said to have shown that the mildew growing on the 
host plant is more diflieult to kill when at an earlier stage of its development. 
The details of two experiments are given. Evidence collected is said to indi- 
cate that the age of the mildew, even when in the powdery couhiial stage, is a 
factor of importance, the older conidial patches showing less power of resistance 
than the young patches to the soluble sulphid spray. Apparently the age and 
condition of the leaf are to some extent concerned, the mildew on old hop 
leaves having less resistance than on vigorous young leaves. Other factors are 
thought to be involved. It still remains to be determined at what stage it 
is most economical to employ the fungicide. 

Neck rot disease of onions, M. T. Munn (Now York Btate Bta. Bui. 4S7 
(1917), pp, S$S~-4^5, pis, 11, fig, 1 ). — Under the name neck rot disease the author 
describes an affection of onions known to occur in all the principal onion sec- 
tions of the United States, where it causes heavy losses in stored onions and 
frequently in the growing crop and the seed crop. 

The cause of the disease has been referred to a number of species of fungi, 
hut as a result of his studies the author claims that it is due to Botrptis 
aim. The infection of the bulbs in the field is said to occur through tlie leaves 
and necks, the fungus passing down the neck and causing a rot in the field or 
else going Into the storage house where the disease develops rapidly under 
favorable conditions. The bulbs may also become infected from the soil and 
the seed heads from wind-blown spores which cause a blasting of the fiowers. 

As a result of his investigations, the author has found that the fungus pro- 
duces appreciable amounts of oxalic acid, but no pathological effect of this acid 
could be demonstrated. It was found, however, that pectinase was secreted, 
and from a study of extracts of this material acting on plant tissue, a pos- 
sible explanation was secured of the tissue changes taking ifiace when the 
parasite attacks the host* 
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Various factors favorable to infection were noted, among tliem iminatmi ty 
a!Kl imperfect curing of the bulbs; tbe application of commercial fertilizers 
late in tbe season or in incorrect proportions ; tbe application of large quanti- 
ties of stable manure before planting ; poor air drainage in tbe field ; and bigb 
bnmldity, bigb temperature, and poor ventilation in tbe storage bouse. 

Methods of control have been worked out which include field sanitation, 
care of tbe curing crop, and storing in properly constructed and regulated 
bouses. Punugation of tbe stock with formaldehyde gas just before or just 
after storing has been found ineffective against tbe fungus. While spraying 
the growing crop with Bordeaux mixture lias given some promising results, 
this method of treatment has not been tested sufficiently to warrant definite 
recommendations. 

A bibliography is appended. 

Onion neck-rot in storage bouses, F. H. Halu (New Yofic State Sta. Bui. 4$7, 
popular cd. (1917), pp. 8, figs. S ). — popular edition of the above. 

Early blight of potato and related plants, 11. D. Rands (Wisconsin Sia. Re- 
search Bui. 42 (1917), pp. 48, figs. 10). — ^Tbe liistory, occurrence, and economic 
importance of early blight of potatoes and related plants due to AUernaria 
solmii are given, together with studies on tbe host range of tbe fungus and its 
morphology, physiology, and life history. 

Tbe disease, which is said to be i)ractically world-wide, causes premature 
death of the foliage and thus indirectly damages the crop. In Wisconsin, the 
fungus is known to occur on the potato, tomato, and eggplant, the species pre- 
viously reported on the jimson weed being a different form to which the author 
has given the name A. crassa. 

Early blight is said ordinarily to make little development until the host 
plant has passed its period of greatest vigor and is being weakened by external 
conditions or the drain of tuber formation. Climate and soil were found to 
exert a controlling influence on the disease, and the conclusion is reached that 
tbe develoi>ment of early blight requires relatively bigb temperatures alternat- 
ing with moist i)erlods, in combination with a more or less weakened condition 
of tbe plant 

Crop rotation and tbe destruction of dead potato tops, together with spray- 
ing with Bordeaux mixture, are recommended for tbe control of tbe disease. 

Study of a bacterial disease of soy bean and tbe nature of tbe root nodules 
of Glycine soja and Aracbis bypogasa, P. 0. van der Wolk (Cultura, 2S (1916), 
Nos. S$6, pp. 268-285; SS7, pp. $00-310 ). — Besides a discussion of parasitic and 
so-called symbiotic i*elationships, the author gives an account, with his explana- 
tions, of a soy-bean disease which, appearing first as an etiolated condition, 
may result in the death of the plant. The trouble appeared to be due to tbe 
activities of the bacterium (Uhizohmm heycrinclm) associated with the root 
nodules, which are here compared witli plant galls. 

In health, the nodule maintains close relationship with the leguminous plant 
by means of outgrowths suggestive of the haustoria of some parasitic plants,- 
Detached nodules, no matter how small, kept in nutritive media but not those 
kept in water, acted somewhat as individual organisms, attaining a considerably 
larger size than those naturally attached. The normal and the abnormal 
processes, as well as the forms and structures which occur in the rootlets, are 
described in some detail, as is also the behavior of these outgrowths in healthy 
and in diseased plants. 

The trouble appears to be connected primarily with tbe lowering of re- 
sistance and decrease of protective products in the single layer of cells lying 
between tbe nodule and tbe rootlet proper and normally acting as an absorbing 
organ and also a barrier to these bacteria and furnishing an antidote for tbetr 
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liarurful procluete. Tlie akseiice or inelBcieiiey of this barrier results in a coii- 
clitlott described as a successful parasitism of the plant by its own iicxlule 
bacteria or by abnormally developed outgrowths from ilie altered iioduhir striic-- 
ture itself, which thus behaves as a foreign body or a parasitic organism. 

The results are tliscussecl of the examination of a large number of .A.rachls 
and Soja plants, both of which are found to be subject to this irvnible when 
growing under unfavorable conditions. It is thought that this disorder may be 
somewhat common in leguminous plants, 

Orobanclie ramosa and O. ciimana parasites of tobacco in Boiiinania, I, 
OEiNpsciT {But. Dir, Oen, Reg, Monopol, ^iat. lUounimiiaD ^ (1914-15), No, 
S-4, pp, lO-Sl, pU, 2, figs- S (1915-16), Nos, 1-2, pp, 1-28, figs. 7; 8-/i, pp, 
20-23; ai)s, in InUrnat. Inst, Agr, INooic}, Internat, Rev. Bd. and Prael. Agr., 
7 (1916), No. 5, pp. 161, 162; Bol. Tec. GoUiv, Tabacchi [Benfali], 15 (tOK)), 
No. 3-6, p. 01), — It is stated that among the numerous enemies of tobacco in 
Roumania the Orobanchacere hold first place for both harmfulncss and raplflity 
of spread. The species known in the various localities named are VhcUpwa 
(O.) rarnosa and 0. eumami, the last being now reported for the llrst time as 
parasitic on tobacco in that country^ Descriptions are given of both species, 
their varieties, origin, distribution, and the control measures employed. 

Other cultivated plants attacked by these species include hemp, potatoes, and 
pumpkin. 

Hying of young fruit trees, R. Wateks (Jour, Agr. iNew Zeal,}, 12 (1916), 
No, 2, pp, 112-121, figs. S). — Following up the introductory article on this sul>Ject 
by Cockayne (E. S. R., 85, p. 450), the author states that in the course of the 
preliminary investigations conducted by himself concerning the mortality among 
fruit trees, thousands of young trees were found to be affected with apple 
canker (Nectria diiissma), New Zealand root fungus (RoselUnia radiciperda) , 
dieback (somewhat rarely), or the sour sap condition mentioned in the article 
referred to. 

No fructifications have yet been found on apple twigs showing dieback. The 
sour sap condition, said to be ])y far the most common disorder of young apple 
trees in the Dominion, is closely associated with fructifications producing red 
or golden fibrils and closely resembling those of apple bark fungus (YaUa 
ambiem) ; with fructifications producing black or white fibrils; or with a 
fungus the stromata of which burst through the bark and give cresccnt-shapcd 
summer conidia similar to those of apricot coral spot (N. (dnmibarmi). Mindi 
evidence favors the Yie%v that sour sap develops almost exclusively on trees pre- 
viously weakened by unfavorable soil conditions or treatment, forms of whlcli 
are discussed under tlie heads of soil preparation, soil water, feeble nursery 
stock, unsuitable varieties, bad planting, lack of shelter, and pruning, with men- 
tion of other possible causes. 

Hying of young fruit trees, R. Waters (Jour. Agr. {Neto ZcalJ, 14 (1911), 
No. $, pp. I.W-JHd).— FmphasiJiing the claim noted above that the muio cause 
of debility' resulting in sour sap of fruit trees is the undue accumulation of 
water in the low situations in which they are planted and the consequent lack 
of aeration in the soil, the author outlines the apparent relations of the sour sap 
condition to the various fungi found in connection therewith. 

This condition In the wood, cambium, and bark of young apple trees is com- 
monly Mlow’ed by the appearance of at least six kinds of spore-bearing organ- 
isms, of W’-hich there have been identified, wuth more or less probability, Idjlsa 
amWem, 7, auersiooMM, DiplotUa griffoni, and Rmarium Uteritium. The most 
marked , results of inoculation which w^ere obtained came from tests with a 
fungus which has not yet been identified. It appears that the fungi associated 
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with sour sap are commoniy saprophytes which are favored by conditions uii- 
favorable to healthy growth, no conclusive evidence of parasitism having yet 
been obtained. The remedy suggested is removal of the predisposing condi- 
tions, particularly that of excessive soil water, though other factors also re- 
quire attention. 

An undescribed bark canker of apple and the associated organisin, G. H. 
Coons mpt, Mich. Acad. Set., 17 (1915), pp. 117-^122, pi. i). —Owing to delay 
In the publication of this report, the new combination {Plenodamus fuscomacu- 
Ians) here proposed has already appeared in other communications by the 
au&or (B. S. R., 34, p. 647; 35, p. 653). The canker is here described, and 
the morphology and classification of the organism are discussed. 

A blossom wilt and canker of apple trees, H. Woemald {Ann. Appl. 3 

(1917), No. 4, pp, 159-204, pis. 3 ). — Having carried forward the work previously 
reported by Salmon (E. S. R., 32, p. 148) on brown rot canker of apple, said 
to be increasing in intensity and destructiveness year by year in the southeast 
of England and attacking many, perhaps all, of the local varieties, the author 
gives the results of a comparison of the blossom wait fungus with other Monilias 
of fruit trees, with the results of inoculation tests and of other studies. 

Infection takes place through the open Powers, invading the spur and some- 
times resulting in a branch canker. These dead portions produce pustules dur- 
ing the winter and spring, conidi a from which infect the blossoms and cause 
the wilt. After shedding the conidia the canker becomes callused, and the 
lesion eventually lieals. Inoculation of apple blossoms with pure cultures re- 
sulted in the death of the inflorescences and spurs and in some cases in cankers, 
conidia-boaring pustules appearing on the parts during the following winter. 

The causal organism is said to be easily distinguished from M. fmetigem 
and is provisionally referred to M, cinerea, but it is said to show on culture 
media a dilferent habit from the fungus bearing that name in America. 

Removal of all infected spurs before the blooms open checks the disease, as 
does also spraying so as to prevent the conidial pustules from shedding their 
conidia during the period of blooming. 

The blossom wilt and canker disease of apple trees, H. Woemalb (Jour, 
Bit Agr. (London^i, 24 (1917), No. 5, pp. 504-513, pis. 4). — The information given 
in the article noted above from another source is here briefly presented, with 
some advice to fruit growers. 

The gnarly apple disease of 1914, W. H. Venable {Vennont Sta. But 203 
(1917), pp. 12, 13 ). — A dosedption is given of a serious trouble of apples in 
1914 In Vermont and New York, in winch the fruit wais misshapen, deju'ossed, 
and indented, the flesh below being a. mass of brownish, corky tissue. No or- 
gantsin has been found in connection w’ith tills trouble, and it is believed to 
have been due to late frost injury, a sharp frost having been reported during 
a period when the trees were in full bloom. 

The effect of fungicide on the spore germination of Longyear’s Altemaria, 
R. W. Goss and S. P. Doolittle (Rpt. Mich. Acad. Bci., 17 (1915), pp. 183- 
187 ). — An organism, sometimes referred to as Longyear’s Altemaria (E, S. B., 
17, p. 780), has been shown to infect apples in widely scattered regions of the 
United States, causing a core rot which appears to he more susceptible to the 
influence of Bordeaux mixture than of any other preparation tested, though 
several which are named gave a measure of control, and lead arsenate in- 
creased the value of several. The autlior gives a brief account of varietal sus- 
ceptibility, symptoms, microscopical characters, cultural characteristics, and 
fungicidal testa 
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Lime as a preventive and remedy for gmnmosis and brown rot in stone 
fmits, W. M. FAtrLKNisK {[OorvalUs, Onuj.}: BvnUm, Vountij Courier^ 19.17, pp. 
S4, figs, Tests carried out for sevc>ral years are claimed to have sliown that 
slaked lime applied to the roots of young trees as indicated will prevent or 
cure brov/n rot or gummosis in sour or sweet cherry, also brown rot of prune 
or peach. The amount to he used varies from 1 to S tons per acre, ac(;onlhig to 
the degree of sourness of the soil. The same result may be obtained, it is 
dalnied, by the use of 4 or 5 times as much hardwood ashes. 

The fig canker, caused by Phoina cinerescens, E. Saivmon and 1 1, Woumam) 
(Ann, Appt Biol, S (1916), No. 1, pp. 1-12, pU. 2, fig. i).— Fig of all ages 
on plantations in the district of Soinpting, Sussex, were found in 1014 to be 
suffering from fungus attacks of two kinds, one of these being a Botrytis 
causing a die-back which is still under investigation. The otlier disease is a 
canker on both the young and the older branches, often close to the ground. 
The disease is of serious economic importance and may threaten the future 
of fig growing in this district. The constant occurrence of a fungus with 
pycnidial fructifications on the cankered area was noted in the field. The 
causal organism, apparently a wound parasite, has been examined and sup- 
posedly identified with P. ctneresccns. 

Temperatures of the ci'anberry regions of the United States in relation to 
the growth of certain fungi, N. E. Stevens (U. £?. Depi. Agr., Jour. Agr. Re- 
search, 11 (1917), No. 10, pp. 521-529, figs. S). — Studies have been made of the 
temperature and rainfall of the principal cranberry regions of the United 
States in connection with the occurrence of the fruit rots due to Qlomerella 
dngulata and Fusieoemm putrefaciem. 

These fungi were found to vary gi’eatly in their temperature requirements, 
and this fact is believed to indicate that the problem of their control will be 
very different on the Pacific coast and in the eastern United States. 

Orange rusts of Bubus, J. C. Abthue (Bot. Gaz., 63 (1917), No. 6, pp. 501- 
515, fig. Jf). — The writer, concurring in the opinion held by Kunkel (E. S. E., 
37, p. 457) that the two forms of rust on Eubus are distinct and that one is 
Qymnoconia intersUtiaUs, has described the other as a new genus and species, 
KufikeUa nitens. He discusses the pecial and the telial form in connection with 
the hosts used by each form, indicating the geographic range of these two 
fungi. 

The efficacy of Bordeaux mixture, V. YERiroiiKu (Oompt. Rend. Amd. Agr. 
France, 3 (1917), No. 3, pp. 80, SI). — The author, x*eferring brioliy to his work 
with Hantony on grape downy mildew (E. S. R., 38, pp. 153, 154), states that 
the claim of superiority for acid Bordeaux mixture should be made instead 
for the alkaline spray, which alone should be employed, A strength of 1 per 
cent of the alkaline mixture is claimed to he even more efilcacious than one of 
2 per cent of the acid spray. It is claimed that the general adoption of the 
alkaline spray at the lower concentration would result in a large saving an- 
nually. Excess of lime is said to be harmless. 

Beport on fungus rot [of avocado], W, T. Hokne (Rpt. Cal Amemlo Assoc., 
1915, pp. 13-16).— A brief descriptive account is given of several types of decay 
and of organisms present,^ including both fungi (some of which ax’e named) 
and bacteria. One rot organism in particular is said to be indistinguishable 
from that causing black rot of apples in the Middle States. It is suggested 
that this rot may become very important in connection with avocado culture. 

Citrus scab in Borto Bico, J. A. Stevenson (Porto Rico Dept, Agr. Bta, Bui. 
17 (l$nh m 16).— A popular account is given of citrus scab, which is particu- 
larly injurious to grapefruit in Porto Bico, with suggestions for some means 
of reducing loss. 
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Brown spot of Emperor mandarins, G. P. Daenell-Smith (Agr, Gm. M, 8, 
Wales, 28 (1917), No. 3, pp. 190-196). — The present article describes in greater 
detail the experiments (E. S. E., 37, p. 352) conducted during the last two years 
in connection with control of brown spot of the Emperor mandarin due to 
CoUetotricJmm gIwospo7'ioides. 

The first essential is destruction of diseased wood. An excellent spray is 
Bordeaux mixture, which is not injurious at a strength of 6:4: 50, though half 
this strength is sufficient after the disease has been brought under control. 
Early spraying is very essential, but very frequent spraying apparently tends 
to increase the red scale. 

Walnut blight in the eastern United States, S. M. McBIurean {U. 8. Dept, 
Agr. Bui. 611 {1917), pp. 7, pis. 2). — ^According to the author, walnut blight, or 
bacteriosis, which has proved very destructive on the Pacific coast, is known 
to occur in Louisiana, the District of Columbia, Maryland, Delaware, Penn- 
sylvania, and New York. 

Studies of the organism causing the disease, made in the summer of 1916, 
gave results similar to those described from California. Based on the single 
season’s observation, the author reports that late infections are the rule. If 
this condition should generally hold true, it constitutes a striking difference 
between the disease in the Middle Atlantic States and that on the Pacific 
coast. 

As the results of spraying experiments for the control of the disease in Cali- 
fornia have not been satisfactory, the author recommends testing and devel- 
oping resistant vai'ieties. 

Narcissus disease, J. K. Eamsbottom (Gard. Chron., S. ser., $1 (1917), Nos. 
1586, p. 207; 1587, pp. 217, 218: 1588, pp. 226, 227).— This is a report of a re- 
cent study carried out at Wisiey on a disease of narcissus which has been 
attributed to a Fusarium, but is now definitely stated to be due to the nema- 
tode Tylenchus deva stair Iw. Field observations show that the disease may 
appear first in the neck of the bulb, the leaves at and below the soil surface 
decaying and falling over without showing the twisted growth characteristic 
of a diseased bulb. The nematode is an active parasite, but has not been shown 
to pass from bulb to bulb in storage. The organism has been found in both 
mature and immature carpels. It may pass from the diseased parent bulb 
to the offset by way of the basal plate, or vice versa. Fusarium is thought 
to play but a small part in the production of the disease phenomena observed 
in this connection. Discussion of preventive and remedial measures includes 
rotation, trenching, trap plants, heat, formalin, and lime-sulphur. 

The place of origin of this disease is not known. 

Narcissus disease, J. N. Eamsbottom {Gard. Chron., 3. ser., 61 (1917), No. 
1586, p. 204). — This is a summary of the work above noted, with mention of 
other studies on eel-worm or nematode disease of narcissus. 

Oidium querciiium on chestnut, A. Teottee {Alpe [ItaDjI, 2, ser., 3 (1910), 
No. 2, pp. 49-53; a Os. in Intcrnat. Inst Agr. iEome], Inter nat. Eev. Sei. and 
Bract. Agr., 7 (1916), No. 5, pp. 758, 759). — ^The author notes the occurrence of 
the oak Oidium (0. quereinmn) on chestnut, as previously mentioned by Far- 
neti (E, S. E., 24, p. 652). In the case now recorded the attack occurred on 
sprouts growing from stumps of trees cut out of season. This attack may 
have been conditioned, it is thought, by weakness of the host plants due to the 
late cutting (not earlier than August 1), the altitude, and the fact that the 
fungus was then in or near its most actively reproductive stage. 

Art epidemic of Cronartiuin comptoniss at the Eoscommon State nurseries, 
C. H. Kauffman and E. B. Mains (Bpt. Mich. Acad. ScL, 17 (1915), pp. 188^ 
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_Plnes at Roscommon {Pinus ponderosa and P. (miorta, but not Scotch 
pine) were found in 1914 to be infected with a blister rest, the Peridermmm 
cmipimim stage attacking almost every seedling pine, some of which died* 
Mprica asplemfolla showed on its rusted leaves the pustules of the iireilospore 
and the teleutospore stage of 0. cmnptomw. The telcntospores infect the pine 
seedlings, the mycelium growing slowly under the hark two or three years, the 
hypertrophy also developing very slowly, ii^cidiospores produced by tlic Ferl- 
dermliim stage on the pine infected the sweet ferns during the spring or early 
summer. It is considered possible that the rust is harbored by one or more of 
the native pines. 

[Rubber diseases], R. D. ANvSimn {Planters' O/iron., 11 (W16), No, SO, pp, 
62S~6S0 ). — ^This is a very brief acoimt of observations on pink disease of rubber, 
by the author and by W. McEea, and on the. good effects of Bordeaux mixture 
employed in this connection, with an account of preliminary steps taken to 
inaugurate experimentation on live estates totaling 900 acres. 

Abnormal leaf fall of Hevea rubber, R. D. A^STt.Ar> (Planters' Chron,, 12 
(1911), No, 5, pp. SJf-SB), — A program has been drawn up and circulated to the 
several estates undcriaking the study of the leaf fall diseases of rubber. The 
treatment which is to be thus tested includes the removal of all branches 
which have died hack, also the previous year’s fruits and fruit stalks; the 
collection and devStruction of all leaves, fruits, twigs, and branches found on 
the ground ; and the removal of all fruits by June 1 to 10. An alternative to 
this treatment is the removal by June 1 of the flowers and any stray fruits 
which may have developed from flowers overlooked. 

ECOHOmC Z00L0GY--EOT0M0L0GY. 

Principles of economic zoology, L. S. and H. C. Daugherty {Philadelphia 
and London: W. B, ^^a'unders Co., 1911, 2. ed., rev,, pp, IX-^428, figs. 302 ), — 
second edition of the work previously noted (E. S. R.. 30, p. 52). 

Game laws for 1917, O. A. Lawyer, W. F. Bancboet, and P. L. Earnshaw 
(17, 8, Dept. Agr,, Farmers' Bui 010 {1911), pp. 10 ). — ^The usual annual sum- 
mary of the provisions of B^ederal, State, and provincial statutes, the provisions 
having been arranged mainly by States and Provinces. 

Laws relating to fur-bearing animals, 1917, D. E. Lantss (17. B. Dept. 
Agr,, Farmers' Bui. 911 {1911), pp, 31 ). — ^This is the usual summary of laws in 
the United States and Canada relating to trapping, open seasons, propagation, 
and bounties. 

Gontrol of the Jack rabbit pest in ISTevada, R, A. Ward {Agr. Etrt. Univ. 
.'Nev* Bui, 13 {1917), pp, 11, fig. f).—This is a discussion of the necessity of 
organized community and farm campaigns, crops destroyed by rabbits, and the 
ways and means of rabbit extermination. 

Control of the California ground squirrel, J. Dixon (California Bta. Oirc. 
181 {1911), pp. 14, figs. This is a popular account which gives a brief 
description of the California or “digger” squirrel (Citellus heecheyi and sub- 
species) and measures for its control. It is pointed out that the five most 
effective methods of destroying these squirrels are (1) poisoning with strych- 
nin; (2) fumigation with carbon bisulphid; (3) trapping; (4) shooting; and 
(5) encouragement of the natural enemies. Carbon bisulphid is most Effective 
when the soil is damp; strychnin-coated barley is best used during the dry 
season; trapping and shooting are effective at any time, but are from six to 
twelve times more so before the young are out, before April 1, than later in 
the season. Powdered strychnin (sulphate) in fresh vegetables and fruit is 
^ecially effective in the dry season when green food is scarce. 
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Handbook of birds of the western TJnited States, including tlie Great 
Plains, Great Basin, Pacific slope, and Lower Rio Grande Valley, Fioeence 
M. Bailey {Boston a7id NeiP Yof'k: Houghton Mifflin Vo., 1917, 7. ed., rev., 
pp. pis. SS, figs. 601). — A revised pocket edition of tke work previously 

noted (B. S. R., 14, p. 551). 

Notes on North American birds, H, G. Obeeholsee (AuJc, 34 (1917), Mo$. 2, 
pp. 191-196; S, pp. 321-329; 1/, pp. 465-470). 

Notes on the genus Puffinus, H. G. Obeeholsee (Anh, 34 (1917), No. 4> PP^ 
471-475). 

The shedding of the stomach lining by birds, particularly as exemplified 
by the Anatidse, W. L. McAtee (A^ih, 34 (1917), No. 4, pp. 415-421, pis. 2). 

'The food of nestling birds, H. B. Enders and W. Scott (Froc. Ind. Acad. 
Bel, 1915, pp. 323-837; abs. in Auk, 34 (1917), No. 4, pp. 494, 495).— This is a 
report of field studies of the number of feedings of broods of the brown 
thrasher, robin, wood pewee, and kingbird and the general nature of their food. 

English sparrow (Passer doniesticus) feeding on the larva of the elm-tree 
beetle, N. E. Wilmot (Auk, 84 (1917), No. 4, pp. 479, 4S0). — In addition to 
feeding on the elm-tree beetle in large numbers on the trunks of trees, the 
author observed the English sparrow to feed upon small moths on the wing, 
May beetles, etc. He is of the opinion that this sparrow is becoming more 
insectivorous each year. 

[The attraction and protection of birds], B. H. Forbtjsh (Agr. of Muss., 
1916, pt. 2, pp. 191-263, pis. 7, figs. 10). — A discussion (1) of the food plants 
that attract birds and protect fruit, including diagrams taken from Farmers’ 
Bulletin 621, previously noted (E. S. R., 32, p. 347), which show the seasons 
of fruits attractive to birds and of fruits useful to protect cultivated varieties, 
and (2) of the natural enemies of birds as previously noted (E. S. R., 38, p. 54). 

Hydrocyanic acid gas as a soil fumigant, E. R. de 0kg (U. B. Dept. Agr., 
Jour. Agr. Research, 11 (1917), No. 9, pp. 42^-456, pi. 1, fig. 1). — ^This is a 
detailed report of investigations conducted at the California Experiment Sta- 
tion, the results of ’which have been summarized as follo'ws : 

“ The toxicity of hydrocyanic acid gas solutions varied with the insects ex- 
perimented upon, from the minimum for house flies of 0.0156 gm. of sodium 
cyanid per liter (equivalent to 0.0046 per cent of hydrocyanic acid gas over 
the solution) to the maximum for beetles of 0.125 gm. sodium cyanid per liter 
(equivalent to 0.0365 per cent of hydrocyanic acid gas over the solution), the 
latter being the most resistant of any insect experimented upon. Gas from 
a solution of approximately the same strength as that used above on house flies 
retarded the germination total of lettuce seed 11.3 per cent. Lettuce seed Is 
not killed by two days’ exposure to hydrocyanic acid gas as strong as 0.0366 
gm. of sodium cyanid per liter (equivalent to 0.0109 per cent of hydrocyanic 
acid gas over the solution) and will give a good germination percentage if 
removed at the end of this time. 

Stimulation was greatest at a point one-sixteenth of that causing retarda- 
tion, namely, 0,0011 gm. of sodium cyanid per liter (approximately 0.00033 per 
cent of hydrocyanic acid gas over the solution). 

Solutions of hydrocyanic acid gas approximately 256 times as strong as 
that necessary to produce gas having the minimum killing strength for flies 
were fatal to all seedlings tested and to 50 per cent of the cuttings placed in the 
solution, while a solution approximately twice as strong as that required to 
produce a gas concentration fatal to flies had no eifect even upon seedlings. 

** Sodium cyanid solutions introduced into the soil failed to give a ttace 
of hydrocyanic acid gas in air drawn from the soil. The use of pressure in 
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fordni? ffas into the sol! did not inatnrially inereaw tlie rate at wlildi it could 
be introdw’CM'j. Soil and water are both strong absorhents of hyilro<*yniih‘ acid 
gas. Retention of hydrocyanic acid gas by the soil is dependent upon ttie 
character of the soil, while that of water renuiins constant under nniform 
conditions of pr<3ssure and temperature. 

The variability of gas absorption by the soil makes it prncMcally Impos- 
sible In field work to estimate the dosage of sodium eyanid required to give a 
toxic effect on insetd's and at the same time to be within the margin of safety 
to plants. In small amounts of soil of a uniform character it is possible to de- 
termine experimentally the margin of safety between certain insects and plants. 
A heavy damp or a, very wet sandy soil is almost impervious to hytirocyanic? 
acid gas. A pure sandy soil when wet will take up hydrocyanic acid gas only 
in proportion to the amount of water present and this may again lie given off, 
but gas in contact with a clay soil either enters into a chemical comiii nation 
with some of tlio soil constituents or is adsorbed by the soil particles. 
Gas generated in a soil body diffuses with extreme slowness in clay soils or 
very wet sandy soils, hut in sand with g medium amount of moisiure, the 
diffusion of gas is much more rapid. The use of sodium eyanid offers a satis- 
factory means of fumigating masses of loose, porous soil, especially those 
with only small amounts of clay, or of seed beds and potting soil. Such treat- 
ments allow of much wider range of concentrations when the soil is not occupioil 
by a crop.” 

Ventilation, after fumigation, — Artificial ventilation of ships after fumi- 
gation with. hydrocyanic acid gas, S. B. Gkxjbbs {Puh. Health Bpts. lU* 

S2 (1917) f No. 42 , pp. 1757-1761, pis. 2). — “Quarantine stations at which hydro- 
cyanic acid gas fumigation is practiced should be equipped with mechanical 
means for artificial ventilation. The gasoline-driven fan as adapted for this 
use is satisfactory for the prompt ventilation of eomi)artments of vessels after 
fumigation. For the expeditious handling of large vessels three machines are 
recommended, two of the horizontal pattern (downward thrust) and one of the 
vertical pattern (horizontal thrust).” 

Fumigation hints (Oal Oitrogr., 2 (1917), No. 12, p. 4)> — This is a summary 
of recommendations made by R. S. Woglum of the XJ. S. Department of Agricul- 
ture relative to the injury by and dosage of hydrocyanic acid gas in fumigation 
woi-k with citrus. Attention is called to the fact that trees, the branches of 
which have been sprayed wnth Bordeaux mixture or painted with Bordeaux 
paste, should not be fumigated since it will result in a serious burning. Trees 
sprayed with lime-sulphur are unaffected by fumigation, as is the case with 
trees of which the trunk alone has been treated with Bordeaux. 

Effect of smelter gases on insects, R. W. Doane (Science, n. ser., 46 (1917), 
No. 11B6, pp. 295, 296). — During the course of several summers spent in 
studying insects in regions wdiere smelters are located, the author has detected 
no differences in the number of insects or the extent of insect injury due to tlie 
presence of smelter gases. Fumigation tests with sulphur dioxid in strengths 
of from 5 to 25 parts to 1,000,000 parts of air failed to demonstrate an insec- 
ticidal effect, and he concludes that the sulphur dioxid given off by the smelters 
has no effect wdiatever on the insects in that region. 

The natural immunity or resistance of plants to insect attack, B. G. 
Tebherxe (Agr. Ga^. Canada, 4 . (1917), No. 10, pp. 855-859).— A general dis- 
cussion of this subject. 

Some problems of sex ratios and parthenogenesis, 0. B. Williams (Jour. 
Genetics, 6 (1917), No. 4 , PP’ ^55-267, jigs, 5). — ^^Aleyrodes vaporariornm has 
two races, one of which, found in England, produces females parthenogenetlc- 
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ally ; tlie other, found in the United States, produces males. A colony of what 
is apparently the male-producing race has been found in England. Fertilized 
eggs give an equality of the two sexes.” 

Mnth annual report of the ' Quebec Society for the Protection of Plants 
from Insects and Fungus Diseases, 1916-17 (Aarn Rpt. Quebec Soc. Protee, 
Plants 9 (1916-17), pp. 145, figs, 4 ^)- — Among the paper.s presented in 

this, the usual annual report (E. S. R., 37, p. 156), are the following: Master- 
pieces of American Economic Entomology, by W. Lochliead (pp. 12-18) ; A Pew 
Notes on the “Pear Tree Slug,” by J. C. Chapais (pp. 25-27) ; Carriers and 
Diluents for Dusting, by G. E. Fetch (pp. 28, 29) ; Cabbage Insects, by A. Gibson 
(pp. 30-41) ; What Insecticides and Fungicides Shall We Use in 1917, and When 
Shall We Spray This Year? by Father Leopold (pp. 42-44) ; Historical Notes on 
Entomology in the Province of Quebec, by V. A, Huard (pp. 54-59) ; The White 
Pine Weevil, Pissodes strobi, in Quebec, by J. M. Swaiiie (pp. 60-64) ; Two 
Destructive Shade Tree Borers (Cyllene robinim and Agrilus anxius), by 0. B. 
Hutchings (pp. 05-70) ; The Commoner Grass Moths of Quebec, by J. A. Cor- 
coran (pp. 71-77).; Animal Parasites and Rural Sanitation, by W. A. Riley 
(pp. 99-109) ; The Eye-Spotted Bud Moth, by E. jM. DiiPorte (pp. 118-137) ; and 
Near Relatives of Insects Injurious to Plants and Animals, by W. Lochhead 
(pp. 138-144). 

Report of the Dominion entomologist for the year ended March 31, 1915, 
0. G. Hewitt (Canada Dept. Agr., Rpt. Dominion Ent., 1915, pp. 40, pi. 1, figs. 
6 ). — This reports briefly the work of the year under the headings of adminis- 
tration of the Destructive Insect and Pest Act, and insects affecting cereals and 
otlier field crops, fruit crops, forest and shade trees, domestic animals and 
man, and the garden and greenhouse. A map showing the distribution of the 
brown-tail and gipsy moths in 1914 and the places in Canada where parasites 
and predacious beetles have been distributed to date is appended. 

Annual report of the entomologist, A. H. Ritchie (A an. Rpt. Dept. Agr. 
Jamaica, 1917, pp. 28-34; abs. in Agr. News IBai'baclosJ, 16 (1917), Nos. 401 , 
pp. 282, 283; 402, pp. 298, 299). — The occurrence of the more important insects 
of the year ended March 31, 1917, is reported upon under the headings of sugar 
cane, coconut, citrus, pimento, pineapple, storage, corn, truck crop, stock 
pests, etc. 

The West Indian sugar cane leaf hopper (Btemocramis saceharivorus) was the 
most important cane pest worked with. Two new host plants, the maliwa tree 
(Bassia latlfoUa) and the warapee (Glausenia ^l'>ampi), are recorded for the 
spiny white fly (Aleurocanthus woglumi), which has spread throughout Jamaica 
since its discovery in 1913 and is a most serious pest of citrus. 

Insect pests in British Guiana in 1916, H. W. B. Mooue (Abs. in Agr. 
News [Barbados}, 16 (1917), No. 400 , pp. 266, 267). — A small undetermined 
pyralid moth borer of the subfamily Phycitime, discovered in 1916 and appar- 
ently new to science, has a wide distribution in British Guiana. The shoot is 
attacked In a mariner quite different from that by the otlier small borers. As a 
rule it bores straight to the heart and then merely eats out a small cavity 
instead of making a longitudinal tunnel. Notes are given on the small moth 
borers (Diatrcm saccharalis and D. canella), which do considerable damage, the 
large moth borer (Oastnia Ileus), the small black hardback (Dysetnetus btdm- 
tatus), the froghojiper (Tomas pis fiavilatera), etc. 

A summary of the work of the pest control section for the year 1916, 
D. B. Mackie (Philippine Agr. Rev. [English Ed.}, 10 (1917), No. 2,^ pp. 

145 , pis. <^^),— This summary records the work in the locust campaign, with 
diseases and pests of coconut palms, the control of the tobacco beetle, 
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cane pessts, pests of abaca, insects affecting rice, and diseases and Insect pests 
of citrus trees, educational propaganda in connection witli pest control, and 
work in apiculture with Apia ■inMlifica, A, indica, and A. domitcL 

[Jnsects of economic Importance in Great Britain] (Ann. AppL MioLf 4 
(iPf7), Fo. 1-2, pp. l-Uh SS-Z/d, 1^-00, figa, 5).— The papers iun-e pnvsented 
include the following: Frit Fly {Qseinua fvil) Alta(*king Winter Wlieat, hy F. 
R. Petlierbridge (pp. 1-3) ; Some Farm Insects Observed in the AlKU-ystwitli 
Area, 1913-1910, by C. L. Walton (pp. 4-14) ; The Life History and Fi{*onoiny of 
the Cheese Mites, by Nellie B. Kales (pp. 28-35) ; Investigation of Bulb Rot 
of Narcissus. — I, The Nature of the Disease, Due to Tylenehus devaatatrkh\ by 
E. J. Weisford (pp. 36-43) ; and A List of Ooccidie Affecting Various Genera 
of Plants (pp. 75-89), and a Note on the Iinumnlty of Chaleid Parasites to 
Hydrocyanic Acid Gas (p. 00), by E. Bl Green. 

[Insects of economic importance in Italy] (Redia, 12 (1917), Vo. 1-2, pp, 
1-359, pis. 5, figs. 17). — The papers here presented include the following: 
Aspidiotipliagus and Prospalteliu, by A. Berlese (pp. 1-13) ; A Case of Eo- 
dophagy of Aspidiotiphagus eitrlmis on ClirysomphaHs dictgOHpernii, by E. 
Malenotti (pp. 15-18) ; First Century of New Acarlds, by A, Berlese (pp. 19-67) ; 
A Second Series of Experiments on the Influence of Some Chemicals on Boml)gw 
niori, by C. Gavazza (pp. 69--10S) ; On the Variation in G. dictyospermi, by E. 
Malenotti (pp. 109-123) ; Second Century of New Acarids (pp. 125-177) and 
ScutelUsta gigantea n. sp. (pp. 179, 180), by A. Berlese; Bigniphom mereeti 
n. sp. (pp. 181, 182), New Diaspinxe (pp. 183-194), and Prospaltella fasdatu 
n. sp. (pp. 195, 196), by E. Malenotti; Contribution to the Knowledge of the 
ApMdidte, by G. del Gnercio (pp. 197-277) ; Orthoptera Collected in Southern 
Italian Somali, hy E. Giglio-Tos (pp. 270-287) ; Third Century of New Acarids, 
by A. Berlese (pp. 289-338) ; Metalapius torquatus, a New Genus and Species 
of Ohalcididse, by E. Malenotti (pp. 339-341) ; and Revision of the Genus 
Hydrozetes, by L. Chlnaglia (pp. 343-359). 

[Insect pests in the Federated Malay States] (Agr. B%il. Fed. Malay States, 
5 {1917), No. 8~9, pp. S27-S57). — ^The Diseases and Pests of the Coconut Palm 
are discussed by B. M. Bicliai'ds (pp. 327-337) ; The History and Present l^osi- 
tion of White Ant Treatment in the Malay Peninsula, by P. B. Richards, acting 
government entomologist (pp. 33S-34S) ; and the Application of the Agri- 
cultural Pests Enactment, by P. W. South, chief agricultural inspector (pp. 
,349-357). 

Some important insect pests of cotton in the Punjab, Madan MoHxVN Lall 

/ (Lahore, Punfab: Bept. Agr., 1917, pp. [8], pis. S). — Brief descriptions are given 
of three of the most injurious pests of cotton in the Punjab, namely, a cotton 
bollworm, the red cotton bug, and the dusky cotton bug, including colored plates 
of each, showing the various stages and the nature of injury. 

Insects attacking fruit trees, L. Caesae {Ontario Dept Agr. But 250 
(1917) r'pp. 55, figs. 59). — ^A summarized account is given of the more impwffant 
insect pests attacking fruit trees and means for their control, under the head- 
ings of insects attacking the apple, pear, plum, cherry, and peach. 

The insects which attack the wood of fruit trees, P. Lesnb (Itev. Hart 
IPans}, 89 (1917), No. 19, pp. 300S02, pi. 1). — This brief account is accom- 
panied by a colored plate illustrating several of the important wood-attacking 
species of Coleoptera and Lepidoptera and the nature of their work. 

Cranberry insect problems and suggestions for solving them/H. B. ScAM- 
MEOu:. (!7. S. Dept. Agr., Fanners* But 860 (1917), pp. 42, figs. 38) .—This publi- ; 
■ cation, which supersedes Farmers’ Bulletin 178 (E. S. R., 15 , p. gsi), gives a 
popular summary of the present status of the knowledge of cranberry insects 
and means for their control. 



1918] 


ECOI^OMIO ZOOLOGY — E2TTOMOLOGY, 


461 


Some insects injurious to cacao plants in the Belgian Kongo {BuL Ent. 
Research, 8 (19X7), No. 1, pp. lll-~118y figs. S). — Tlie present paper consists of 
liescriptions of a number of species new to science, collected by the government 
entomologist in the Belgian Kongo, R. Mayne. 

[Report of the entomologist], B. A. Andrews (Indian Tea Assoc., Set. Dept 
Quart. Jour., No, 2 (1916), pp. 81, 82, 87, 88). — Mention is made of the more 
serious pests of tea. 

A preliminary list of the insects of the Province of Quebec, III, G. 
Chagnon (Ann. Rpt Quebec Boo. Protec. Plants [etc.J, 9 (1916-17), Btip., pp. 
161-277). — This third part (E. S. R., 34, p. 449) lists 1,810 species of Coleoptera 
as occurring in the Province of Quebec. 

Report on a collection of termites from India, Kaein and N. Holmgben, 
trams, by T. B. Fletcher (Mem. Dept. Agr. India, Ent. Ber., 5 (1917), No. S, 
pp. lSS-171, fig. 1). — This systematic account, based upon collections made in 
diverse parts of India by T. B. Fletcher, includes descriptions of a large 
number of new species, one new genus, and one new subfamily. 

The second experimental campaign for the destruction of locusts in 
Morocco by means of d^Herelle’s method, H. Velu (Ann. Inst. Pasteur, 31 
(1917), No. 6, pp. 277-290; abs. in Trop. Vet Bui., 5 (1917), No. S, pp. 210, 
211). — This reports upon the results of work carried on from March to July, 
1916, in continuation of that previously noted (E. S. R., 3G, p. 857). 

A new thrips damaging orchids in the West Indies, C. B. Williams (Bui. 
Ent. Research, 8 (1917), No. 1, pp. 59-61, fig. 1). — Under the name Physothrips 
xanthius the author describes a new thrips which has recently caused much 
damage to orchids grown for ornamental purposes in Trinidad. 

Observations on the cotton stainer in St. Vincent, W. N. Sands (Wes# 
Indian But, 16 (1917), No. S, pp. 235-252, pis. 2, fig. 1; abs. in Agr. News 
IBarbadosJ, 16 (1917), No. 403, pp. 308, 309). — ^A report of studies of the life 
history and habits and of control measures for Dysdcrcus delauneyi (B. S. It, 
36, p. 654). 

Trapping of the cotton stainer (Agr. News [Barbados}, 16 (1917), No. 4 OO, 
p. 267). — A brief report of experiments in the trapping and destruction of the 
cotton stainer (Dysdercus delauneyi) in the field in St. Vincent. The cotton 
Stainers are attracted to traps of cotton seed, placed under cacao trees sur- 
rounding silk cotton trees that have been destroyed when heavily infested with 
the cotton stainer, and killed by means of a gasoline torch without destroying 
the effectiveness or attractiveness of the bait of the traps. 

A revision of the genus Lygus as it occurs in America north of Mexico, 
with biological data on the species from Kew York, H. H. Knight (New 
York Oornell Bta. Bui 391 (1917), pp. 557-645, pt 1, figs. 55). —In this revision 
the author recognizes 67 forms of Lygus of which 28 species occur in New York 
State and 9 occur in neighboring States which will doubtless soon be found 
within New York borders. Thirty-four species and 11 varieties are described 
as new. “ Food plants and other biological data are given for all but one of 
the species known to occur in this State. The present paper gives a much- 
needed systematic revision of the group; but the most important feature is 
that structural characters found in the male genital claspers have been worked 
out and shown to furnish a reliable criterion for recognition of the species.'* 

A bibliography of five pages is included. 

The Derbidse of the Philippine Islands, F. Muir (Philippine Jour. Boi., 
Beet. D, 12 (1917), No. 2, pp. 49-105, pt 1, figs. 4) .-—Ninety-eight species repre- 
senting 39 genera of this family of Hemiptera are described from the Philip- 
pines, of which 7 genera and 01 species are new. 
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Biolog'y of the MemRracidae of the Cayuga Lake Basin, W. D. FiiNKHOtrsEE 
(New York CorfieU Sta, Menu 11 {Idll), VP. m-W), Turn, This uiewiolr 

reports investigations made of OX speeies of membra(*lds representing 21 
genera belonging to tlirce subfamilies, found partnaibirly in tiie vioiiilty of 
Itliaca, N. Y. Keys are given to the geticra and speeies wltli tedisiieul deserip-^ 
tioiis and brief accounts of their life histories, an account of the exteriml am! 
internal anatomy of the MembraeUhe, etc. Among the subjedg discniwsed are 
the geography and physiography of the Cayuga Lake Basin, dimutology of the 
basin, the basin as a iioral and faunal area, distribution and range of the 
family, a comparison of Cayuga Lake Basin with tlie State as a whole, thcHUdes 
of origin and paths of migration, hosts, migrations, habits, atbmdama^ by ants, 
communal life, ecology, natural enemies, ecmiomie importance, methods of 
collecting and preserving, etc, A check-list of the genera and species and a 12 - 
page bibliography are included. 

The Indian sugar cane leaf hopper (Pyrilla aberrans), 0. 5S. ^Lska (Mem. 
Dept Ayr. InMa, Ent Ser., 5 {1911), No. 2, pp, in-VM, pU It, /b/«. P).— This 
Is an extended report of studies of a fulgorid wliich firsi, came to attention in 
1905, during whic.Ii year it appeared in large numbers in the experimental 
series of canes at Pusa. Since that time it has been a source of serious injury 
to cane in 1906, 1907, 1910, and 1914. Three chalcidids, two of whieti have 
been determined as Ooencyrtm pyrillw and Tetrastielms pyrllJw, two dryinids, 
Dryinm pyrillm and Chlorodryinus paUidus, and a stylopid, Pyrilknmnos com- 
pactus, are recorded as parasites. An extended account of studies of the 
biology of 0. pallidm is given. 

The correct name for our apple-grain aphis, A. C. Baicer (S^eience, n. sef\, 
46 (1917), No. 1191, pp. 410, 411). — ^This is a brief discussion in which the 
author shows that more than one species of plant lice occurs upon grains and 
grasses under the name Aphis avenw Fab,; that the one of these species which 
migrates to apple and related trees where the eggs are laid, must be known as 
A. prumfoUw Fitch; that another species, the oat aphis, which migrate,s to bird 
cherries in Europe, must be known as A. padi L., of which A. ^menm Fah, is a 
synonym; that the species now known as A. cerusifoUw If itch migrates to 
grains and grasses as does A. padi and Is possibly the same species ; and that 
the present placing of the name “ prunifoUw as a synonym of “ vardui IjY is 
not correct. 

The pink and green aphid of potato, Macrosiphiim solanifolii, J, S. 
Houser, T. L. Guytoh, and P. B. Lowry {Ohio Sta. But Sll {1911), pp. 

BS).— This summary of Information on M. solanifolU, its life history and 
habits, host plants, nature and extent of injury, natural (UHnnic^s, and con- 
trol measures based upon investigations carried on during 1917, is a much 
more detailed account than that previously noted (K. S. R., 37, p. S49). In the 
course of the discussion reference is made to the investigation of this aphid 
at the Maine Station, reports of which by Patch have been previously noted 
(E. a B., 19. p. 662; 25, p. 759). 

It is stated that while the greatest injury to potatoes during the season was 
caused by this plant louse, another species, Alyzus persicm, did some damage to 
potatoes, having been taken at Batavia, Liberty Center, Oelina, and Canton, 
Ohio. A small potato plat was killed outright at Canton. 

The insect hibernates as a shiny black egg, probably more frequently on 
the rose than on any other host. With the coming of summer the eggs hatch 
into agamic viviparous females, some of which acquire wings and Ry to the 
potato, where they start the series of generations of agamic viviparous females; 
About 10 days are required for the daughters to hecome full-grown and begin 
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producing young, Iience there are many generations during the summer breed- 
ing season. The last brood of summer females produces a generation of 
winged males and wingless females by which the overwintering egg is deposited. 
At first this egg is greenish but in a few days becomes jet black. 

The adults of this species are somewhat more restless tlian most other 
aphids and migrate freely from one place to another, thus field-sprayed plants 
are highly subject to reinfestation. It is pointed out that the matter of reinfes- 
tation of plants by migrants should receive careful consideration when control 
measures are being planned. 

In recording its host plants the authors have limited their records to those 
upon which the female aphid was found producing young. Those heavily 
infested include the potato, tomato, eggplant, pepper, and sunflower. Those 
commonly but not heavily infested include the jimson weed, ragweed, lamb’s- 
quarter, sweet potato, canna, hollyhock, and matrimony vine. The hosts not 
commonly infested include corn, beans, moth miillen, plantain, curly dock, 
smartweed, shepherd’s purse, catalpa shoots, ground cherry, and pokeweed. 
In addition to these Patch has recorded it on Iris sp., Gladiohis sp., red root pig- 
weed, turnip, garden pea, apple, pepper vine, cultivated aster, cineraria, and 
Lactuca sp. Thus it appears to be a cosmopolitan feeder, which complicates its 
control. 

Pour species of hymenopterous parasites, namely, Aphiditis polygonapliis, 
Pachyneuron aphidvormi, and two species of Lygocerus are said to liave been 
remarkably abundant. Nine species of lady beetles in the adult stage were 
observed feeding upon the aphids, of which Hippodamia eonvergens was the 
most common and Ooecinella 9-notata second in importance. The larvm of three 
species of Syrphus flies were found commonly feeding upon the aphids, namely, 
Syrphus americanuSt Bpliaerophoria cyUndriea, and AUograpta ohliqua. The 
chipping sparrow, quail, English sparrow, and domestic fowl were observed 
actively feeding upon plant lice, and a fungus (Empusa sp.) was of consider- 
able importance in reducing their numbers. 

Control work of the year led to the conclusion that nicotin sulphate, 1.5 to 2 
teaspoonfuls to a gallon of water, or about 1 : 500, with enough soap added to 
form a suds is the most satisfactory spraying material for the control of this 
species. Two applications or more may be necessary to control the pest 
and these applications under conditions such as prevailed during 1917 should 
not be more than three days apart. Both spraying in the early stages of an 
outbreak and thoroughness of application are essential to the successful con- 
trol. Because of the wide range of host plants, clean culture is an important 
adjunct to control measures. It is stated that with proper equipment, proper 
material, and thorough work this potato pest may be effectively and economi- 
cally controlled. 

A list of the ApMdidas of Japan, with description of new species and 
genei'a, S. Matsumuka {Jour, Col. Agr, Tohohii Imp. Vniv., 7 {1917), No. 6, 
pp. 351-414, pis. 2). — The present list contains 81 species representing 29 
genera, among which 57 species and 15 genera are described as new to science. 

Contribution to the knowledge of the Aphididse, G. del Gueecio (Bedia, 
12 (1917), No. 1-2, pp. 197-277, pis. S; ahs. in Rev. Appl, Ent., 8er. A, 5 {1917), 
No. 7, pp. SS4, 235). — This paper deals with the classification of 22 species of 
aphids occurring in Europe, Africa, and America, many of which are of 
economic importance while others are new or insuflicieiitly described. 

Francoa elegans n. g. and n. sp., which occurs on roses in Italy, was the 
source of more injury than Uaerosiphiim rosw or Myzus rosarum when 
observed in June. Tlie black peach aphis has been observed in Italy on peaches 
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of American origin and the injury caused is quite as severe as in the United 
States. The species infesting Italian Gramiiiacejn aud citrus plants are noted. 
The conchidlng part of the paper reports upon preliminary stntlies imuUi of 
several root aphids, namely, Ncorlvhobitis iilmiiMus n. sik on 'Him us amurmnia 
and 17. eampestris; A. pom n. sp. on grasses; 'ISf, sirmrimviiH n. sp. on harU^y; 
{Scimomura) Ertosoma nlmi on currant and goose])t‘rry ; ami the wo«)lly apph^ 
aphis. In the course of three years’ expeiimenis the antlior has falUal to 
demonstrate that the spring alates of the woolly apple aphis migrate from the 
elm to the apple. 

The coccid enemies of the vine in Hungary, J. Jabionowski {'KiMrlcL 
Ko^lem,, 19 (1916), No. 2, pp. 1G9-2SS, pis. 8, figs. 22: abs. in InUrnai. Inst 
Agr. IRomeJ, Internat. Rev. and Pract. Agr.y 8 (1917), No. 2, pp, 816, 817),-^ 
Six species which infest other agriculturat plants are said to l)o (,if iriiportance 
as enemies of the vine in Hungary, namely, PhenacmcAis avcri.s, PnGudocoecus 
adonidum, P. eUri, Pulvinarki betnlce, Eulecaninm corni, and E. per slew. 

Coccidae of the Philippine Islands, Elikabeth Uoiunson {Philippine Jour. 
Sd.y Sect. I), 12 (1917), No. 1, pp. 47, pis. 6 ). — The author records species 
representing 25 genera from tiie Philippines, of which 4 species are described 
as new, A host index is appended. 

Orchard injury by the hickory tiger-moth, B. Isely ( U, S. Dept. Agr. But. 
598 (1918), pp. Uh plB. S ). — ^The present paper is based upon investigations of 
Ealisidota carym at North East, Pa,, during the seasons of 1914, 1915, and 
1916. This gtegarious summer caterpillar, although a general feeder on 
deciduous trees and shrubs, causes occasional injury in orchards of pomaceous 
fruits and cultivated walnuts. The species was first described by Harris in 
1841, since which time many complaints have been made of its injury although 
there appear to be no records of very great destructiveness. It is pointed out 
by the author that the hickory tiger-moth is the common name which should 
be applied to this insect since it belongs to the tiger-moth and not to the? 
tussock-moth family. It is distributed over the northeastern United States 
and the adjacent Canadian Provinces, ranging from the Atlantic Ocean west 
to Missouri, Minnesota, and Saskatchewan and south to North Carolina and 
southern Ohio, 

Technical descriptions are given of its life stages, including nine larval 
instars. Porty-nine host plants are listed for the nearly mature larva, but the 
number of food plants upon which the larva can develop from egg to pupa Is 
much smaller and appears to be rewStricted to trees of the walnut and hiclmry 
family and to pomaceous fruits. The author has reared larvae from egg 
to pupa on Japanese walnut, English walnut, black walnut, apple, and pear. 

There is but one generation annually. Ihipation takes place In the fail, 
the winter being passed in the pupal stage on the ground and the moths emerg- 
ing in the early summer, apparently as early as the first of June. From 15 to 
16 days are required for the egg stage. The duration of the larval feeding 
period varies gi^eatiy and the number of iustars varies from 7 to 9. Larvm 
reared by the author on Japanese walnut in 1915 required from 02 to 85 days 
from egg to cocoon, with an average of 74.73 days, while in 1916 on the same 
food plant from SO to 100 days, with an average of 89.04 days, were required. 
This variation is thought to have been influenced to some extent by the con- 
siderable difference in the amount of rainfall, there having been an excessive 
rainfall in 1915. The minimum period required for the development from egg 
to cocoon was 89 days and the longest 96 days, with an average of 92.87 days. 
TJie larvse are gregarious in the early stages and even in the later stages indt 
together. They begin to scatter the latter part of the fourth stage. 
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The sjpecles is remarkably free from parasitic enemies, Fmpla pedalis being 
the only one recorded. AVhile the injury by this pest is intensive and not ex- 
tensive, it is due to tlie gregarious larvae of the early stages which strip 
branches and sometimes small trees of their foliage and the injury to young 
trees may be quite severe. It may be controlled readily by spraying with 
arsenicals; orchards which have been thoroughly sprayed for the codling moth 
have never been observed to be infested. The caterpillars soon become very 
hard to poison and large amounts are required to kill them in the later stages. 

A list of 19 references to the literature is appended. 

The quince borer and its control, F. W. Pettey {Umon So. Africa Dept. 
Agr. IPud.J 2 (1917), pp. 17, figs. 10 ). — ^A detailed account of Goryphodema 
tristis, a lepidopteran of the family Oossidje, which is distributed all over 
Cape Province wherever quinces or Wemmershoek apples are grown, but which 
is not known to occur in any other country. Serious damage is done by 
killing the branches infested by it or by impairing the bearing capacity of the 
whole or of parts of the tree. 

Moth borers affecting sugar cane in Mauritius, D. d’Bmmeeez de Ghakmoy 
(Dept. Agr. Mauritius, Sci. Ser. Bui. 5 (1917), [English Ed.], pp. 27, pis. 7). — 
Summarized accoimts are given of the pink borer (Sesafnia vuteria), the 
spotted borer (Proceras sacckariphaga) , the white borer (GrapJiolita scMs- 
taceMMu), and the brown borer (Alucita sacchari). Descriptions of i>ury sites 
of these species are appended. 

The sweet potato leaf-folder, T. H. Jones (U. 8. Dept. Agr. Bui. 609 (1917), 
pp. 12, figs. 4 ). — This is a report of studies at Baton Houge, La., of the pyraiid 
moth Pilocroais tripunctaia, the larva of which was first observed to be an 
enemy of sweet potatoes in Loui.siana in 19.14. While it has not as yet been 
obsiU'ved to occur in destructive abundance in that State, it was very Injurious 
to the sw€H?t potato uear Brownsville, Tex., during the fall of 1916, where con- 
trol expernnents with poisons were conducted by M. M. High, a complementary 
report of which is incorporated in this account. 

In addition to Louisiana and Texas the species is recorded from Mexico, 
Jamaica, Cuba, and Grenada, West Indies, and has previously been observed by 
tile author on sweet potatoes in Porto Rico (E, S. R., 33, p. 59). 

TtMlinieal descriptions are given of its several stages. In addition to the 
sweet potato the motli has been reared from larvm found feeding on unculti- 
vated plants of the genus Ipomma, such as bindweed, wild sweet potato, and 
wild morning-glory. 

At Baton Rouge during the latter part of July and first of August four 
days are required for tlie immbation of the egg. In the field the larviB are 
found betwiHHi stjparate leaves or portions of the same leaf which have been 
fastened togcdher to form “ sbelters,” each of which usiiaily protects one larva. 
WhiU.^ the numhtu’ of larval molts varies, there are usually six, for the develop- 
ment of wdildi 3 days are required for the first instiir, 2 days each for the 
second, tidrd, fourth, and fifth instars, and 5 days for the sixth instar. In the 
field and in the insectury the pupa* normally are found in loose cocoons within 
the shelters made by the larvre, from 6 to 9 days being reciuired for their 
development. Hibernation appears to take place in the larval stage. The 
minimum period required for the various stages at Baton Rouge are egg stage 
4 days, larval stages 13 days, prepiipal stage 2 days, and pupal stage 6 days,^ 
or a total of 25 (lays. 

The taddnid fly Emrista pyste and an ichneumonid (Bassus sp.) have been 
reared from collections of larvte made in the field at Baton Rouge. Spraying 
experiments reported indicaite that the larva* can be killed readily by timely 
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applications of arsenical sprays, either arsenate of lead or zinc arseiilte at the 
rate of 1 or 2 lbs. (powder) to 50 gal. of water. 

Besnlts obtained from spraying raspberries with carbolineuui for 
pronia) Incurvaria rnbiella, Iv. Onrost (TijdHchr, (,/.0i7), 

Fo, 1, pp. 17-30; (iM. in Rev. Appl. Ent, ^cr. A, 5 (W17), ¥o. 7, p. 277).-- 
Spraying with carbolineuin or banding with adhesive has !)eeu found t*) be 
the best measure for controlling infestation by this tineld motli borer, wlii<*li 
sometimes infests the raspberry in the Netherlands to the extent of 50 per 
cent. All S per cent strength of carbolineum should be applied to the foliage 
and roots before March 15. 

The toxin of Sotto bacilli, K. Aoki and Y. Chigasakx (Bui i.s\s‘oc. 

Japon, Nos. 20 (1916), pp. 1~0; 21 {1917), pp. 1-8). —These data supplement the 
accounts previously noted (E. S. R., 37, p. 853). The toxin of tiie Bolto 
bacillus largely remains fixed within the organism; it does not pass through (lie 
porcelain filter and disappears after boiling for 10 minutes. The si:)ores are 
destroyed and the toxin neutralized by Lugol’s solution. 

Studies in Philippine Biptera, I and II, M. Bezzi {Philippine Jour. Svi., 
Beet. B, 8 (1913), No. 4. pp. 305-332; 12 (1917), No. 8, pp. 107-lGt, pi. 1).--A 
catalogue of Diptera hitherto recorded from the Philippine Islands is first 
presented, followed by descriptive notes on 200 forms. In the first and second 
papers, respectively, 2 genera and 17 species and 2 genera and 34 species are 
described as new. 

The Hessian fly, E. N. Gory {Md. Agr. Ext. Serv. Bui. 7 (1917), pp. 
fig. 1). — A summary of information on this pest, including a diagram of its 
seasonal development and the planting dates between which it is safe to sow 
wheat in various parts of Maryland. 

Sheep maggot flies, III, W, W. and J. L. Feoggatt {Dept. Agr. N. B. Wales, 
Farmers' Bui. 113 {1917), pp. 87, figs. 12). — This report of work, carried on 
during 1915-16 in continuation of that previously noted (E. S. R., 37, p. 360), 
deals with the reduction of flies by destruction of olfal and carrion, trapping 
flies, blow flies breeding in decaying vegetable matter, baits for attracting and 
poisoning maggots and adult flies, tests with dips and dressings, chemical 
notes, dipping and spraying, rendering sheep immune by internal drenches or 
licks, notes on destruction of birds, and climatic conditions that seem to suit 
sheep maggot flies in the Riverina. In the first of two appendixes (pp, 27--P>3) 
the parasites of the sheep maggot flies, including Nasonia hrevicornis whi<*h 
has been reared and distributed all over New South Wales, ChaJais enlUplKn'n' 
(E. S. R., 36, p. 360), and an undetermined parasite of the shining blat'k fly 
{Ophpra nigra), are dealt with. Appendix 2 (pp. 34-'37) discusses an aimuulod 
classification of the sheep maggot flies dealt with in these reports, witli some 
account of their identification. 

Bife history, habits, natural enemies, and methods of control of the cur« 
rant fruit fly (Epochra canadensis), H. H. P. Severin {Maine Bta. Bnl. 264 
(1917), pp. 177-247, pis. 4> fips. 7). — This is a summary of the i>resent status of 
knowiedge of the currant fruit fly, based upon a review of the literature and 
investigations conducted by the author in Maine. Following a brief introduction 
the subject is dealt with at length under the headings of systematic position, 
distribution and destructiveness, life history, habits and behavior of adults, 
natural enemies, and methods of control, A bibliography of 62 titles and an 
index are included. 

The species appears to he confined to North America ; in Canada, it is dis- 
tributed principally in the Canadian zone as far north as Edmonton, Alberta ; 
and In the United States it occurs in the Canadian, Transition, and Upper Aus- 
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trill ssones. Wild currants and gooseberries appear to be tbe native host plants 
of the species, which is so serious a pest in Maine that frequently the crop of 
currants and gooseberries is a total loss. The author found the life stages 
under field and laboratory conditions to vary in 1914 and 1915 as follows: The 
egg period from 4 to 8 days, larval period from 10 to 25 days, pupal period from 
10 to 11 months, mating period from 29 to 38 days, preoviposition period from 6 
to 16 days, egg-laying period from 34 to 36 days, and longevity of adults from 
29 to 31 days. 

In control work the employment of sweetened arsenical sprays appears to 
have given the most satisfactory results. The author summarizes these results 
as follows : “ In 1914, the results of spraying the foliage with arsenate of lead 
added to diluted molasses [arsenate of lead 3 oz., molasses 1 gaL, and water 
2 gal.] showed a loss of 24 per cent of the crop of gooseberries in a commercial 
garden consisting of 100 currant and gooseberry bushes. In three adjacent 
dooryards 41, 55, and 64 per cent of the gooseberries were infested Tbe cost 
of the insecticide for eight applications of the spray to 100 bushes not including 
labor amounted to 65 cts. In 1915, a baited gooseberry bush growing in the 
shade showed a loss of 33 per cent of the berries compared with 79 per cent 
of infested fruit on the check or control hush similarly located, while a treated 
and untreated gooseberry bush in the sunshine showed an infestation of 17 
per cent and 29 per cent, respectively. The poisoned bait, consisting of sodium 
arsenite and diluted molasses, was applied to tbe lower branches of the bushes 
with a bucket pump, while the upper branches were baited with a paint brush. 
Tlie cost of four baitings applied to 35 currant and gooseberry bUvShes without 
labor amounted to 57.5 cts.” 

The sweet potato root weevil in Florida, K. E. Bragdon (Fla. Btiggist, 1 
U911)^ No. 2, pp. 1S-.15). — brief account of Ct/Ias formicarim, which has 
been found in eight counties of Florida, namely, Baker, Brevard, St. Lucie, 
Palm Beach, Bi'oward, Dade, Monroe, and Lee. 

Five years of starvation of larvae, J. E. Wodsedalek (Science, n. ser., 4^ 
{1911), No. 1189, pp. S66, S67). — This paper relates to the larvae of Trogoderma 
tarmle, a small beetle well known as a museum pest. The last of a large number 
of specimens lived without food for 5 years, 1 month, and 29 days. 

The relation of the Malpighian tubules of the hind intestine in the 
honeybee larva, J. A. Nelson {Science, n. ser., 46 {1917), No. 118S, pp. 348- 
S45). 

A new species of Faraphelinus from British Guiana, with a discussion of 
the genus and the allied Aphelinus, X Waterston {Bui. Ent. Eesearch, 8 
{1917), No. 1, pp. 43-58, figs. 6). — ^The genus Faraphelinus represented by five 
species, including P. perkinsi n. sp., is considered at some length. 

Notes relative to the importation of Tiphia parallela from Barbados to 
Mauritius for the control of Fhytalus smithi, D. d’Emmerez m Charmoy 
{BuL mt. Research, 8 {1917), No. 1, pp. 93-102, fig. i).— An account of intro- 
ductory work which has resulted in the establishment of T. parallela in 
Mauritius. 

The parasites of Chrysomphalus dictyospermi in Spain, K. G. Mercet (Ren. 
J?. Acad. Cien. Madrid, 14 (1916), No. 11, pp. 776-788, figs. 5; ahs. in Rev. Appl. 
Ent., Ser. A, 5 {1917), No. 7, p. 279). — A species here described as new under 
the name Aphycus hesperidum is parasitic on 0, dictyospermi on orange trees, 
laureds, and oleanders in Spain. Two other parasites, Aphelinm ehrysompl^aU, 
and ProspaUella lounsUiryi, and a lady beetle (OMlocorus Upustulatus) are 
also recorded as enemies of this scale in Spain. 
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Ftirtlier experiments on big bud mite, A. H. Lkks {Vniv. Bristol, Ann, Mpt 
Agr. and Mort, Research Sta., 1915, pp, 79, 80; 1916, p, 55)*— In the control of 
this mite a spray containing 10 per cent soft soap and 5 per cent crude carbolic 
acid has proved to be the most successful. 

The classification and biology of Argentine Ixodidse, JL Dtos (Aw. 

Rural Argentina, 51 (1017), No. S, pp. 2P-251. In this coiitiibiitlon 

the new species Amblyomnia altiplanum is described 
The ticks in Paraguay, P. de la O. Mendoza (An. Boc. Rural Argentina, 51 
(1917), No. S, pp. 251-25S).—A brief discussion of the economic importance of 
ticks in Paraguay. 

FOOBS— HUMAN NUTHITION. 

The elements of the science of nutrition, G. Uusic (Philadelphia and Lon- 
don: W. B. Saunders Co., 1917, S. ed. rev. and ml., pp. B/fl, pis, 2, figs. 26 ). — 
This book has the same aim as the earlier edition of which it is a revision 
(E. S. R., 22, p. 568), but many important additions to the facts of metabolism 
and revisions of its theories have been included. The concluding chapter deals 
with the qnestion of food economies in relation to the food supply of nations. 

The bowfin: An old-fashioned fish with a new-found use (U. K. IJepl. 
Com., Bur. Fisheries Econ. Circ, 26 (1917), pp. fig. 1). — This circular dis- 
cusses the iVowfin — its habitat, and its use as a food. Methods of cleaning and 
smoking bowfin are given, also a few recipes for preparing the smoked bowhn 
for the table. 

The burbot: A fresh- water cousin to the cod (U. S. Dept. Com., Bur. Fish- 
eries Econ. Circ. 25 (1917), pp. 4, fi9> -f)* — A popular treatise on the uses of the 
burbot for food. Some recipes are given. 

The eulachon: A rich and delicious little fish (C7. S. Dept. Com., Bur. Fish- 
eries Econ. Circ. 3S (1917), pp. 4, fig. 1). — This tells of a good fish not well- 
known to the public and gives ways of preparing it for the table. 

The whiting: A good fish not adequately utilized (U. S. Dept. Coni., Bur. 
Fisheries Econ. Circ. 32 (1517), pp. 4* fig- 1)- — ^The article urges an increased 
use of the whiting, which is a delicate fish obtainable in large quantities. Reci- 
pes for its preparation are given. 

Preserving fish for domestic use (U. S. Dept. Com., Bur. Fisheries Econ* 
Otre. 28 (1917), pp. 2). — This leaflet urges liou.sewives living near streams and 
lakes or the seashore to preserve fish for home consumption. IVIethods for 
canning and salting fish are given. 

The digestibility of the dasheen, C. F. Langwoethy and A. D, I-Iolmeb 
{V. B. Dept. Agr. Bui. 612 (1917), pp. 12). — In digestion experiments lasting 
three days on normal men, using immature and mature dasheens in conjune- 
tioa wnth milk, fruit, and butter, with tea or coffee, if desired, it was found 
that the average coefficients of digestibility for the total diet were protein 
80.8, fat 96.1, ash 78.4, and carbohydrates 97.6 per cent. The last figure prac- 
tically represented the digestibility of the dasheen carbohydrate, and it ap- 
peared to be Immaterial whether the well-grown dasheen -was mature or imma- 
ture w’hen harvested. 

About li lbs. of dasheens were eaten by the subjects daily without any 
observed physiological disturbances. It is concluded that the dasheen is a 
valuable addition to the dietary and can well be used to supplement the potato 
supply and give variety. 

The thermal death point in yeast, E. P. \?eixs (Vermont Bta. Bui. 20S 
(1917), pp. IS, 14). — Experiments made with the yeast Saccharomyces cerevisiw 
to determine its thermal death point (the lowest temperature that will kill it 
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in ten minutes) brought out that this point is raised with the addition of 

sugars or colloids, such as starch. 

Living yoast cells were found in loaves baked at 66° 0. or less, hut none 
in loaves baked at 68°. “ It seems safe to say that the thermal death point of 
yeast in bread making approximates 68° 0.” 

Bacteriological examination of canned foods, A. W. and K. G. Bitting 
(Nat, Camiers Assoc, Bui. IJf {tdll), pp, Jfi, figs. 22 ). — This article gives as the 
object of bacteriological examination of canned foods (1) to determine 
whether foods which appear normal are sterile; (2) to determine whether 
foods which appear to be defective are sterile, and if not sterile, whether the 
spoilage be due to under-processing or to leaks; (3) to determine from the 
finished product the character of the original material — in legal verbiage 
whether the product is composed in whole or in part of filthy, putrid, or de- 
composed material.” It gives an explanation of terms used, then takes up in 
detail the points in both general and microscopical examinations; gives teats 
for leaks and explains devices for recording pressure and heat penetration 
within the cans ; discusses the results of lack of sterilization ; and deals briefly 
with some of the organisms which cause spoilage. 

The use of microorganisms to determine the preservative value of differ- 
ent brands of spices, Fkeda INI. Bachmann {Jour. Indus, and Engin. 0/icm., 
Id (I.9iS), No. 2 , pp. . 121 - 123 ). — The investigations on spices previously noted 
(E. S. 11., 35, p. 557) were continued by a study of the effect of different 
brands of spices on the growth of molds, yeasts, and bacteria. Tabulated 
results of such a study using five brands of cloves, three of cinnamon, and 
thx’ee of allspice are given. Contrary to the earlier results, the investigations 
indicate that cloves may be as effective a preservative as cinnamon, “that 
there is considerable variation in the preservative value of the brands used, 
and that the growth of microorganisms on a spiced medium may be used as a 
criterion of the preservative value of the brand of the spice.” 

Camp cookery. — cookery and equipment handbook for Boy Scouts and 
other campers, Ava B. Milam, A. Grace Johnson, and Ruth McNaey Smith 
(Portland, Oreg.: The J. K. Gill Go., 1918, pp. 1-108, figs. 5).-— This book con- 
tains lists of supplies and equipment for camping, suggestive rations, meai 
plans, food lists, and some camp recipes. It also gives a suggestive outline 
for the teaching of camp cooking. 

Basic quantity food tables to be used in determining the daily issue of 
food to the kitchen (New YorJc, N. Y.: Dept. Pub. CliaHties, 1917, pp. 120).— 
The tables given are designed to serve as a quick means of determining the 
quantity of food necessary for a given number of persons. 
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Influence of the degree of fatness of cattle upon their utilization of feed, 
H. P. Abmsby and J. A. Fries (17. S. Dept. Agr., Jour. Agr. Research, 11 
(1917), No. 10, pp. 451-Jf72, pL 1, fig. 1). — It is the usual experience in cattle 
feeding that as the animal fattens the increase in weight is made at a greater 
expenditure of feed. This experiment was made at the Pennsylvania Institute 
of Animal Nutrition to determine by comparison in a single individual the 
reasons that might be assigned for this fact. A steer in medium condition 
was fed a maintenance ration and afterwards a fattening ration made up of 
concentrates and alfalfa hay. At the conclusion of the trial the steer was 
fattened to an increase of 300 lbs. and again fed a fattening ration followed by 
a 'maintenance ration. 



470 


EXPBBIMENT STATION EECOED* 


cm 38 


Both when the steer was in medium flesh and when fat the digestibility of the 
lighter ration was the greater. The results showed the corrcsponcUng rations 
to be ecinally digested with the unfattoiied and fattened animai. The relative 
losses of nitrogen, carboUj and energy in the urine were less on the heavy ration 
and a little greater in the fattened condition compared with the uirfatiened. 
The production of combustible gases was less on the heavier ration with the 
animal in both medium condition and fattened. The x>ereentage of gross 
energy of the feed metabolisable was greater in the heavier ration, with the 
animal in either condition. The larger share of the additional heat in the 
heavier ration was eliminated by evaporation of water. The heat increment 
from a unit of feed was but little more in the fattened condition, while the 
net energy values and pei'centages of metabolisable energy available for gain 
were but slightly less. 

After an increase in weight of 300 lbs. during three months’ fattening the 
maintenance requirement of the steer was increased 36 per cent, which was 
greater than the comparative increase in weight or body surface. 

“The lower economic efficiency of the fattened animal in this experiment 
was due chiotly to his higher maintenance requirement and only to a small 
extent, if at all, to a difference in the utiUz;ation of the surplus of feed over 
the maintenance requirement.” 

Experiments in crop utilization, O. R. Letteee (XJ, B. DepL Agn, Bur, 
Plant Indus,, Worlc Ban Antonio JJJaopt. Farm, 19 IG, pp. 19-^22) . — ^Winter oats, 
field peas, Sudan grass, and Dw^arf milo maize were used as pasture for eight 
pigs averaging 35 lbs. each. As the season was bad because of drought and 
early frost poor results generally were obtained and no conclusions were 
drawn. 

Two yearling steers were pastured on 1.5 acres of winter oats from Decem- 
ber 20, 1915, to March 6, 191G. The oats sown October 21 were divided into 
quarter-acre plats and w^ere eaten very close at the time of the removal of the 
steers. The land was then seeded to Sudan grass, but the growth was so 
poor due to drought that it would support the steers only at intervals and no 
reliable data could be drawn. 

Commercial feeding stuSs, J. L. Hills, C. H. Jones, and G. F. Akdeeson 
{Vermont Bta , Bui, 204 {1917), pp. 6-39). — The feeding stuffs examined in- 
cluded nearly 600 samples of about 850 brands of cottonseed meals and feeds, 
linseed meals, gluten feeds, dried distillei*s’ and brewers’ grains, wheat offals, 
hominy feeds, dried beet pulps, alfalfa meal, proprietary feeds, and miscella- 
neous feeds of provender, corn meal, oats, and rye. 

Almost two-thirds of the cottonseed meals, two-fifths of the distillers’ dried 
grains, one-tenth of the wheat feeds, and one out of six of the proprietary 
and poultry feeds were found deficient in protein. Suggestions are made re- 
garding methods of avoiding buying inferior goods. The feeds examined are 
listed alphabetically and their guaranties and deficiencies pointed out. 

The 28--hour law regulating the interstate transportation of live stock: 
Its purpose, reqtiirements, and enforcement, H. Goding and A. J. Baub ( U . B . 
Dept . Agr . Bui 589 (1918), pp. 19, pis. 5, figs. 6). —The text of the present law, 
passed by^ Congress in 1906 (E. S. R.,a9, p. 995), which supplanted the first 
act of 1873, is given and attention called to its purpose and requirements. 
Abuses under the law are noted and the favorable results from improved facili- 
ties for handling live stock set forth. While there have been many violations 
of the law and penalties applied, yet the influence has been good and conditions 
continuously bettered. 

Increased cattle production on southwestern ranges, J. T. Jabmnb and h 0 

Hubtt (U. 8. Dept. Agr. Bui. 588 (1917), pp. SI, pis. IS, figs. «).— This bulletin 



1918] 


ANIMAL PBODTJCOnON. 


471 


gives certain preliminary results of work done by tbe Forest Service on the 
Jornada Range Reserve of about 200,000 acres in southern New Mexico to 
secure range improvement by natural revegetation, provision of stock-watering 
places, and determining the carrying capacity of the range as means of pre- 
venting overstocking. 

The great risk in the live-stock industry of the ranges is that during certain 
years no rains come. In the past such seasons have wiped out the gains of 
years. The most uncertain period is from February to the beginning of the 
summer rains about July. It is advisable therefore to have forage in reserve 
during this period. In good years the proportion of the number of steers can 
be increased and in poor years they can be more rapidly sold without loss 
than the breeding stock. As an additional safeguard in times of scarcity the 
feeding of a concentrate, as cottonseed cake, should be provided for. 

A pit silo of 20 tons capacity was filled with tobosa grass, Hilaria mutica, 
In August and opened late in the winter. The results of attempts to feed it 
indicate that it is not of economic value either as hay or silage. In another 
silo 150 tons of silage was made of soap weed, Yucca data. From the 
preliminary feeding of 10 tons of this silage the indications are encouraging. 

As the result of efforts, during three years, in reducing the number of stock 
during the growing season (July to October) to about half the number the 
area will carry for the year, and not overstocking during the remaining eight 
months, and making a better distribution of the watering places, the grama 
grass range was improved 50 per cent on the Jornada Reserve. For the best 
grazing of the range as well as the conservation of the forage the cattle should 
not have to travel more than 2.5 miles to water. This means a watering place 
for each 13,200 acres, an area that will carry about 500 head of cattle. 

During 1916 the Jornada Range Reserve had an estimated carrying capacity 
of 41.45 acres per head. Where the grama grass makes up the bulk of the 
forage from 20 to 30 acres are required per head. On flats, slopes, and foot- 
hills it takes from 38 to 45 acres to support one head and on the mountain range 
60 acres per head. 

From 500 selected cows fed about 50 lbs. of cottonseed cake an 81 per cent 
calf crop was obtained compared to 69.2 per cent with the remaining cows 
of the revServe and an estimated return of 60 per cent from cows on adjoining 
unfenced range. Attention is called to the opportunity of increasing the calf 
crop by keeping poor cows in thrifty condition, by avoiding overstocking the 
ranges, and by using supplemental feeds when needed. 

The average loss of stock on the reserve for 1915 was 1.9 per cent, and for 
1916, 1.5 per cent. The average losses for New Mexico are for calves 10.6 per 
cent, yearling.s 5,6, and older cattle 5.8. The small losses on the reserve are 
attributed to vaccination against blackleg, keeping grass in reserve for poor 
stock during the spring months, the feeding of a small quantity of cottonseed 
cake, and the prevention of straying. 

The economical winter feeding of beef cows in the corn belt, J, S. Cotton 
and B, H. Thompson (17. S. Dept. Agt'. Buh 615 (1917), pp. i<>, fig. 1 ). — An 
investigation carried out in the corn belt during three years shows that losses 
in producing beef calves for feeders, when they occur, are usually due to the 
high cost of maintaining the breeding cows. Attention is called to the im- 
portance of feeding farm by-products to this class of animals. Corn stover 
and straw may be utilized to a greater extent and special attention given to 
balancing rations. 

In an inquiry covering 1,000 farms data on various phases of raising feeder 
cattle were secured. On 478 farms the average cost of a calf at weaning 
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time was |37. This varied in localities and especially in the methods followed 
by tile breeders, ranging from $25 to over $50 per head. 

The cows on the farms were divided into four lots in accordance with the 
number of feed units. The cost of winter feed varied with the amount of feed^ 
averaging for the winter for the four lots, $10.70, $13.50, $18.50, and $21 per 
head, respectively. It is concluded that large quantities of feed in the last 
two lots were wasted. From the first lot 800 calves were sold at weaning time 
at an average profit of $4.60 per head while 700 from the last group sold at a 
loss of $8.90 per head. 

In a study of the feeding methods on the 478 farms the cows on those where 
no cheap roughage was fed were wintered at an average cost of $18 each. 
Those using up to 40 per cent of cheap roughage wintered at a cost of $17.70, 
those with roughage up to 80 per cent $13.80, and those with roughage making 
up over 80 per cent of the ration at $9 per head. 

While the feeding of grain is deemed frequently advisable, as in raising pure- 
bred and show cattle, yet it can often be dispensed with. On 154 of the farms 
studied corn was fed for at least a part of the time to the breeding herd. The 
average winter feed bill was $17.10 per head while in the remaining herds 
where no corn was fed the cost was $14.80 per head. 

The investigations indicated that the feeding of unhusked corn fodder, a 
practice established years ago, is not profitable now with corn at present prices. 
Silage, though an excellent feed for breeding animals, was relatively more 
expensive than much of the cheap roughage. 

A study of five representative farms is given with suggestions as to changes 
that seem in each case advi-sable. 

Mature and rate of growth in lambs during the first year, E. G. Eitzman 
([7. 8, Dept Agf\y Jour. Agr. ResearcJiy 11 {191T}, No. 11, pp. 607-624^ figs. 2 ). — 
Studies, by total weights and the measurements of parts, were made at the 
New Hampshire Experiment Station of the growth of lambs during their 
first year and the cori*elation of ditterent sections of the animal body during 
this process. The measurements were made lai'gely on skeletal dimensions and 
were not materially affected by flesh. Body size w^as measured by height, 
length of vertebral axis, depth, and spread of frame. 

Experiments under way Inilicate that depth of body Is the most satisfactory 
index of constitutional development. As the proportions of the parts of the 
bodies of newborn lambs are difTerent from those of more mature animals, the 
measurements made at dilferent periods and given in tables and diagrams show 
the proportionate changes taking place. 

The most rapid development in the growth of young lambs occurred in the 
period follovring birth, decreasing as they reached maturity. In this study the 
lambs in their first three months made at least 50 per cent of their growth for 
the first year in dimensions and o%"er 60 per cent of their weight. In their 
second three months they made 20 per cent, the lessening being partly due to 
the lambs going on pasture and being %veaned. During the third quarter, coming 
in the fall of the year, the lambs made 20 jmr cent more growth, and during 
the fourth or winter period not over 5 per cent. This indicates, from an eco- 
nomic standpoint, that under usual conditions the greatest profits are' to be 
expected when the surplus as lambs is marketed as early in life as they can be 
fitted for sale. 

Fish meal as a feed for swine, F. G. Ashbbook (U, 8. Dept. Agr. Bui. 610 
{MlDf pp, 9 ). — ^Although fish meal has been used as a feed in foreign countries 
for some years its use in the United States for this purpose has been almost 
negligible. While valuable as a fertilizer it is deemed more, profitable to first 

employ It as a feed. 



1018J 


AHIMAL PRODUCTION, 


473 


In an experiment made at the Bureau of Animal Industry Experiipental 
Farm at Beltsville, Md., two lots of 12 pig,s after weaning were fed 112 days 
on a basal ration composed of corn meal and middlings, four parts each. In 
addition one lot was fed one part of tankage and the other one part of fish 
meal. The lot on tankage made an average dally gain of 1.25 lbs. per head 
with 3.62 lbs. of feed per pound of gain. The lot on fish meal averaged 1.31 
lbs. daily with 3.65 lbs, of feed per pound of gain. 

During a second period the same 12 pigs were fed 28 days as follows : Lot 1 
corn meal, middlings, and fish meal, 4:4:1; lot 2 corn meal and fish meal, 9:1; 
and lot 3 corn meal and tankage, 9 : 1. Lot 1 made an average daily gain of 1.91 
lbs. per head with 4.21 lbs. of feed per pound of gain ; lot 2 gained 2.16 lbs. 
daily with 3.93 lbs. of feed per pound of gain; and lot 3, 2 lbs. dail 3 ^ with 
4.62 lbs. of feed per pound of gain. 

In another experiment four lots of three pigs each, averaging about 150 lbs., 
were fed 56 days. Lot 1 on corn meal and tankage, 6 : 1. made an average daily 
gain of 1.57 lbs. per head with 4.03 lbs. of feed per pound of gain; lot 2 on 
dried pressed potato and tankage, 6:1, a daily gain of 0.8 lb. with 6.95 lbs. 
of feed per pound of gain ; lot 3 on dried pressed potato and oil meal, 6:1, a 
daily gain of 0.91 lbs. with 5.84 lbs. of feed per pound of gain ; and lot 4 on 
dried pressed potato and fish meal, 6 : 1, 1.32 lbs. with 4.2S lbs. of feed per pound 
of gain. 

The heaviest hog from each lot in these experiments w’as tested, both meat 
and lard, to determine whether the fislij' odor or taste wms apparent. In no 
case was there any indication that feeding fish meal transmitted any undesir- 
able taint to the pork. 

The pigs in the experiments outlined ate the fish meal without trouble and 
with relish, and w^ere never off-fed during the tests. It proved to be a very 
effective supplement to a grain ration, and w’as superior to tankage in that 
respect in all the comparisons reported. 

Feeding dried pi-essed potatoes to swine, F. G. Ashbrook and R. B. 
OoNGWEB (U, S, Dept. Ayr. Bid. 596 {19 It), pp. 10, pis. 2, figs. 2). — ^The U. S. 
Department of Agriculture has been making a study of the preservation of 
potatoes by drying. An experiment was made at its farm at Beltsville, Md., 
to determine the value of this product for fattening pigs and the effects of the 
ration on the quality of the meat. 

Four lots of three pigs each, averaging about 150 lbs., w^ere fed for 56 days on 
the followdng rations : Lot 1 corn meal and tankage, 6:1, lot 2 dried pressed 
potato and tankage, 6:1, lot 3 dried pressed potato and linseed oil meal, 6:1, 
and lot 4 dried pressed potato and fish meal, 6: 1. They made an average dally 
gain with pounds of feed per pound of gain as follow^s : Lot 1, 1.57 lbs. wdth 
4.03 lbs. of feed ; lot 2, 0.8 lb. with 6.95 lbs. of feed ; lot 3, 0.91 Ih. with 5.84 lbs. 
of feed ; and lot 4, 1.32 lbs. with 4.28 lbs. of feed. 

Mixing or soaking the dried pressed potato for from 15 to 20 minutes was 
the best method of feeding it. The analyses indicate that it should be com- 
bined with a high protein feed and the results of this experiment indicate that 
it is efficient when so fed in producing good gains with pigs. 

No difference could be noticed In the curing or the quality of the finished 
product of the pigs in the four lots. 

Proportions of supplements to corn for fattening swine, W. L. Eobison 
{Ohio Bta. Bid. 316 {1911), pp. 51, figs. 23). — Though it has been well demon- 
strated that corn must have supplemental feeds combined wnth it for the best 
results in fattening swine, the best proportions of the mixture have not been 
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thoroughly worked out. These experiments were carried on to determine the 
optimum amounts of tankage, soy bean meal, linseed meal, and skim miik with 
com in pork production. 

In the first experiment three lots of five pigs each were fed for 16 weeks just 
after weaning on coarsely ground corn and tankage. In lot 1 the tankage "was 
fed in a definite proportion with the corn, in lot 2 in a constant daily amonnt, 
and in lot 3 in a decreasing percentage, beginning with 20 per cent the first 
week and decreasing 1 per cent weekly to 5 per cent at the close. The results, 
while not differing greatly, were in favor of the first and third lots. 

In a second trial with three lots of four pigs each, averaging 57.5 lbs., lasting 
16 weeks, the pigs fed tankage in decreasing amounts each week made larger 
gains and required less feed per unit of gain than those fed the tankage in a 
definite proportion with the corn or tliose on a constant daily allowance. 

In a third trial two lots of four pigs each, averaging 75 lbs., were fed for 16 
weeks. Lot 1 was fed corn and tankage, 8: 1, and lot 2 corn with tankage de- 
creasing from 20 to 5 per cent. The results were the reverse of those in the 
two preceding trials, the feeding of definite amounts of tankage giving greater 
increases in weight at a lower expenditure of feed. 

In a fourth experiment 30 pigs averaging 47 lbs. were divided into six lots 
and fed narrow, medium, and wide rations of tankage with corn, the supplement 
being fed in constant proportions and in decreasing amounts. With large 
amounts of tankage the best results were obtained in feeding it in a definite 
proportion to corn. With small amounts of tankage best results w^ere shown 
when it was fed in larger amounts at first, gradually decreasing the proportions. 
The medium rations gave better returns than the wide or narrow. 

The fifth experiment was made to compare tankage, soy beans, and linseed 
meal as supplements to corn (the first two in varying amounts) in feeding hogs. 
Eight lots of five pigs each, averaging 144.9 lbs., were employed. Those fed 10 
per cent of tankage in the ration made a 36.2 per cent average increase in rate 
of gain and required 10,4 per cent less feed than the lot on corn alone. Better 
returns were given with 10 per cent of tankage in the ration than with 20 per 
cent or with 5 per cent. As the supplemental feed increased in the ration more 
of it was required to replace a unit of corn. On a basis of equal amounts of 
protein soy bean meal and linseed meal gave a higher result than tankage, ow- 
ing to their nonnltrogenoiis contents. Tankage was most consistent in producing 
economica! gains. In the beginning of the experiment soy bean meal gave gains 
with less feed, but In the latter part of the experiment it wms suz'passed by 
linseed meal. 

In the sixth experiment a lot of six pigs averaging 71.75 lbs. was fed corn 
and tankage In a self-feeder for 14 weeks, being allowed to select either feed 
wanted. They made an average daily gain of 1.5 lbs. per head with the use 
of 3.89 lbs. of feed per pound of gain. The amount of tankage consumed in- 
creased during the first three weeks from 14.6 to 19 per cent of the ration and 
then decreased to about 5.6 per cent for the last eight weeks of the test. The 
average consumed during the experiment was 12.4 parts of corn to 1 part ,of 
tankage. 

In' the seventh experiment three trials were made of skim milk as a sup- 
plementary feeil with corn for pigs in dry lot. Where fed ad libitum the 
pigs eonsKiiiecI less milk as they became older. As the milk was increased in 
the ration its replacement value with corn w^as decreased. Gompared with 
tankage as a supplement to corn it was less costly per pound of gain, though 
there was less difference during the second half of the test than" there was 
during the first half* 
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In the eighth experiment pigs averaging 79 lbs. were used in five lots of five 
each in comparing corn and skim milk alone and in combination, and com and 
tankage. The experiment lasted 15 weeks. Rations of corn alone and skim 
milk alone gave poor results compared with a combination of the two feeds. 
The pigs fed skim milk alone made fair gains but did not fatten. They con- 
sumed daily an average of 36.7 lbs. of skim milk each and gained over 1 lb. 
per day. With a ration of skim milk and corn in equal parts compared witli 
corn alone, 3.37 lbs. of the former replaced 1.37 lbs. of the latter. With skim 
milk as the supplement to corn, less nutrients were needed per pound of gain 
than when tankage was the supplement With tankage, however, the rate 
of gain was higher. 

The ninth experiment was made to secure further data on the use of varying 
proportions of corn and skim milk for fattening pigs. Seven lots of five pigs 
each w^ere employed, of which five lots were fed corn and skim milk in different 
proportions, one corn alone, and one corn and tankage. The initial weight of 
the pigs averaged 43.6 lbs. and the experiment lasted 15 weeks. Tlie lot fed 
corn alone made a very poor showing, averaging 0.35 lb. daily gain per head 
at a cost of 6.85 lbs. of feed per pound of gain. The lot on corn and tankage, 
9 : 1, made a lower rate of gain than any of the lots on a corn and skiiii milk 
ration. With corn and skim milk in equal i)arts, and coni and tankage, 9 : 1, 
less dry matter of the skim milk than of the tankage was required tier pound 
of gain. As the proportion of skim milk to corn increased above 50 per cent in 
the ration there ’was a decrease in its replacement value. Where the pigs were 
fed corn and skim milk ad libitum, the ratio of milk to corn increased for the 
first five weeks and gradually decreased from the seventh to the fifteenth 
week. The pigs consumed an average of 20.5 lbs. of milk daily or an average 
of 6.4 lbs. of milk to 1 lb. of corn. Their rate of gain was higher than that 
of those receiving less milk, while the amount of total nutrients required per 
pound of gain was lower. 

Some conclusions from the results of all the experiments noted are indicated. 
While further experiments are necessary to determine the best proportion of 
tankage to feed to pigs, it appears that where as much as 10 per cent is given 
there is no advantage in feeding a larger proportion in the earlier than in the 
later period of the test, but where the tankage is 5 per cent of the ration it 
is advisable to feed a larger proportion in the beginning. 

The results indicate that as a supplement to corn skim milk has an advan- 
tage over tankage, especially for young pigs. There is believed to be no one 
best supplementary feed to corn nor one best ratio in wbich to feed it. There 
must be taken into consideration the age of the pigs, the market price when 
finished, and the prevailing prices of corn and available supplements. 

The self-feeder for hogs, F. G. AsHBiiooK and R. B. GoNOWEii (U. B. Bept. 
Agr.f Farmer, s*’ Bui, 906 (1917) ^ pp, 12, figs. 9 ). — In an experiment made at the 
Department Bxperiment Farm at Beltsville, Md., two lots of nine pigs each 
’were fed by hand and self-feeder for 70 days on corn meal, lulddlings, and tank- 
age. The hand-fed lot made an average daily gain of 1.04 lbs. per head at 
the rate of 4.1 lbs. of feed per pound of gain. The lot self-fed made a correspond- 
ing gain of 1.62 lbs. with a food consumption of 4.06 lbs. of feed. 

In another experiment lasting 28 days, five pigs on rye pasture, corn meal, 
and tankage, self-fed, made an average daily gain of 1.61 lbs. per head using 
3.63 lbs, of feed per pound of gain. The coiTesponding gains for five pigs on rye 
pasture, shelled corn, and tankage, self-fed, were 1.53 lbs. with a consumption 
of 3.32 lbs. feed, and for a third lot of five on rape pasture, corn meal, mid*- 
filings, and tankage, 5:4:1, hand-fed, 1,48 lbs. with a consumption of 3*69 lbs. 
of feed. 
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applications of arsenical sprays, either arsenate of lead or zinc arsenite at the 
rate of 1 or 2 lbs. (powder) to 50 gal. of water. 

Besnlts obtained from spraying raspberries with carboliiienm for (Eani- 
pronia) Incnrvaria rubiella, K. Onrxtst (Tijdschr. Plant emiekten, 23 (1911), 
Wo. 1, pp. 17-30; ahs. in Rev. AppL Ent, Scr. A, 5 (1917), No. 7, p. 277).-- 
Spraying with carbolineum or banding with adhesive has been found to be 
the best measure for controlling infestation by this tineid moth borer, whicli 
sometimes infests the raspberry in the Netherlands to the extent of 50 per 
cent. An 8 per cent strength of carbolineum should be applied to the foliage 
and roots before March 15. 

The toxin of Sotto bacilli, K. Aoki and Y. Ohigasaki {Bui Assoc. S&ri, 
Japan, Nos. 20 {1916], pp. 1-6; 21 (1917), pp. 1-8). — ^These data supplement the 
accounts previously noted (E. S. H,, 37, p. S53). The toxin of the Botto 
bacillus largely remains fixed within the organism; it does not pass through the 
porcelain filter and disappears after boiling for 10 minutes. The spores are 
destroj'ed and the toxin neutralized by Lugol’s solution. 

Studies in Philippine Biptera, I and II, M. Bezzi {PUlippine Jour. Bel, 
Sect. B, 8 (1913), No. 4, pp. S05-332; 12 {1917), No. S, pp. lOI-lGl, pi 1).—A. 
catalogue of Diptera hitherto recorded from the Philippine Islands is first 
presented, followed by descriptive notes on 200 forms. In the tix'st and second 
paijers, respectively, 2 genera and 17 species and 2 genera and 34 species are 
described as new. 

The Hessian fly, E. N. Cosy {Md. Agr. Ext. Berv. Bui 7 {1917), pp. 4, 
fig. 1}.—A summary of information on this pest, including a diagram of its 
seasonal development and the planting dates between which it is safe to sow 
wheat In various parts of Maryland. 

Sheep maggot flies, III, W. W. and X L. Froggatt {Dept. Agr. N. B. Wales, 
Farmers^ Bui. 113 (1917), pp. 37, figs. 12). — ^This report of work, carried on 
during 1915-16 in continuation of that previously noted (E. S. R., 37, p. 160), 
deals with the reduction of flies by destruction of olfal and carrion, trapping 
flies, blow flies breeding in decaying vegetable matter, baits for attracting and 
poisoning maggots and adult flies, tests with dips and dressings, chemical 
notes, dipping and spraying, rendering sheep immune by internal drenches or 
licks, notes on destruction of birds, and climatic conditions that seem to suit 
sheep maggot flies in the Riverina. In the first of two appendixes (pp. 27-33) 
the parasites of the sheep maggot flies, including Nasonla brevicornis which 
has been reared and distributed all over New’ South Wales, Chalcis caUipIinnc 
(E. S, R„ 36, p. 360), and an undetermined parasite of the shining black fly 
(Ophgra nigra), are dealt with. Appendix 2 (pp. 34-37) discusses an amended 
classification of the sheep maggot flies dealt with in these reports, with some 
account of their identification. 

Life history, habits, natural enemies, and methods of control of the cur- 
rant fruit fly (Epochra canadensis), H. H. P. Semebin (Maine Bta. But. 264 
pp. 177-247, pis. 4, figs. 7). — This is a summary of the present status of 
knowledge of the currant fruit fly, based upon a review^ of the literature and 
investigations conducted by the author in Maine. Following a brief introduction 
the subject Is dealt with at length under the headings of systematic position, 
distribution and destructiveness, life history, habits and behavior of adults^ 
natural enemies, and methods of control. A bibliography of 62 titles and an 
index are included. 

The species appears to be confined to North America ; in Canada, it is dis- 
tributed principally in the Canadian zone as far north as Edmonton, Alberta ; 
and in the United States it occurs in the Canadian, Transition, and Upper Aus- 
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tral zones. Wild currants and gooseberries appear to be the native host plants 
of the species, which is so serious a pest in Maine that frequently the crop of 
currants and gooseberries is a total loss. The author found the life stages 
under field and laboratory conditions to vary in 1914 and 1915 as follows : The 
egg period from 4 to 8 days, larval period from 10 to 25 days, pupal period from 
10 to 11 months, mating peifiod from 29 to 38 days, preoviposition period from 6 
to 16 days, egg-laying period from 34 to 36 days, and longevity of adults from 
29 to 31 days. 

In control work the employment of sweetened arsenical sprays appears to 
have given the most satisfactory results. The author summarizes these results 
as follows : “ In 1914, the results of spraying the foliage with arsenate of lead 
added to diluted molasses [arsenate of lead 3 oz., molasses 1 gal., and water 
2 gal.] showed a loss of 24 per cent of the crop of gooseberries in a commercial 
garden consisting of 100 currant and gooseberry bushes. In three adjacent 
dooryards 41, 55, and 64 per cent of the gooseberries were infested. The cost 
of the insecticide for eight applications of the spray to 100 bushes not including 
labor amounted to 65 cts. In 1915, a baited gooseberry bush growing in the 
shade showed a loss of 33 per cent of the berries compared with 79 per cent 
of infested fruit on the check or control bush similarly located, while a treated 
and untreated gooseberry bush in the sunshine showed an infestation of 17 
per cent and 29 per cent, respectively. The poisoned bait, consisting of sodium 
arsenite and diluted molasses, was applied to the lower branches of the bushes 
with a bucket pump, while the upper branches were baited with a paint brush. 
The cost of four baitings applied to 35 currant and gooseberry bushes without 
labor amounted to 57.5 cts.” 

The sweet potato root weevil in Florida, K. E. Beagdon (Fla, Buggist, 1 
(1917), No, 2, pp. 13-X5), — brief account of Cglas formicarius, which has 
been found in eight counties of Florida, namely, Baker, Brevard, St. Lucie, 
Palm Beach, Broward, Dade, Monroe, and Lee. 

Five years of starvation of larvas, X E. Wodsedalek (Bcieme, n. ser., 4^ 
(1917), No. 1189, pp. S66, $87). — This paper relates to the larvae of Trogoderma 
tar sale, a small beetle well known as a museum pest. The last of a large number 
of specimens lived without food for 5 years, 1 month, and 29 days. 

The relation of the Malpighian tubules of the hind intestine in the 
honeybee lai'va, J. A. Nelson (Scien-ce, n. ser., 4^ (1917), No. 1188, pp. 34$- 
$4$). 

A new species of Paraphelinus from British Guiana, with a discussion of 
the genus and the allied Aphelinus, X Watekston (Bui. Ent. Research, 8 
(1917), No. 1, pp. 48-58, figs. 6). — The genus Paraphelinus represented by five 
species, including P. peiddnsi n. sp., is considered at some length. 

Notes relative to the importation of Tiphia parallela from Barbados to 
Mauritius for the control of Phytalus smitlii, D. d’Emmerez db Chabmot 
(BtiL Ent. Research, 8 (1917), No. 1, pp. 98-102, fig. 1). — An account of intro- 
ductory work which has resulted in the establishment of T. parallela in 
Mauritius. 

The parasites of Chrysomphalus dictyospermi in Spain, K. G. Mercet 
.R. Acad. Cien. Madrid, 14 (1916), No. 11, pp. 776-788, figs. 5; aM. in Rev. Appl. 
Ent, Ser. A, 5 (1917), No. 7, p. 279). — species here described as new under 
the name Aphycm hesperidum is parasitic on 0. dictyospermi on orange trees, 
laureds, and oleanders in Spain. Two other parasites, Aphelinm GlirysompJ^ali, 
and Prospaltella lounsJmryi, and a lady beetle (Chilocorm Upustulatus) Am 
also recorded as enemies of this scale in Spain. 
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IFurtiier experiiEtente on big bud xnitej A. H. Lees (Ufiiv, Bfistol, Ann. Rpt. 
Agr. and Sort Ee^earcli Sta., 1915, pp. SO; 1916, p. 35).— In the control of 
this mite a spray eontaining 10 per cent soft soap and 5 per cent crude carbolic 
acid bas proved to be the most successful. 

The classification and biology of Argentine Ixodidae, R. Dios (Aw. Soc. 
Rural Argentim, 51 (1917), So. S, pp. 249-^251, jip. In this contribution 
the new species AmUyomma aUiplmium is described. 

The ticks in Paraguay, P. de la O. Mendoza (Aw. Soc. Rural Argentina, 51 
{ 1 B 17 }, Mo. S, pp. 251-253). — A brief discussion of the economic importance of 
ticks in Paraguay. 

rOOBS— HU1IA2T HBTEITIOl. 

The elements of the science of nutrition, G. Lxtsk (PhiJadelpMa and Lon- 
don: 1F. B. Bmm-dcrs €o., 1917, S. ed. rev. and enh, pp. 641, pis. 2, figs. 26 ). — 
This book has the same aim as the earlier edition of which it is a revision 
(E. S. R., 22, p, 568), but many important additions to the facts of metabolism 
and revisions of its theories have been included. The concluding chapter deals 
with the question of food economics in relation to the food supply of nations. 

The bowfin: An old-fashioned fish with a new-found use (U. 8. Dept. 
Com., Mur. Fishenes Econ. Circ. 26 (1917), pp. 4» !)• — ^This circular dis- 

cusses the bb-wfin — its habitat, and its use as a food. Methods of cleaning and 
smoking bowfin are given, also a few recipes for preparing the smoked bowfin 
for the table. 

The burbot: A fresh- water cousin to the cod {V. 8. Dept. Com., Bur. Fish- 
eries Ecm. Circ. 25 (i,9i7), pp. 4. 1 )> — ^A popular treatise on the uses of the 

burbot for food. Some recipes are given. 

The eulachon: A rich and delicious little fish {U. 8. Dept. Com,, Bur. Fish- 
eries Eerm. Circ. S3 {1917), pp. 4» fW- D - — ^This tells of a good fish not ivell- 
kaown to the public and gives ways of preparing it for the table. 

The wMting: A good fish not adequately utilized {U. 8. Dept. Com., Bur, 
Fisheries Econ. Circ. 32 {1917), pp. 4» fiO* !)• — The article urges an increased 
me of the whiting, which is a delicate fi.sh obtainable in large quantities. Reci- 
pes for its preparation are given. 

Ptes-erving fish for domestic use (U. 8. Dept. Coni., Bur. Fisheries Econ, 
Circ. 28 (1917), pp. 2). — This leaflet urges housewives living near streams and 
lakes or the seashore to preserve fish for home consumption. Methods for 
canning and salting fish are given. 

The digestibility of the dasheen. C. F. Langwoethy and A. D. Holmes 
(D- 8, Dept. Apr. But 612 (1917), pp. 12). — In digestion experiments lasting 
three days on normal men, using immature and mature dasheens in conjiinc- 
tloa with milk, fruit, and butter, with tea or coflee, if desired, it w’as found 
that the average coefficients of digestibility for the total diet were protein 
8D.8, fat 96.1, ash 78.4, and carbohydrates 97.6 per cent. The last figure prac- 
tically represented the digestibility of the dasheen carbohydrate, and it ap- 
.peared to be immaterial whether the well-grown dasheen ivas mature or imma- 
ture when harvested. 

About lbs. of dasheens were eaten by the subjects daily without ■ any 
;Observ,®d* physiological disturbances. It is concluded that the dasheen is a 
yaliitble addition to the dietary and can well be used to supplement the potato 

supply and give variety. 

The thermal death point in' yeast, E. P. ^Vells {Jermont Bta. But 203 
mm, pp. IB, il).-— -Exiierlments made with the yeast Saccharomyces ceroiHsim 
to detenatne its thermal death point (the lowest temperature that will kill It 
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ill ten minutes) brouglit out that this point is raised with the addition of 
sugars or colloids, such as starch. 

Living yeast cells were found in loaves baked at 66° C. or less, but none 
in loaves baked at 68°, “ It seems safe to say that the thermal death point of 
yeast in bread making approximates 68° C.” 

Bacteriological examination of canned foods, A. W. and K. G. Bitting 
(Nat. Canners Assoc. Bui. 14 (1917), pp. 47, figs. 22). — This article gives as the 
object of bacteriological examination of canned foods (1) “to determine 
whether foods which appear normal are sterile; (2) to determine whether 
foods which appear to be defective are sterile, and if not sterile, whether the 
spoilage be due to under-processing or to leaks; (3) to determine from the 
finished product the character of the original material — in legal verbiage 
whether the product is composed in whole or in part of filthy, putrid, or de- 
composed material.” It gives an explanation of terms used, then takes up in 
detail the points in both general and microscopical examinations; gives teats 
for leaks and explains devices for recording prevssiire and heat penetration 
within the cans ; discusses the results of lack of sterilization ; and deals briefly 
with some of the organisms wiiich cause spoilage. 

The use of microorganisms to determine the preservative value of differ- 
ent brands of spices, Fueda M. Bachmann (Jour. Indus, and Engin. Cheni., 
10 (1918), No. 2, pp. 121-123). — The investigations on spices previously noted 
(B. S. R., 35, p. 557) were continued by a study of the effect of different 
brands of spices on the grow-th of molds, yeasts, and bacteria. Tabulated 
results of such a study using five brands of cloves, three of cinnamon, and 
three of allspice are given. Contrary to the earlier results, the investigations 
indicate that cloves may be as effective a preservative as cinnamon, “ that 
there is considerable variation in the preservative value of the brands used, 
and that the grow’th of microorganisms on a spiced medium may be used as a 
criterion of the preservative value of the brand of the spice.” 

Camp cookery. — A cookery and equipment handbook for Boy Scouts and 
other campers, Ava B, Milam, A. Geace Johnson, and Ruth McNabt Smith 
(Portland, Oreg.: The J. K. Gill Co., 1918, pp. 7-108, figs. 5). — ^This book con- 
tains lists of supplies and equipment for camping, suggestive rations, meal 
plans, food lists, and some cami> recipes. It also gives a suggestive outline 
for the teaching of camp cooking. 

Basic quantity food tables to be used in determining* the daily issue of 
food to the kitchen (New YorJc, N. Y.: Dept. Pub. Chanties, 1917, pp. 120). — 
The tables given are designed to serve as a quick means of determining the 
quantity of food necessary for a given number of persons. 

AMMAL PEOBUCTION. 

Influence of the degree of fatness of cattle upon their utilization of feed, 
H. P. Aemsby and J. A, Fries (U. S. Dept. Agr., Jour. Agr. Research, 11 
(1917), No. 10, pp. 451-4'^2, pi. 1, fig. 1). — It is the usual experience in cattle 
feeding that as the animal fattens the increase in weight is made at a greater 
expenditure of feed. This experiment was made at the Pennsylvania Institute 
of Animal Nutrition to determine by comparison in a single individual the 
reasons that might be assigned for this fact, A steer in medium condition 
was fed a maintenance ration and afterwards a fattening ration made up of 
concentrates and alfalfa hay. At the conclusion of the trial the steer was 
fattened to an increase of 300 lbs. and again fed a fattening ration followed by 
a maintenance ration. 
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Both when the steer was in medium flesh and when fat the digestibility of the 
llgliter ration was the greater. The results showed the corresponding rations 
to be equally digested with the unfattened and fattened animal. The relative 
losses of nitrogen, carbon, and energy in the urine were less on the heavy ration 
and a little greater in the fattened condition compared with the unfattened. 
The production of combustible gases was less on the heavier ration wdth the 
animal in both medium condition and fattened. The percentage of gross 
energy of the feed metabolizable -was greater in the heavier ration, with the 
animal in either condition. The larger share of the additional heat in the 
heavier ration was eliminated by evaporation of water. The heat increment 
from a \init of feed was but little more in the fattened condition, while the 
net energy values and percentages of metabolizable energy available for gain 
were but slightly less. 

After an increase in weight of 300 lbs. during three months’ fattening the 
maintenance requirement of the steer was increased 36 per cent, which was 
greater than the comparative increase in weight or body surface. 

“The lower economic efficiency of the fattened animal in this experiment 
was due chielly to his higher maintenance requirement and only to a small 
extent, if at all, to a difference in the utilization of the surplus of feed over 
the maintenance requirement.” 

Experiments in crop utilization, C. B. Letteeb (C7. S. Dept. Agr,, Bur. 
Plant Indus., Work Ban Antonio Bxpt. Farm, 1916, pp. 19-22). — ^Winter oats, 
field peas, Sudan grass, and Dwarf milo maize were used as pasture for eight 
pigs averaging 35 Ihs. each. As the season was bad because of drought and 
early frost poor results generally vrere obtained and no conclusions were 
drawn. 

Two yearling steers were pastured on 1,5 acres of winter oats from Decem- 
ber 20, 1015, to March 6, 1916. The oats sown October 21 were divided into 
quarter-acre plats and were eaten very close at the time of the removal of the 
steers. The land was then seeded to Sudan grass, but the growth was so 
poor due to drought that it would support the steers only at intervals and no 
reliable data could be drawm. 

Commercial feeding stuffs, J. L. Hills, O. H. Jones, and G. P. Andeesont 
(Femonf Sta. BtiL 204 {1917 pp. 6-39). — The feeding stuffs examined in- 
cluded nearly 600 samples of about 350 brands of cottonseed meals and feeds, 
linseed mieals, gluten feeds, dried distillers’ and brewers’ grains, wffieat offals, 
hoBilny feeds, dried beet pulps, alfalfa meal, proprietary feeds, and miscella- 
nwus feeds of provender, corn meal, oats, and rye. 

Almost two-thirds of the cottonseed meals, two-fifths of the distillers* dried 
grains, one-tenth of the wheat feeds, and one out of six of the proprietary 
, , and poultry 'feeds were found deficient in protein. Suggestions are made re- 
garding methods of avoiding buying inferior goods. The feeds examined are 
'listed alphabetically and their guaranties and deficiencies pointed out 

The 28-hour law regulating the interstate transportation of live stock: 
'Its purpose, requirements, and enforcement, H. Goding and A, J. Eatjb ( U. B. 

' t)€pt. Agr. But 589 (1918), pp. 19, pis. 5, figs. 6). — The text of the present law, 
pa®ed by Congress in 1906 (E. S. p. 995), which supplanted the first 

act of' 1873, Is given and attention called to its purpose and requirements. 
"Abuses under the law are noted and the favorable results from improved facili- 
ties for handling live stock set forth. While there have been many violations 
of the law and penalties applied, yet the influence has been good and conditions 
continuously bettered. 

Increased cattle production on southwestern ranges, J. T. Jabmne and L. 0. 
Hubtt (U. B. Dept. Agr. Bui 588 (1917), pp. SI, pis. M, figs. ^).--TMs bulletin 
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gives certain preliminary results of work done by the Forest Service on the 
Jornada Range Reserve of about 200,000 acres in southern New Mexico to 
secure range improvement by natural revegetation, provision of stock-watering 
places, and determining the carrying capacity of the range as means of pre- 
venting overstocking. 

The great risk in the llve*stock industry of the ranges is that during certain 
years no rains come. In the past such seasons have wiped out the gains of 
years. The most uncertain period is from February to the beginning of the 
summer rains about July. It is advisable therefore to have forage in reserve 
during this period. In good years the proportion of the number of steers can 
be increased and in poor years they can be more rapidly sold without loss 
than the breeding stock. As an additional safeguard in times of scarcity the 
feeding of a concentrate, as cottonseed cake, .should be provided for. 

A pit silo of 20 tons capacity was filled with tobo.sa gra.ss, Wilaria mutica. 
In August and opened late in the winter. The results of attempts to feed it 
indicate that it is not of economic value either as hay or silage. In another 
silo 150 tons of silage was made of soap weed, Yucca data. From the 
preliminary feeding of 10 tons of this silage the indications are encouraging. 

As the result of efforts, during three years, in reducing the number of stock 
during the growing season (July to October) to about half the number the 
area will carry for the year, and not overstocking during the remaining eight 
months, and making a better distribution of the watering places, the grama 
grass range was improved 50 per cent on the Jornada He.serve. For the best 
grazing of the range as well as the conservation of the forage the cattle should 
not have to travel more than 2.5 miles to water. This means a watering place 
for each 13,200 acres, an area that will carry about 500 head of cattle. 

During 1916 the Jornada Range Reserve had an estimated carrying capacity 
of 41.45 acres per head. Where the grama grass makes up the bulk of the 
forage from 20 to 30 acres are required per head. On flats, slopes, and foot- 
hills it takes from 38 to 45 acres to support one head and on the mountain range 
60 acres per head. 

From 500 selected cows fed about 50 lbs. of cottonseed cake an 81 per cent 
calf crop was obtained compared to 69.2 per cent with the remaining cows 
of the reserve and an estimated return of 60 per cent from cows on adjoining 
unfenced range. Attention is called to the opportunity of increasing the calf 
crop by keeping poor cows in thrifty condition, by avoiding overstocking the 
ranges, and by using supplemental feeds when needed. 

' The average loss of stock on the reserve for 1915 was 1.9 per cent, and for 
1916, 1.5 per cent. The average losses for New Mexico are for calves 10.6 per 
cent, yearlings 5.6, and older cattle 5.8. The small losses on the reserve are 
attributed to vaccination against blackleg, keeping grass in reserve for poor 
stock during the spring months, the feeding of a small quantity of cottonseed 
cake, and the prevention of straying. 

The economical winter feeding of beef cows in the corn belt, J. S. Cotton 
and E. H. Thompson {U, B. Dept. Apr. But 615 (1917), pp. id, fig. 1).-— An 
Investigation carried out in the corn belt during three years shows that losses 
in producing beef ealvevs for feeders, when they occur, are usually due to the 
high cost of maintaining the breeding cows. Attention is called to the im- 
portance of feeding farm by-products to this class of animals. Corn stover 
and straw may be utilized to a greater extent and special attention given to 
balancing rations. 

In an inquiry covering 1,000 farms data on various phases of raising feeder 
cattle were secured. On 478 farms the average cost of a calf at weaping 
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time was $37. This varied in localities and especially in the methods followed 
by the breeders, ranging from $25 to over $50 per head. 

The cows on the farms were divided into four lots in accordance with the 
nninber of feed nnits. The cost of winter feed varied with the amount of feed? 
averaging for the winter for the four lots, $10.70, $13.50, $18.50, and $21 per 
head, respectively. It is concluded that large quantities of feed in the last 
two lots were wasted. From the first lot 800 calves were sold at weaning time 
at an average profit of $4.60 per head while 700 from the last group sold at a 
loss of $8.90 per head. 

In a study of the feeding methods on the 478 farms the cows on those where 
no cheap roughage w-as fed were wintered at an average cost of $18 each. 
Those using up to 40 per cent of cheap roughage wintered at a cost of $17.70, 
those with roughage up to 80 per cent $13.80, and those with roughage making 
up over 80 per cent of the ration at $9 per head. 

While the feeding of grain is deemed frequently advisable, as in raising pure- 
bred and show cattle, yet it can often be dispensed with. On 154 of the farms 
studied corn was fed for at least a part of the time to the breeding herd. The 
average winter feed bill was $17.10 per head while in the remaining herds 
where no corn was fed the cost was $14.80 per head. 

The investigations indicated that the feeding of unhusked corn fodder, a 
practice established years ago, is not profitable now with corn at present prices. 
Silage, though an excellent feed for breeding animals, was relatively more 
expensive than much of the cheap roughage. 

A study of five representative farms is given with suggestions as to changes 
that seem in each case advisable. 

Hatiire and rate of growth in lambs during the first year, E. G. Ritzman 
(17. R Dept, Apr., Joitr. Apr. Research^ 11 Ao. ii, pp. 607-624, ^)*— 

Studies, by total weights and the measurements of parts, were made at the 
Ke%v Hampshire Experiment Station of the gi'owth of iambs during their 
first year and the correlation of different sections of the animal body during 
this process. The measurements W'ere made largely on skeletal dimensions and 
ivere not materially aitected by flesh. Body size was measured by height, 
length of vertebral axis, depth, and spread of frame. 

Experiments under way indicate that depth of body is the most satisfactory 
index of constitutional development. As the proxiortions of the parts of the 
bodies of newborn lambs are different from those of more mature animals, the 
measurements made at different periods and given in tables and diagrams show 
the proportionate changes taking place. 

The most rapid development in the growth of young Iambs occurred in the 
pericxi following birth, decreasing as they reached maturity. In this study the 
lambs in their first three months made at least 50 per cent of Their growth for 
the first year in dimensions and over 60 per cent of their weight. In their 
second three months they made 20 per cent, the lessening being partly due to 
the lambs going on pasture and being weaned. During the third quarter, coming 
in the fail of the year, the lambs made 20 per cent more growth, and during 
the fourth or winter period not over 5 per cent This indicates, from an eco- 
nomic standpoint, that under usual conditions the greatest profits are to be 
expected when the surplus 'as lambs is marketed as early in life as they can be 
fitted for sale. 

Fish meal as a feed for swine, P. G. Ashbeook (U, S. Dept Apr. Bui. 610 
{1917), pp. B}.- ^Although fish meal has been used as a feed In foreign countries 
for some its use in the Unite<l States for this purpose has been almost 
negligible. While valuable as a fertilizer it is deemed more, profitable to first 

empUj it as a feed. 
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In an experiment made at the Bux*eaii of Animal Industry Experiipeotal 
Farm at Beltsville, Md., two lots of 12 pigs after weaning were fed 112 days 
on a basal ration composed of corn meal and middlings, four parts each. In 
addition one lot was fed one part of tankage and the other one part of fish 
meal. The lot on tankage made an average daily gain of 1.25 lbs. per head 
with 3.62 lbs. of feed per ixonnd of gain. The lot on fish meal averaged 1.31 
lbs. daily with 3.65 lbs. of feed per pound of gain. 

During a second period the same 12 pigs were fed 28 days as follows : Lot 1 
corn meal, middlings, and fish meal, 4:4:1; lot 2 corn meal and fish meal, 9:1; 
and lot 3 corn meal and tankage, 9 : 1- Lot 1 made an average daily gain of 1.91 
lbs. per head with 4.21 lbs. of feed per pound of gain; lot 2 gained 2.16 lbs. 
daily with 3.93 lbs. of feed per pound of gain; and lot 3, 2 lbs. daily with 
4.62 lbs. of feed per pound of gain. 

In another experiment four lots of three pigs each, averaging about 150 lbs., 
were fed 56 days. Lot 1 on corn meal and tankage, 6 : 1. made an average daily 
gain of 1.57 lbs. per head with 4.03 lbs. of feed per iiouncl of gain; lot 2 on 
dried pressed potato and tankage, 6 : 1, a daily gain of 0.8 lb. with 6.95 lbs. 
of feed per pound of gain ; lot 3 on dried pressed potato and oil meal, 6 : 1, a 
daily gain of 0.91 lbs. with 5.S4 lbs. of feed per pound of gain; and lot 4 on 
dried pressed potato and fish meal, 6 : 1, 1.32 lbs, with 4.2S ibs. of feed per pound 
of gain. 

The heaviest hog from each lot in these experiments was tested, both meat 
and lard, to determine whether the fishy odor or taste was apparent. In no 
case was there any indication that feeding fish meal transmitted any undesir- 
able taint to the pork. 

The pigs in the experiments outlined ate the fish meal without trouble and 
wdth relish, and were never off-fed during the te.sts. It proved to be a very 
effective supplement to a grain ration, and was superior to tankage in that 
respect in all the comparisons reported. 

Feeding dried pressed potatoes to swine, P. G. Ashbrook and R. B. 
Gongwee (U, S. Dept, Apr, Bui. 596 (1917), pp, 10, pis. 2, figs, 2 ). — ^The U. S. 
Department of xigri culture has been making a study of the preservation of 
potatoes by drying. An experiment ’ivas made at its farm at Beltsville, Jild., 
to determine the value of this product for fattening pigs and the effects of the 
ration on the quality of the meat. 

Four lots of three pigs each, averaging about 150 lbs., were fed for 56 days on 
the following rations : I^ot 1 corn meal and tankage, 6 : 1, lot 2 dried pressed 
potato and tankage, 6 ; 1, lot 3 dried pressed potato and linseed oil meal, 6 : 1, 
and lot 4 dried pressed potato and fish meal, 6:1. They made an average daily 
gain with pounds of feed per pound of gain as follows: Lot 1, 1.57 lbs. with 
4.03 lbs. of feed ; lot 2, 0.8 lb. with 6.95 lbs. of feed ; lot 3, 0.91 lb. with 5.84 lbs. 
of feed ; and lot 4, 1.32 lbs. with 4.28 lbs. of feed. 

Mixing or soaking tlie dried pressed potato for from 15 to 20 minutes was 
the best method of feeding it. The analyses indicate that it should be com- 
bined with a high protein feed and the results of this experiment indicate that 
it is efficient wffien so fed in producing good gains with pigs. 

No difference could be noticed in the curing or the quality of the finished 
product of the pigs in the four lots. 

Proportions of supplements to corn for fattening swine, W. L. Robison 
(Ohio Btu. Bui. 316 (1917), pp. 57, figs, 23 ). — Though it has been w’ell demon- 
strated that corn must have supplemental feeds combined with it for the best 
results in fattening swine, the best proixortions of the mixture have not been 
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thoroiigMy worked out. These experiments were carried on to determine the 
optimum amotints of tankage, soy bean meal, linseed meal, and skim milk with 
corn in pork production. 

In the first experiment three lots of five pigs each were fed for 16 weeks just 
after weaning on coarsely ground corn and tankage. In lot 1 the tankage was 
fed in a definite proportion with the corn, in lot 2 in a constant daily amount, 
and in lot 3 in a decreasing percentage, beginning with 20 per cent the first 
week and decreasing 1 per cent weekly to 5 per cent at the close. The results, 
while not differing greatly, were in favor of the first and third lots. 

In a second trial with three lots of four pigs each, averaging 57.5 lbs., lasting 
16 weeks, the pigs fed tankage in decreasing amounts each week made larger 
gains and required less feed per unit of gain th«in those fed the tankage in a 
definite proportion with the corn or those on a constant daily allowance. 

In a third trial two lots of four pigs each, averaging 75 lbs., were fed for 16 
weeks. Lot 1 was fed corn and tankage, 8 : 1, and lot 2 corn with tankage de- 
creasing from 20 to 6 per cent. The results w^ere the reverse of those in the 
two preceding trials, the feeding of definite amounts of tankage giving greater 
increases in w^eight at a lower expenditure of feed. 

In a fourth experiment 30 pigs averaging 47 lbs. were divided into six lots 
and fed narrow\ medium, and wide rations of tankage with corn, the supplement 
being fed In constant proportions and in decreasing amounts. With large 
amounts of tankage the best re.sults -were obtained in feeding it in a definite 
proportion to corn. With small amounts of tankage best results were shown 
when it was fed in larger amounts at first, gradually decreasing the proportions. 
The medium rations gave better returns than the wide or narrow. 

The fifth experiment was made to compare tankage, soy beans, and linseed 
meal as supplements to corn (the first two in varying amounts) in feeding hogs. 
Eight lots of five pigs each, averaging 144.9 lbs., were employed. Those fed 10 
per cent of tankage In the ration made a 36.2 per cent average increase in rate 
of gain aofl required 10,4 per cent less feed than the lot on corn alone, Better 
returns were given with 10 per cent of tankage in the ration than with 20 per 
cent or with 5 per cent. As the supplemental feed Increased in the ration more 
of It was refpilrecl to replace a unit of corn. On a basis of equal amounts of 
protein soy bean meal and lin.«eed meal gave a higher result than tankage, ow- 
ing to their nonnitrogenous contents. Tankage was most consistent in producing 
econoinieal gains. In the beginning of the experiment soy bean meal gave gain.s 
with less feed, but in the latter part of the experiment it was surpassed by 
linseed meal. 

In the slxtli experiment a lot of six pigs averaging 71.75 lbs. was fed corn 
and tankage In a self-feeder for 14 weeks, being allowed to select either feed as 
wanted. They made an average daily gain of 1.5 lbs. per head with the use 
of 3,S9 ibs. of feed per pound of gain. The amount of tankage consumed in- 
creased during the' first three weeks from 14.6 to 19 per cent of the ration and 
then decreased to abfmt 5.6 per cent for the last eight weeks of the test. The 
average consumed during the experiment was 12.4 parts of corn to 1 part of 
tankage. 

In the seventh experiment three trials were made of skim milk as a sup- 
plementary feed with corn for pigs in dry lot. Where fed ad libitum the 
pigs eonsiimerl less milk as tliey became older. As the milk was increased In 
the ration Its replacement value with corn was decreased. Compared with 
^ , tankage as a supplement to corn it was less costly per pound of gain, though 
there was less difference dming the second half of the test than there was' 
during the first halt 
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In the eighth experiment pigs averaging 79 lbs. were nsed in five lots of five 
each in comparing corn and skim milk alone and in combination, and corn and 
tankage. The experiment lasted 15 weeks. Kations of corn alone and skim 
milk alone gave poor results compared with a combination of the two feeds. 
The pigs fed skim milk alone made fair gains but did not fatten. They con- 
sumed daily an average of 36.7 lbs. of skim milk each and gained over 1 lb. 
per day. With a ration of skim milk and corn in equal parts compared with 
corn alone, 3.37 ibs. of the former replaced 1.37 lbs. of the latter. With skim 
milk as the supplement to corn, less nutrients were needed per pound of gain 
than when tankage was the supplement. With tankage, howevei*, the rate 
of gain was higher. 

The ninth experiment was made to secure further data on the use of varying 
proportions of corn and skim milk for fattening pigs. Seven lots of five pigs 
each were employed, of which five lots were fed corn and skim milk in dilferent 
proportions, one corn alone, and one corn and tankage. The initial weiglit of 
the pigs averaged 43.6 ibs. and the experiment lasted 15 weeks. The lot fed 
corn alone made a very poor showing, averaging 0.35 lb. daily gain per head 
at a cost of 6.85 lbs. of feed per pound of gain. The lot on corn and tankage, 
9 : 1, made a lower rate of gain than any of the lots on a corn and skim milk 
ration. With coni and skim milk in equal parts, and com and tankage, 9 : 1, 
less dry matter of the skim milk than of the tankage was required iier pound 
of gain. As the proportion of skim milk to corn increased above 50 per cent in 
the ration there was a decrease in its replacement value. Where the pigs were 
fed corn and skim milk ad libitum, the ratio of milk to corn increased for the 
first five weeks and gradually decreased from the seventh to the fifteenth 
week. The pigs consumed an average of 20.5 lbs. of milk daily or an average 
of 6,4 lbs. of milk to 1 lb. of corn. Their rate of gain was higher than that 
of those receiving less milk, while the amount of total nutrients required per 
pound of gain was lower. 

Borne conclusions from the results of all the experiments noted are indicated. 
While further experiments are necessary to determine the best proportion of 
tankage to feed to pigs, it appears that where as much as 10 per cent is given 
there is no advantage in feeding a larger proportion in the earlier than in the 
later period of the test, but where the tankage is 5 per cent of the ration it 
is advisable to feed a larger proportion in the beginning. 

The results indicate that as a supplement to corn skim milk has an advan- 
tage over tankage, especially for young pigs. There is believed to be no one 
best supplementary feed to corn nor one best ratio in -which to feed it. There 
must be taken into consideration the age of the pigs, the market price when 
finished, and the prevailing prices of corn and available supplements. 

The self-feeder foi' hogs, F. G. Ashbuook and K. E. Gongwek ( (/. *S‘. Dept 
Agr.j Furmers' Bui. 906 (19X7) t pp. 12j 9). — In an experiment made at the 

Department Experiment Farm at Beltsville, Md., two lots of nine pigs each 
were fed by hand and self-feeder for 70 days on corn meal, middlings, and tank- 
age. The hand-fed lot made an average daily gain of 1.04 lbs. per head at 
the rate of 4.1 lbs. of feed per pound of gain. The lot self-fed made a correspond- 
ing gain of 1.62 lbs. with a food consumption of 4.06 lbs. of feed. 

In another experiment lasting 28 days, five pigs on rye pasture, corn meal, 
and tankage, self-fed, made an average daily gain of 1.61 lbs. per head using 
3.63 lbs. of feed per pound of gain. The corresponding gains for five pigs on rye 
pasture, shelled corn, and tankage, self-fed, were 1,.53 lbs. with a consumptloh 
of 3.32 lbs. feed, and for a tliird lot of five on rape pasture, corn meal, mid- 
dlings, and tankage, 5:4:1, hand-fed, 1.48 lbs. with a consumption of 3.69 lbs. 
of feed. 
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From a compilation of results at numerous experiment stations with nearly 
COO pigs those iiand-fed consumed an average of 5,47 lbs. of feed per head daily 
and made an average daily gain of 1.23 lbs., while those self-fed ate 8 lbs. of 
feed daily and made an average daily gain of 1.92 lbs. 

Several types of self-feeders are figured and described. 

Killing hogs and curing pork, F. G. Ashbkook and G. A. Anthony (17. S. 
Dept. Agr., Farmers’ Bid. 913 {1911), tjp, 39, figs. 2^).— This publication treats of 
home equipment for handling pork, and the killing, dressing, cutting, and curing, 
including lard rendering, brine and dry curing, smoking, and sausage making. A 
farm smokehouse is described, and a small ice house is figured and specifications 
for its construction given. 

Standardized war rations for poultry, H. K. Lewis (New Jersey Stas. Hints 
to Poultry men, 6 {1917), No. 3, pp. 4)- — ^The text is given of resolutions adopted 
at a conference held in New York City November 22, 1917, by representatives of 
the poultry departments of the colleges of agriculture of New York, Connecticut, 
Massachusetts, and New Jersey. These resolutions urged the fixing of prices for 
corn and the compulsory sale of cold-storage poultry products. 

The following standardized war rations for poultry were also approved: 
(1) Scratch rations — cracked corn, feed wheat, heavy oats, and barley, 
5:1: 2: 2; (2) mash — equal i^arts of wheat bran; wheat middlings; corn meal, 
com meal feed, or hominy ; gluten feed ; crushed or ground bone ; and meat 
scrap. 

Capons and caponizing, R. B. Slocum (17. 8. Dept. Agr., Farmers’ Bui. 849 
{1917), pp. 15, figs. 10 ). — ^A revision of Farmers’ Bulletin 452 (E. S. B., 25, 
p. 375), 
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The relation of the milk- vein system of dairy animals to production, A. W. 
Als>bich and 3. W. Dana {Vermont Sta. Bui. 202 {1917), pp. 3-24, 5 ). — 

Measurements were taken of the milk-vein systems of more than 600 cows in 
the university herd and in the cow- testing associations of the State. These 
were compared with the yearly milk and fat yields for as many years as there 
were reeords- 

Measnrements on a few cows were taken several times during the year to find 
out how much variation there is in the same vein at diiferent stages of the 
lactation period. A slight increase was found in the size and crookedness of the 
veins of some young cows after freshening but not enough to afiect the outcome 
appreciably. The age of the cow was not taken into consideration in making 
up the tables. 

Correlation data on the different points eomt^ared are tabulated, and the 
calculations in connection with one of the comparisons are given. It was found 
that some degree of correlation seems to be traceable as between (1) the size of 
the milk wells and the milk and fat yields, (2) the diameter of the milk veins 
and the milk yield, and (3) btnly length and milk vein length. There also seems 
to some probability that cows showing forks or extensions of the milk vein 
system may be better milk and butter producers than those not thus favored. 

The influence of the sire on the herd, J. H. Wilson (Vermont Sta. Bui 202 
{Mil}, pp. 55-44).— 'During the 20 years in which the station herd consisted 
essentially of grade Jerseys four pure-bred Jersey bulls were used. Data are 
tabulated showing the production of the daughters of these bulls and of their 
dams. Eacli bull at the time of purchase was thought to be a superior animal, 
aad from the staiiili>olnt of pedigree should have done good service. Tlie four 
methods used for comparing the production of the daughters with that” of their 
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dams are outlined, and the disadvantages of drawing conclusions from such 
comparisons are pointed out. Bearing in mind the limitations referred to, the 
author rates two of the bulls as rather unsuccessful, one as a serious detriment, 
and one as fairly successful. 

Feeding trials with dairy cows in Denmark, A. V. Lund (Ber. K. Vet. og 
LandbohojsJcoles Lab. Landdkonoin. Forsog [CopenliagcnJ, 89 {1915), pp. 109; 
ahs. in Internat. Inst. Agr. IRome], Inteniat. Rev. Bci. and Bract. Agr., 1 
(1916), No. 10, pp. 1478-1 JfSl). — ^The results of the following experiments are 
noted : 

I. Trials tcith mangels and turnips. — In the first test one lot of cows was 
fed 79.8 lbs. of mangels (9.3 lbs. of dry matter) per head daily, and another lot 
84 lbs. of turnips (9.26 lbs. of dry matter). During the test the average in- 
crease of milk yield was 0.73 lb. per cow daily, or about 2.5 per cent, for the 
cows fed mangels as compared with those fed turnips. No dift'erence was 
noted in the composition of the milk or in the general condition of the two 
groups of cows. 

In a comparison of mangels and turnips of low dry matter content with 
those of comparatively high dry matter content the results showed that the 
diiference in feeding affected neither the quality of milk, its composition, nor 
the general condition of the cows. 

In testing the effect of roots on the quality of butter 16 cows were fed 99.2 
lbs. of turnips each daily, and another lot of 1C cows, SS.2 lbs of mangels. The 
butter churned from milk from the turnip-fed lot had a higher iodin number 
and olein content than that from the mangle-fed lot. 

II. Trials ivith cacao cake. — Experiments lasting more than two years were 
made with two lots of cows, one lot being fed steadily on cacao cake. During 
the first year 1.75 lbs. per head of peanut and soy bean cake, fed daily to the 
first lot, was replaced by 2.42 lbs. of cacao cake. The quantity of milk dimin- 
ished but the fat content did not increase so as to equal that of the perma- 
nently cacao-fed lot. In the second year an attempt was made to ascertain 
the influence of the addition of 1.54 Ihs. of cacao cake, particularly as to whether 
the milk yield was maintained and at the same time the percentage of butter 
increased. The cacao-fed lot, however, in spite of the addition of cake to its 
ration, gave less milk than did the other lot, although this contained 0.15 per 
cent more milk fat, so that the cows of the two lots produced almost the same 
amount of milk fat. As in the preceding trial, the milk from the cacao-fed 
lot proved to be richer in protein but poorer in sugar and ash. A similar 
trial made in the third year gave concordant results. 

III. Poisoning hij iheobromin due to cacao cake. — In the experiments here 
reported by G. H. Hansen, it is noted that cacao cake contains an amount of 
theobromin approximately equal chemically and pharmacologically to the eaffein 
content in coffee and tea. Laboratory experiments both with cacao cake and 
with theobromin on fowls, rabbits, and mice led to the conclusion that, owing 
to its poisonous character, cacao cake should not be used as a cattle feed. 

Experiments on the use of rice polish in the feeding of milch cows, R. 
Giuliani (CUn. Vet. IMilanly Rass. Pol. Sanit. e Jg., 40 (1917), Nos. 13, pp. 
384-S92; 14^75, pp. 403-427). — The author describes the milling of rice and Its 
by-products and the physico-chemical properties and keeping qualities of rice 
polish, including results of analyses. Results are given of experiments w'ith 
eight cows in feeding rice polish. 

It is noted that rice polish is not injurious to the health of cows, hut the 
use of ordinary rice polish which contains some of the finer portions of 
crushed rice hulls may cause coughing. The amount of rice polish safe to feed 
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depends, therefore, upon its purity. The feeding of rice polish has practically 
no influence on the quantity or quality of milh. For maintenance of weight 
rice polish compares favorably with wheat bran. The cheapness of rice polish 
makes it of economic importance in the feeding of dairy cows. 

The cost of milk and fat production in Vermont in 1911 and 1912, -G. M, 
Nelson {Yermont Sta. Bui. 202 (1917), pp. 25-S9, figs. d).--BesuIts are given 
of a survey in 1911 and 1912 of 71 herds containing 1,547 cows and owned by 
members of cow-testing associations in seven counties of the State. 

The costs other than feed of keeping a cow for a year varied from $53.39 
to $19.18 and averaged $36.87. The feed costs varied from $65.34 to $21.35 
and averaged $42.18 per cow. Of 58 herds, totaling 1,170 cows, the owners of 
which were personally visited by the author, the herd average milk produc- 
tion per cow varied from 6,822 to 3,512 lbs. per annum, with a general average 
of 5,157 lbs. The corresponding milk fat production averages were 349, 142, 
and 242 lbs. Valuing milk at $1.80 and skim milk and buttermilk at 30 cts. 
per hundredweight and milk fat at 32 cts. per pound, with an additional credit 
per cow of $1 for a calf and $S for manure, the net income per cow varied 
from $13.45 for milk and $5.83 for fat in the low-producing herds to $33.61 
for milk and $32.39 for fat in the highest-producing herds. The total cost of 
production varied from $1.51 to $1.31 per hundredweight for milk and from 
34.5 to 28.5 cts. per pound for fat In general, the trend was toward more eco- 
nomical production as the herd increased in size. 

The data obtained in the study are set forth in graphs and circles. 

The cost of producing market milk in 1916—17 on 212 Vermont farms, 
G. F. E. Stoey and \V. J. Tubbs {Vermont Sta. Bui. 209 (1917), pp. 3-^4).— 
A study is Imported of the cost of producing milk during the 12 months ended 
April 30, 1917, in 212 herds containing 4,650 cows in 12 counties of Vermont, 
together with comment.s on the feeding and management of dairy Iiercls under 
present conditions. 

The average total expense per cow on tiiese farms was $136.11, of which 
" $66.60 was for feed and $35.62 was for labor. Deducting $7.28 for increased 
value per cow due to abnormal war conditions, $12.96 for manure, $3.52 for 
calf, and 49 cts. for hides and feed bags, there remained a net cost of $111.86 
to be defrayed by the returns from the sale of milk. The average milk pro- 
duction of these herds was 2,478 qts. (5,328 lbs.) per cow. For this amount of 
mlik the cost at the farm was 4.51 cts. per quart, or with a charge of 0.273 ct. 
per quart for hauling, the cost at the railroad station was 4.78 cts. per quart 
The effect of the amount of milk produced per cow upon the cost of produc- 
tion is indicated by data which show that the cost varied from 5.78 cts. per 
quart on farms averaging 3,535 lbs. per cow to 3.77 cts. per quart on farms 
averaging 7,701 lbs. per cow. 

An outline for eonipiitlng cost of milk production and blank forms used in se- 
curing the data in this study are given. 

Concerning the Burlington milk supply, J. B. Caeeigan and W. T. Abfxl 
(VermoHi St a. But. 202 {1917), pp. 44-47). — A .study of the conditions under 
which the milk supply of Burlington is handled and of the possibility of se- 
curing a better and more uniform supply at less cost by establishing a central 
processing plant and decreasing the duplication of delivery routes. 

Studies on the hygienic production of milk. —Importance and control of 
the microflora of the udder in the selection of dairy cows, C. Gomm ( R. 1st. 
LotuMrdo Sei. e Let Rmid., 2. ser., 49 (1916), Ro. 14 , pp. 480-489; abs. in 
Iniermt Imt Agr. {Rome], Intemat Rev. Sci. and Pract. Agr., 7 (1910), Vo. 
M, pp. 1482, 1485).— The author reviews his previous experiments on the micro- 
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flora of the udder of cows, and gives results of investigations at the Agricul- 
tural High School of Milan from which it is concluded that the importance of 
the mieroflora of the udder increases as milking approaches the ideal condi- 
tion ©f absence of external microbial contamination. The microorganisms of 
the udder are most often found grouped in albuminous clots, which not only 
makes their enumeration difficult, but also gives them a marked power to resist 
heat, although they are not sporulating. The microflora of the udder are not 
affected by the hygienic condition of the cow sheds, and for this reason bac- 
terial counts of milk may not give a true indication of the cleanliness of the 
milking process. The mieroflora of the udder seem to be connected with ex- 
terna! and internal factors which still require to be investigated. With cer- 
tain cows the quantitative and qualitative examination yield such persistently 
high results that the condition may almost be described as abnormal though 
not pathological. 

For the production of sanitary milk, especiall 3 " for the feeding of infants 
and invalids, the author proposes that in the selection of cows not only their 
state of health but also the mieroflora of their udders should be taken into 
account. In the examination of udder mieroflora the ordinary methods of cul- 
ture on artificial media can not be used. It is suggested that aseptically 
drawn milk be examined by the fermentation test, which should be carefully 
standardized. 

What is meant by quality in milk, H. A. Haiiding, R. S. Bkeed, W. A. 
Stocking, jb., and E. G. Hastings {Illinois Sta. Circ. 205 (1911), pp. 3-16 ). — 
This analysis of the problem by the committee on milk quality of the American 
Dairy Science Association contains a brief summary of previous 'work on 
various phases of the question, a plea for a broader consideration of the problem 
of milk quality, and suggestions regarding future progress in improving city 
milk supplies. The elements of quality in city milk are summarized under the 
headings of food value, healthfulness, cleanliness, and keeping quality. An 
outline for grading milk is proposed. 

Enzyms of milk and butter, K. W. Thatchee and A. C. Dahlbebg (U. 
Dept, Agi\, Jour, Agr, Research, 11 (1917), No. 9, pp, 4^1-450 ). — At the Minne- 
sota Experiment Station several lots of butter were prepared under carefully 
controlled conditions of manufacture, and held in cold storage in order to 
study the effect of varying methods of manufacture and storage upon the 
keeping qualities of the butter. A study of the enzym content of the butter 
after storage Is here reported. 

Deterioration in quality of butter during storage has been considered by 
some investigators to be due to the action of enzyms contained in it. Pat- 
splitting (lipase) or protein-hydrolj^zing (“ galactase or casease) enzyms 
have been suggested as possible agents in causing deterioration. The authors 
state that lipases are present in butter in very small amounts, if at all, and 
that they could not be conceived to be sufficiently active at the low temperature 
used in butter storage to cause any appreciable change in the quality of the 
butter. The protein-hydrolyzing enzym wms found to be completely inhibited 
by sodium chlorid in the concentrations which are present in the water con- 
tained in all normally salted butters. This fact, together with the known in- 
hibiting effect of low temperatures upon proteolysis by enzyms, makes it im- 
possible that the hydrolysis of proteins in the butter by enzyms plays any part 
in deterioration changes. 

Proteolysis in skim milk was completely inhibited by 1 per cent of chlorO’- 
form and by 15 per cent of sodium chlorid. Oalactase can not act in norma! 
butter because of the high salt content In the separation of milk the factors 
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which increase the percentage of casein in the total nitrogen also increased the 
galactase content. The ripening of cream did not increase the rate of proteo- 
lysis. No oxidase was found in milk or butter. Only one sample of butter 
gave any evidence of lipase at the end of four days at 40° G. The ensiym con- 
tent of butter is very small, because of the high dilution in fat. Expressed on 
the basis of total nitrogen the i)iitter examined contained as much galactase as 
fresh whole milk, twice as much catalase, but only one one-hundrecl-sixtietli as 
much peroxidase. The cold storage of butter weakens the peroxidases, but has 
little effect on the catalase and galactase.” 

It is concluded that enzyms are not to be considered as a factor in the 
deterioration of butter during cold storage. 

A list of the literature cited as included. 

Suggestions for a standard fox* butter, H. Veedee, R. 0. McManus, W. P, 
Jones, and G. P. McCabe {Chicago: Swift S Co., 1917, pp. 75). — As a result of a 
study of the provisions of existing laws, decisions of the courts, and other data, 
the following standard for butter is suggested : 

“ That the only ingredients which may be used in the manufacture of stand- 
ard butter are those named in the law of August 2, 1886. These ingredients 
are milk or cream or both, with or without common salt, and with or without 
additional coloring matter. That milk or cream used in the manufacture of 
standard butter shall be (1) pasteurized, or (2) from properly tuberculin- 
tested, nonreacting iiex'ds. That milk and cream used in the manufacture of 
standard butter shall not be filthy, putrid, or decomposed within the meaning 
of the Pood and Drugs Act, and that standard butter shall not be made to 
contain abnormal quantities of salt or curd, and shall contain a definite mini- 
mum percentage of butter fat. For the information of butter makers, there 
should be a suggestion as to what are the variable limits in standard butter 
of the normal quantities of such substances. That no standard butter shall 
be made from butter or butter fat in which any substance whatever has been 
used to deodorize or remove rancidity. That in the manufacture of standax’d 
butter no process or material shall be used which has the effect of causing the 
butter to absorb abnormal quantities of water, milk, or cream. For the in- 
formation of butter makers there should be a suggestion as to w^hat are the 
variable limits in standard butter of normal quantities of moisture. That, if 
it shall be found that small quantities of lime, or of sodium carbonate, or other 
alkaline salts may be used as ingx’edients in butter making without violation 
of the Pood and Drugs Act, such butter shall not be standard butter, but 
shall foe defined as ‘ neutralized butter ’ or ‘ limed butter ’ and shall only come 
witiiin the terms of such definition wiien the butter or butter fat from which 
the product is made has not been deodorized, or had rancidity removed or 
masked ; otherwise it is adulterated buttei\” 

Making butter on the farm, W. White (U. S, Dept. Agr., Farmers' Bui. 876 
{ 1917 }, pp. 23, figs. 18). — Detailed directions for making butter under farm con- 
ditions are given, together with notes on the causes of difficult churning and 
the ecpiipraent needed for butter making on the farm. A plan for a dairy house 
Is inciuded. 

VETEBIHAEY MEDICIIE. 

Pathogenic microorganisms, W. H. Pabk and Anna W. Williams {¥ew 
York: Lea £ PeMger, 1917, 6. ed., cnL and rev., pp. X +17-709, pis. 9, figs. 209}.— 
In the enlargement and revision of this -work (E. S. R., 21, p. 579) the authors 
were assisted by G. Erumwiede, jr., and others. 
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Comraon parasites of farm animals, W. M. BtJKSOW (But. Gd. State Col. 
Agr., Wo. 1S7 (1917) ^ pp. 39, figs. 19). — i3opular account of the more important 
ectoparasites and endopara sites of farm stock. 

Observations on the stability of the erythrocytes of the ox, pi^, and 
sheep, M. W. Lyon, jb. (Jour, Infect. Diseases, 22 (1918), No. 1, pp. 49-52). — 

The ease with which the erythrocytes of the ox, pig, and sheep are broken up 
by the same agent hears no relation to the zoological position of the three 
animals. The erythrocytes of the ox on the whole are comparatively stable in 
most circumstances and appear to be well adapted as an indicator in comple- 
ment-fixation tests with human serum, much better than are sheep corpuscles. 
Sheep erythrocytes are comparatively unstable, though relatively resistant to 
eel serum. Their use in complement-fixation tests with human serum intro- 
duces a variable factor which is undesirable, although it has probably little 
eifect on the final value of the tests. Erythrocytes obtained at random from 
abattoir animals on the whole behave similarly from week to week, and appear 
to be quite as suited for hemolysis experiments and indicators in complement- 
fixation tests as are the corpuscles from a single animal. Ox erythrocytes seem 
to have better keeping qualities than the erythrocytes of the pig or sheep.” 

The clinical pathology of the blood of domesticated animals, S. H. Buknett 
(New York: The Macmillan Co., 1917, 2. ed., rev. and enl., pp. XVI -{-ISd, pis. 
4, figs. 23). — A second revised and enlarged edition of this work (E. S. R., 21, 
p. 78), which is intended as a textbook of hematology (1) for students and 
practitioners of veterinary medicine, and (2) for investigators, to whom it 
renders easily accessible data concerning the blood of the kinds of experimental 
animals commonly used. In this edition what is considered to be the normal 
for each species is stated. Tables summarizing the I'esults obtained by the dif- 
ferent investigations are also given. Each of the 11 chapters is accompanied 
by a copious bibliography. 

Histology of Astragalus mollissimus, Neva Ritter (Kans. Univ. Bd. Bnl., 
19 (1917), No. 8, pp. 197-20S, pis. 4)- — A report of studies of a loco weed. 

The effect of exposure to temperatures at or above 100® C. upon the sub- 
litance (vitamin), whose deficiency in a diet causes polyneuritis in birds 
and beriberi in man, Harbiette Chick and B. Margaret Hume (Proc. Bog. 
Soe. ILmidon'l, Ser. B, 90 (1917), No. B 624, PP> 60~68). — “Exposure of wheat 
embryo to a temperature of about 100° C. for two hours resulted in no signifi- 
cant loss in antineiixitic ‘vitamin.’ If, therefore, it is included in the flour 
from which bread or biscuit is made, it can be relied upon to retain its anti- 
neiiritic properties after baking. At temperatures in the neighborhood of 120®, 
however, there was a swift destruction of antineuritic properties. This fact 
has an important bearing where diets are largely composed of preserved and 
tinned foods previously sterilized at temperatures above 100®,” In experiments 
with yeast extract the destruction of the vitamin was rapid at 120“. 

The effect of X-rays upon diseases of bacterial origin, C. Kempstee (Sci, 
Amer. Sup., 84 (1917), No. 2181, pp. 243, 244) ^ — It is concluded that the effect 
of X-rays upon diseases of bacterial origin is due to the decided inhibitory 
influence upon the reproduction and increase in the germs, and to the stimula- 
tion of the living tissues resulting in an increased phagocytosis, and not to 
any germicidal power. 

A new mercurial germicide (Jour. Lah. and Clin. Med., 2 (1917), No. 9, pp. 
669, 670). — ^Results obtained by Sehamberg, Raiziss, and Kolmer, of Philadel- 
phia, in the preparation of a new mercurial germicide are summarized from 
the report to the National Research Council. It is prepared by the introduction 
of mercury into the phenol group, and the trade name proposed is Mercurophep, 
The results of a thorough examination indicate that the new compoisnd is a 
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mncli stronger antiseptic and disinfectant tEan mercuric eWorld, wliile tlie 
precipitating effect on liuman serum is much less. 

Anniial report of the civil veterinary department, Bihar and Orissa, for 
the year 1916-17, D. Quinlan {Ann, Rpt, Civ, Vet, Dept. Bihar and Orism, 
191B-17, pp. 44-84-XFJ+^).— The usual annual report (E, S. B., 36, p. 879). 

Annual report on the Punjab Veterinary College, civil veterinary depart- 
ment, Punjab, and Government Cattle Farm, Hissar, for the year 1916—17, 
C. A. H. Townsend, H. T. Pease, and 3 . Paemer (Ann. Rpt. Punjab Vet. Col. 
and Civ. Vet Dept, 1916-17, pp. II+2+15+XVni).—The usual annual report 
(E. S. B., 37, p, 78). 

Infection and immunity, V. O. Vaughan (Chicago: Amer, Med. Assoc., 
1915, pp. ^3S) . — This monograph is a part of the Commemoration Volume, issued 
by the American Medical Association as a tribute to the medical sciences 
“which made possible the building of the Panama canal.” The purpose of the 
author is to “state the essential facts of infection and immunity accurately 
and simply, so that they may he understood by the intelligent, nonprofessiouai 
man.** 

The section on infection includes a historical review of the development of 
the germ theory, chapters on the general characteristics of bacteria and avenues 
of infection, and separate chapters on 19 diseases of infectious origin, describ- 
ing briefly the history, organism, and the sources and avenues of infection. 
The section on immunity includes chapters on phagocytosis, precipitins, agglu- 
tination, opsonins, and germicidal sera. The volume closes with a discussion 
of the general principles and mechanism of infection and immunity. 

The mtracutaneous absorption of antigen, G. H. Smith and M. W. Cook 
(dour. Jmmumt, 2 (1917), No. 3, pp. 269-281, !)• — By anaphylactic and 

precipitin reactions with sensitised, normal, and immunized guinea pigs sub- 
jected to Intracutaneous injections of antigen, the authors conclude that the 
absoi'ption of antigen from the cutaneous tissues of specifically immunized 
animals is much more rapid than in normal animals. The absorption in sensi- 
tized' is less than in immunized but greater than in normal animals. 

The specificity of intracutaneous absorption, G. H. Smith and M. W. Cook: 
{3mr, Immuml., 3 (1918), No. 1, pp. 35-4 ^). — In this article the subject of 
intracutaneous absorption of antigen, noted above, is discussed from the stand- 
point of specificity. Guinea pigs immunized to one antigen were tested by the 
Intracutaneous injection of the specific and of a heterologous antigen to deter- 
mine the relative rate of absorption of antigen. Precipitin and agglutination 
reactions were employed. The possibility that normal animals possess a selec- 
tive' action for a certain antigen was disproved by a series ot tests with 
various antigens, no difference in elimination of antigen being noted. 

From the results of their experiments the authors conclude that “from ,tlie 
point of view of absorption of antigen, the immune state with the changes 
dependent upon it is the result of a heightened reactivity for the specific antigen 
only, and does not stimulate the mechanism of elimination of heterologous 
antigens.*’ The nonspecific antigen is, moreover, not removed so raxiidly from 
an immunized animal as is the same antigen from a normal animal. 

Preparatiou of protein extracts for diagnostic cutaneous tests, N. S. Febkt 
(Jour. Lah. and Clin. Med,, 2 (1917), No. 9, pp. 655-657) .—Tim following method 
has been successfully used by the author : 

The protein is first extracted with sterile water containing just enough ' of 
an oil of high efficiency to act as a preservative. Glycerin is added and the 
solution evaporated to a standard strength. Sufficient boric acid is added to 
the extract to make a heavy paste. This is put up in small collapsible tubes 
and applied with a sterile toothpick. By this method the proteins are fchor* 
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oughly extracted, accurately standardized, and well preserved. The paste 
is nonirritant and perfectly soluble in the body fluids. 

[A rapid method for the production of precipitin antigen from bacteria], 
0. Krtimwiisbe, je., and W. O. Noble {Jour. Immmiol., S {1918) ^ 'No. i, pp. 
1 - 10 ). — A very rapid method of preparing a concentrated precipitin antigen 
from bacteria is described. A heavy suspension of bacteria in water is dis- 
solved by boiling in sufficient alkaline hypochlorite solution to give a final com 
centration of 5 per cent This is neutralized with normal hydrochloric acid and 
precipitated with 95 per cent alcohol. The precipitate is boiled with normal 
saline solution and centrifuged, the supernatant liQuid being the finished antigen. 

This method differs from others in use in that the hypochlorite solutions are 
boiled instead of being used in the cold, thereby hastening the process. It is 
the opiiiion of the authors that the method is applicable to all bacteria with 
the exception of the acid-fast types, and should be of value in experimental work 
where a readily obtainable supply of concentrated antigen is needed. 

Contributions to the biochemistry of pathogenic anaerobes. — I, The bio- 
chemistry of Bacillus welchii and B. sporogenes, C. G. L. Wolf and J. E. G. 
Hareis (Jour. Path, and Pact., 21 (1917), No. S, pp. 386-452, figs. 19). — This 
forms part of an investigation of the pathogenic anaerobes in their relation to 
wound infection. 

** Both the organisms investigated have certain properties in common, which 
they exercise to different degrees. They grow with varying vigor on media 
with or without the presence of carbohydrates and under favorable conditions 
produce large quantities of gas. For their growth they are dependent on a cer- 
tain initial concentration of amino acids. Before gas is evolved their activities 
seem to be chiefly directed toward a proteolysis in preparation for further 
development and gas formation. 

** B. sporogenes is particularly potent in its proteolytic action, and during 
active growth will further digest a peptone solution which has been made by 
the exhaustive treatment of a protein with trypsin and erepsin. It will break 
down an albumin-like alkaline egg, until 28 per cent of the total nitrogen orig- 
inally present is in a form reacting with nitrous acid. Both organisms have 
butyric acid as an end product. The source of this acid in B. perfringens fer- 
mentations is unquestionably the sugar group, if sugar be present B. sporo- 
genes forms large quantities of butyric acid in sugar-free media. In those 
media containing lactose, this sugar is not apparently greatly affected.” 

Successful treatment of anthrax by various methods, D. G. Dudley {Jour. 
Afner. Med, Assoc., 70 (1918), No. 1, pp. 15-17). — The author has used with 
success the following method of treatment of anthrax in human beings infected 
ill the handling of hides improperly disinfected. The first treatment, where 
possible, Is excision of the lesion. Eight per cent phenol 's injected into 
the tissues around the lesion, and | in. beyond the phenolized zone five or 
six syringefiils of 25 per cent alcohol are injected. After the excision, the 
base and edges of the wound are painted with 95 per cent phenol neutralized 
with absolute alcohol and wet dressings applied. If the excision fails, con- 
tinued Injection of 8 per cent phenol into the tissues is followed. Antianthrax 
serum should then be used. The first dose is 35 cc. injected intravenously, 
followed in from 8 to 16 hours by a second dose given intramuscularly or intra- 
venously. With this treatment strychnin, grain, is given every 4 hours. 

Other methods suggested are the use of normal bovine serum and a steam 
treatment, useful when the disease is localized. 

The diagnosis of dourine by means of the conglutination method, H., 
Wesebein (Arch. Wiss. u. PraM. Tierheilk., 4$ (1917) f No. 2-3, pp. M3-2S31' 
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a&s. in Trap. Vet But, 5 {1917), No. 3, p. 155), — “Nineteen cloiirine sera gave 
positive results corresponding witli those given hy the ordinary deviation of 
tlie complement test, and to a large extent with .the agglutination test, with 
one exception, in which an animal that had been infected for a considerable 
time and had then been treated with atoxyl ceased to give a positive result with 
the complement test, hut continued to react strongly according to the congluti- 
nation test. Thirty normal sera gave negative results, except at first In two 
cases where errors of technique w'ere detected.” 

The author’s conclusion is that the conglutination test is applicable for the 
diagnosis of dourine sera, but that it is more sensitive to errors and therefore 
more difficult to carry out than the ordinary deviation of complement method 

Studies on rinderpest, H. Schein (Ann. Inst. Pasteii?'., 31 {1917), No. 11, 
pp, 571-592). — This article reports a series of studies on the vaccination of 
cattle and biiffialoes against rinderpest. The work was undertaken because of 
the unfavorable results with buffaloes of the usual vaccination by simultaneous 
injeetions of serum and virus. In the investigations recorded, horses were 
used as the experimental animals. 

The earlier conclusions of Kolle and others that the virus is located in the 
Wood coii3uscles were confirmed. The virus was found, for the most part, 
in the leucocytes but to a slight extent in the plasma. Dilution experiments 
proved that 0.001 cc, of virulent blood constituted a fatal dose and 0.00004 cc. 
the limiting infecting dose. Virus was present in 0.1 cc. of centrifuged citrated 
plasma. 

Experiments with specific and nonspecific serums showed that (1) the non- 
specific serum of the horse has no action on the rinderpest virus, (2) the 
serum of certain normal cattle can attenuate or kill the rinderpest virus of the 
horse, (3) the antiriiiderpest serum probably acts upon the organism of the 
animal injected and not upon the microbe itself, and (4) the success of vacci- 
nation depends on the proportion of serum to virus. 

The following method of vaccination of cattle and buffaloes during an 
epidemic of rinderpest was sucee.ss fully used : The cattle received, according to 
size and age, from 40 to SO ce. of serum; the buffaloes from TOO to 160 cc.‘ 
Both cattle and buffaloes received 1 cc. of a dilution of virulent blood of 1 to 
1,000. The diseased animal (the source of the blood) was punctured in the 
Jugular vein with a small 2 cc. syringe and 1 cc. of blood withdrawn and placed 
in 1 liter of water containing 8 gm. of sodium chlorid and 2 gm. of sodium 
oxalate. The solution was boiled and cooled and was used within half a day. 
It was probable that all the animals inoculated had been infected, but very 
few deaths occurred In the six villages where vaccination was employed, and 
the epidemic was completely arrested. 

The author concludes from his experience that serum infection appears to 
give the best results in buffaloes by injecting a sufficient quantity of serum 
(about 50 cc. per 10^} kg. for adults and double the amount for young animals), 
and Infecting it with the least possible amount of virus to retard the growih 
of the parasite. 

Bocky Mountain spotted fever in California, J. <4. Gumming {Jour, Infect. 
Diseases, 21 (1917), No. 5, pp. 509-514, fips. 5). — ^The results obtained from the 
inoculation of animals has definitely e.stablished the occurrence of Rocky Moun- 
tain spotted fever in California, while the finding of the tick Dermacentor 
remistus in Ventura County and the occurrence of a case there marks that 
region as a new’ area of possible prevalence of the disease in the State. 

Experimental trypanosomiasis: T. equiperdum infection in the dog, E. B. 
Kbxjmbhaae (Jour. Infect Diseases, 22 {1918), No. i, pp. S4-42, figs. 5).—^^ Dogs 
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may be readily infected witb T. equiperditm and a severe anemia be produced. 
The incubation period varies from 3 to 8 days, and fatal termination results 
in from 3 to 7 weeks. By successive transmission tbrongli clogs the virulence 
of the infection may be increased so that both incubation period and duration 
of the disease may he shortened and the maximum anemia more ciiiickly reached. 
With the appearance of trypanosomes in the circulating blood, the animals 
show general weakness, loss of weight, lethargy, and a lessened tendency to 
the healing of wounds. Siihciitaneous edema is a common manifestation and may 
appear as a general anasarca or be limited to the genitalia or the extremities. 
The edema fluid contains living trypanosomes. Another interesting and almost 
constant lesion is keratitis. Choluria is constantly present without evidence of 
jaundice in the skin or mucous membrane. The anemia which develops is 
progressive and of the hemolytic type. The hemoglobin may fall to 40, and 
the red cells to less than 3,000,000 per cubic centimeter.’^ 

Complement fixation in experimental trypanosomiasis, A. 0. Woods and 
H. H. Moimis (Jour. Infect. Diseases, 22 (1918), No. 1, pp. 43-48). — “Dogs 
infected with Trypanosoyrta. equiperduni develop complement fixation with a 
specific antigen within eight days after inoculation. An easily prepared and 
a very satisfactory antigen is the salt solution extract of the spleen of a rat 
heavily infected with trypanosomes or dead from the infection. The comple- 
ment fixation usually follows the appearance of trypanosomes in the blood, al- 
though it may occasionally precede the appearance of trypanosomes. The com- 
plement fixation, however, always antedates the appearance of symptoms. Dogs 
infected with trypanosomes frequently give a positive Wassermann reaction. 

“ Within three weeks after the appearance of trypanosomes in the blood, the 
serum of the infected dog becomes strongly anticomplementary. This anti- 
complementary phenomenon appears to be due to the liberation of anti comple- 
mentary substances into the blood by the invading trypanosomes. The blood is 
rendered sterile, and all clinical symptoms clear up following the intravenous 
injection or arsenobenzol. In the only complete experiment at hand the anti- 
complementary action and complement fixation properties with the trypanosome 
and Wassermann antigens likewise disappeared.” 

Concerning the trypanosome of swine in the valley of the Inkissi, J. 
Gbeggio {But. Agr. Coyigo Beige, 8 (1917), No. 1-2, pp. 148-160). — In the valley 
of the Inkissi 36 of 94 domesticated swine examined were found to carry Try- 
panosoma crmgolense, a human trypanosome, but for them it does not appear 
to be pathogenic. 

Studies of the tissue reactions to various products of the tubercle bacillus, 
P. P. Mokse and Ethel Stott (Jour. Lai), and Clin. Med., 2 (1916), No. S, pp. 
159-167, pi. 1, figs. 7). — This article reviews the literature on the mechanism of 
the formation of the tubercle, the predominant theory of previous investigators 
being that the histological lesion caused by the tubercle bacillus is due to a 
poison liberated from the body of the bacillus by action of the tissue cells. 
The present investigations, vrhich are described in detail, suggest that the lesion 
is due rather to the waxy substances of the bacillus acting as a peculiar type 
of foreign body. 

A study of the relative efficiency of the various differential staining 
methods used in identifying the tubercle bacillus, N. P. Sherwood (Nam. 
Univ. Sci.. But, 10 (1917), No. S, pp. 25-35). — The author’s investigations have 
led to conclusions of which the following form a part : 

“ There is great variation in the acid-proof ness of different strains of BacMm 
smegmatis. Even, in positive sputums there is some tinctorial difference of the 
tubercle bacillus toward Ponte’s stain, whereas with the other methods vejry 
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little if any tinctorial variations were observed. Tbe metbods of Gabbot, ZieM- 
Neelsen, Pappenlieim, and of Bunge and Trantenroth are not at all reliable as a 
means of differentiating the tubercle bacillus from the rest of the acid-fast 
group. Ponte's inetliocl seems to be much superior to the other methods, but 
not entirely reliable in urine, and even in sputum examinations. The per- 
centage of error can only be determined by much more extensive work. The 
error of all of these methods seems to he that of giving too many positive 
results.” 

A note on Betroff^s cultural method for the isolation of tubercle bacilli 
from sputum and its application to the examination of milk, F. Constance 
Stewaet (Jour, Eaept Med., 26 {1917), No, 6, pp, 753-761).— The author has ap- 
plied the Petrolf method ^ for the isolation of tubercle bacilli from sputum to the 
examination of milk. The milk to be tested was digested with an equal volume 
of 3 per cent sodium hydroxld solution for from 20 to 30 minutes at 37° G- 
After neutralizing and centrifuging, inoculations from both fat and sediment 
layers were made on the gentlan-violet-egg-meat-juice medium of Petrolf. 

The organism was recovered from 69.2 per cent of the samples of milk arti- 
ficially infected. Of 59 samples obtained from widely different sources 5 
gave positive cultures, while 29 samples from the Connecticut Bacteriological 
Laboratory gave negative tests. All of the organisms isolated were of the 
bovine type. The author believes that with slight modifications, such as the 
addition of certain amino acids, small amounts of sugar, and phosphates to the 
Petroff medium, the method should prove constant and reliable for the isolation 
of tubercle bacilli from milk. 

Tuberculosis in equines, E. M. Pickens {Cornell Tet, 8 {1918), No. 1, pp. 
B-25, pis. S ), — The author has compiled from case reports and textbooks data 
on equine tuberculosis, including history, occurrence, source and channels' of 
infection, symptoms, post-mortem findings, course, and diagnosis^ - Three typical- 
cases are described in detail. 

Infectious abortion in cows, F. M. Hayes {Cali^Giinda Sta. Virc. 18$ (1917), 
pp. I). — A popular summary of information. 

Bovina hematuria, S. Hadwen {Jotir. Amer. Vet. Med. Assoc., 51 (1917), 
Wo. 6, pp. 822-8S0 ) , — This paper deals with the symptoms and pathology of the 
disease and refers to experimental work. 

** Injections of dilute oxalic acid solutions provoke great irritation and subse- 
quently the urine is stained with blood. Calcium oxalate crystals are formed 
in the bladder as soon as the acid comes in contact with the urine and mucus. 
After a time the urine becomes contaminated with bacteria which no doubt 
play a part in aggravating and maintaining the lesions. It is probable that the 
acid has a direct effect on the wmils of the bladder as well as the crystals. Two 
out of the three cases developed a disease indistinguishable from natural cases 
of hematuria.” 

The experiments are considered by the author to support the oxalic acid 
theory of the causation of the disease, which he advanced in the report of the 
veterinary director general of Canada for 1914 (E. S. R., 36, p. 179). 

Bedwater or bloody urine in cattle, J. W. Kalkus {Washington ma., West 
II as?!. Sta., J/o. Bui., 5 (1917), No. 9, pp. 127-129, fig. 1). — This is a brief popu- 
lar account of this disease and its treatment, a more detailed account of which 
by the author has been previously noted (R S. R., 30, p. 383). As regards the 
cause of this disease, the author considers the oxalic acid theory of Hadwen, 
above noted, to be the most plausible. 


^ Jour. Expt. Med., 21 (1915), No. 1, pp. 38-42. 
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Studies of an obscure cattle disease in western Mevada, W. B. Mack and 
E. Eecoebs (Jour, Amer, Vet, Med, Assoc., 62 (1917), Wo. 2, pp, I 4 S-ISS ). — Tbe 
authors^ conclusions are as follows: 

** Whatever the nature of this infection,, it appears to he taken up from the 
Intestine and carried to the liver by the portal vein, where it establishes itself, 
produces severe local damage, and later overwhelms the animal, either by exten- 
sion into the Mood stream or by the liberation of a soluble toxin. 

“ The original hypothesis that this is an atypical form of hemorrhagic sep- 
ticemia has not been proved. The bacteriological and serological findings are 
rather against this theory. The clinical observations, anatomical changes, and 
the results of immunization and serum therapy seem to favor it.” 

The results of an experiment to note the effects of freezing on antihog 
cholera serum, H. C. H. Kebnkamf (Cornell Vet., 8 (1918), No. 1, pp. 7-^), — 
Experiments are cited which would seem to prove that freezing under condi- 
tions that would be likely to occur in transit does not destroy the immunizing 
properties of antihog cholera serum or render it unfit for use. 

Ticks affecting big game, F. Beabshaw (Ann. Rpf. Dept. Apr. Saskatche- 
wan, 11 (1916), pp. 232-2S5, figs. 2 ). — ^This reports upon the infestation of moose 
by the winter tick (Dermacentor alMpictus), which resulted in the death of 
large numbers. 

EUEAL mQimmim. 

Irrigation by borders, or sloping checks, R. W. Allen (U. S. Dept. Apr., 
Bur. Plant Indus., Work Umatilla Expt. Farm, 1915-16, pp, 20-22). — series 
of preliminary investigations to determine the manner in which irrigation water 
moves in coarse sandy soil showed that it went down very quickly in all 
instances and spread out to a very limited extent. In furrow irrigation it 
was found that when water was applied by means of furrows 2 ft. apart it 
moved laterally through the soil so little that a portion of the soil to a depth 
of 6 ft. between the furrows remained dry, although the water was run for 
several hours in the furrows. Water was run through shallow furrows 2 ft. 
apart for six days in raw land without moistening the surface soir between 
them. It was then found that by flooding the land it could be uniformly 
moistened to depths which were determined by the quantity of water applied. 
Level checks could not be irrigated successfully, because the water disappeared 
so rapidly near the box that much waste occurred unless very small checks were 
used, or else the head of water must be very large and so cover the ground 
quickly. . . . 

*‘Ai 2 experiment was begun in 1916 to determine the influence of the length 
of the border on the amount of water required for successful irrigation \vith a 
given head. Three borders were made, 22 ft. wide, 100, 175, and 250 ft long, 
and lettered a, h, c, respectively. The slope in each border is uniform and rela- 
tively similar in all of them, the total fall being 1.2 ft. in a, 1.8 ft, in h, and 
1.9 ft. in G. Twenty-one Irrigations were applied during the season, using a 
head of water that varied from 1 to 1.5 second-feet. . . . With this head of 
water and width of borders the 175-ft. border is irrigated as economically as 
the 100“ft. one. The 250-ft. border is not so economically irrigated, but no 
more water was applied to it than the soil was capable of holding. However, 
some waste probably resulted from deep i)ercolation near the upper end. 
With a larger head of water it might be irrigated satisfactorily, but 250 ft. 
appears to be the maximum distance the water should be run under the best 
conditions found on these sandy soils. With a larger head of water, which 
should be used in general practice, the borders could be made much wider and 
the number correspondingly reduced,” 
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Surface water supply of tlie Soutli Atlantic and Eastern Gulf of Mexico 
Basinsj 1915 (U. 8. Gmt Survey ^Water-Bupplp Paper 402 {IBM), pp, Sl^XXX, 
pU, 2). — ^This report presents the results of measurements of flow made on 
streams in the South Atlantic and Eastern Gulf of Mexico Basins during 1915s 
together with the usual list of stream-gauging stations and publications. 

Manual for water supply in villages, R. P. SrABso (Poso^ie dM SeVskago 
‘Vi)4omahzhenii^, Mo^emo: Gtav, XJprm. i Zemled,, Otd. Zeml. 

UlucK, 1915, 2. ed,, pp. 205, pis, 8, figs, 50),— This book deals with ponds, dug 
wells, and springs as sources of water supply for villages and with machinery 
and apparatus for making such water available. 

Bacteria in deep wells, P. W. Tanneb and E. Babton {Univ, lit Bui., H 
{1916), Wo. 5 , pp. 214 - 224 , fig. 1; ahs, in AOs. Boot., 1 {1911), Wo. 2, pp. 156, 
157; €hem. Abs., 11 {1917), Wo. 11, p. 1706). — ^This is an abstract of a thesis in 
which studies of the number and character of the bacteria of waters from deep 
wells at different points in Illinois which had been in use for some time are 
reported. The "wells varied in depth from 113 to 895 ft., with one 2,000 ft. deep. 

While no definite conclusions were drawn, it was found that “ these waters, 
which apparently are protected against contamination, contained bacteria com- 
monly found in water. , - . The bacteria isolated occur in shallow well water 
and may not have come from a deep seated water, which is perhaps sterile.” 

With reference to Bacillus coU In ground waters, an investigation was made 
OB a series of 19 tubular w^ells from 80 to 125 ft. deep in alluvial sand and gravel 
near a river. The results of analysis showed a decided difference in composi- 
tion between the water of the river and that from the wells. Gas-forming bac- 
teria were present in lO-cc, samples of the water in more than 90 per cent of the 
analyses made. The l-cc, samples were positive in 43 per cent of the determi- 
nations, but in the 0.1-cc. samples there were only nine positive tests in 62. Gas 
formers isolated from six samples had characteristics like those of B. colt. 
Liquefying bacteria were present in a few samples and fluorescent colonies were 
identified In many. Some were identified as B. fimresems Uquefaeiem and 
B. fiuorescens nonliquefaciem. 

In an experimental study to determine whether surface seepage enters wells, 
1 ton of fine salt was evenly divided among 11 privy vaults located near water 
supplies. No direct connection with pollution from surface sources "was found. 

Twenty-seven references to literature bearing on the subject are appended. 

The factors which mfiuence the longevity of Bacillus coli and B. typhosus 
in waters, M. E. Hmns {Urdv. 111. Bui., I 4 {1916), Wo. 5, pp. 225-2S3). — ^This is 
an abstract of a thesis, in which experiments are reported and the conclusion 
reached that **in pure, natural water and in redistilled water B. coli and 
B. tppMsm die from starvation at a regular rate. The rate of death Increases 
with the temperature and is similar to the rate of a chemical reaction, thus 
following the monomolecular law. The presence mineral matter had no 
apparent effect on the organisms. The presence of oxygen under starvation 
conditions seems to be harmful to B. coli and beneficial to B. typhosml^ 

Twelve references to literature bearing on the subject are appended. 

The viability of colon-aexogenes bacteria in water, L. A, Rogebs (A&s. 
Bmt., 1 {1917}, Wo. 1, pp. 56, 57 ). — Recent work, including some unpublished 
results of the author, show that fecal bacteria include, in addition to the true 
Bamihis mli which is characterized by a carbon dioxid ratio of approximately 
1:1, a variety of Bacterium mrogenes which is distinguished from the type 
found commonly on grains by its uniform fermentation of adonite. 

In water artificially infected with feces and held at 20° C. there was a 
gradual change in the ratio of these two types until at the end of nine months 
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tlie relative numbers were reversed and there were 39 B, aerogenes to 1 
B, coll In sewage held in running water there was a rapid decrease of colon 
bacteria which was more evident in the B. coU than in the B. aerogenes. At the 
beginning there were about three times as many B, coU as B. aerogenes but 
after seven days there were slightly more aerogenes than coll 

A comparison of a collection of cultures from w'ater with the characteristics 
of similar collections from human feces and from grains showed a much greater 
similarity betw^een the water and fecal cultures than between the water and 
grain cultures. This was especially true if those cultures evidently not of fecal 
origin were eliminated from the winter cultures and those of evident fecal 
origin from the grain cultures. 

Samples were taken at intervals from streams known to be badly con- 
taminated and the number of each colon type determined. In each case the 
aerogenes type wms greatly in excess above the source of pollution^ but below 
the sewer there were more B. coli than B. aerogenes. In one stream there 
were no additional sources of contamination and the ratio of B. aerogenes 
to B. coli found above the sewer was regained in about 10 miles. In the second 
case there were other sources of contamination and the ratio of the two types 
remained at nearly 1:1 for the eight miles obser^^ed. In this stream it was 
found that while nearly all of the aerogenes cultures isolated above the sewer 
were not adonite fermenters, belo\v the sewer the adonite fermenters predomi- 
nated. 

Observations on the types of organisms isolated from water after treat- 
ment with calcium hypochlorite, M. A. Smeeton (Jour. Bact.^ 2 (1917) f No. 4, 
pp. 855-^69). — ^Experiments conducted at New York University with Groton 
River water which had been treated with calcium hypochlorite in the propor- 
tion of 1 part of chlorin to 2,000,000 parts of water showed that ‘‘the 
organisms found were apparently of the common saprophytic type usually 
found in air and water. No intestinal forms appeared to survive the treatment 
in the amount examined. It would appear, therefore, that available chlorin 
in the proportion of 1 part to 2,000,000 is sufficient to purify surface water 
obtained under conditions similar to that of the Croton supply.” 

The English incubation test for the putrescibility of sewage and sewage 
effluents, F. W. Mohlman (Univ. III. Bui., 14 (1916), No. 5, pp. 318-824 ) • — 
This is an abstract of a thesis in which experimental work consisting of 
incubation tests at 20° C. with various dilutions of sewage and distilled water 
are reported, the purpose being to determine the value of the procedure rep- 

resented and modified by the so-called Phelps formula log KCt In this 

O = the final amount of oxygen present in the water in unit volume, 0 = the 
concentration of the sewage in percentage by volume, ^ = the time in hours 
allowed for the reaction proceed, O' == initial amount of oxygen present, and 
K == a constant determined by the character of the organic matter and in turn 
defining the oxidizability of that organic matter. 

“ Most of the results indicate that the oxygen consumption is nearly complete 
in ten days. The variability in the amount of oxygen absorbed per liter of 
sewage in different dilutions is excessive. The amount of oxygen absorbed depends 
entirely upon the amount added and is always higher in higher dilutions. The 
values of K seem to be more concordant, although they are generally higher 
in higher dilutions. The excessive consumption of oxygen in higher dilutions 
may he caused by the actual loss of oxygen gas, or may be caused by the 
more vigorous oxidation. Whatever may be the cause, the fact remains that 
the method did not give consistent results in varying dilutions. If the same 
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dilution coiiM always be used, tbe results would be of some comparative value. 
The biological oxygen consumption of any sewage as determined by this n^tbod, 
however, could not be balanced against the oxygen in a stream, since almost 
any value could be obtained for the sewage, depending upon the dilution 
used. ... 

a practical test, the English method of determining biological oxygen 
consumption is subject to very grave errors and is only applicable under limited 
conditions. These conditions are that the same dilution must always be used if 
vaults are to be at all comparable and that incubation must extend over at 
least three days at 20®. Oxygen demand for longer periods may then be cal- 
culated by Phelps’s formula.” 

Bacteriological study of sewage puridcatiou by aeration, R, Russmi and 
E, Babtow (Univ. lU. Bnl.y 14 {1916) y No. 5, pp. S4S-S58 ). — Investigations on 
the bacteriology of sewage purification by aeration brought out the following 
features : 

“There is a large and consistent reduction of the total number of bacteria 
in the sewage. The actual stabilizaticm process is due to a typical aerobic 
bacterial flora which gains almost complete ascendency. The other inhabitants 
are largely incidental. The actual nitrification is accomplished by two typical 
known nitrifiers, nitrosomonas and nitrobacter.” 

Purification of sewage by aeration in the presence of activated sludge, 
B. Babtow and F. W. Mohuman {Univ. JU. But, 14 {1916), No. 5, pp. 825-SS5, 
ftg$. 5 ).^ — Some further experiments on this process are described (E. S. R., 34, 
p. 591). 

Handbook of clearing and grubbing: Methods and cost, H. P. Gillette 
(F ew York: Vlark Booh Co., Inc., 1917, pp. 57). — ^In this hand- 

book are compiled a large amount of data on methods and costs of clearing 
land, much of which consists of the results of the author’s broad experience 
along these lines. The first two chapters deal with factors affecting cost esti- 
mating aiad appraising and with specifications relating to methods of land 
clearing for roads, reservoirs, and railways and for general purposes. Other 
chapters deal in detail with land clearing practice in genaral; grubbing by 
hand ; burning and charpittlng ; blasting ; hand, horse, and power stump pullers ; 
and heavy plows. A list of manufacturers of supplies and equipment for use 
In clearing and grubbing Is included. 

Tests of a large-sized reinforced-concrete slab subjected to eccentric con- 
centrated loads. A, T. Goldbeck: and H. S. Faibbank (U. iSf. Bcpt. Apr., Jour. 
Agr. Mecearch, 11 {1911), No. 10, pp. 505-520, figs. 11). — In continiiation of 
work previously noted (E. S. R., 33, p. 487 ; 35, p. 290 ; 36, p. 788; 38, p. 289) 
tests on the effect of eccentricity of loading of a reinforced concrete slab 32 
by 16 ft., 14 in. thick with 13 in. effective thickness, are r^KHfed. The con- 
crete was a 1:2:4 mixture, and the slab which wts built in place was sup- 
ported by concrete abutments. 

It was found that “ to provide against the frequently realized condition of a 
heavy concentrated load applied near the parapet . . . the resisting moment 
required in the portion of a bridge slab near the outer edges is greater than 
that which is necessary in the central portion. Further than this, if the rela- 
tion indicated above be verified and shown to include other s]^n lengths, it 
would seem that in designing a slab the necessary allowance for the con- 
centrated load near the outer edge can be made very simple in the following 
maimer: (1) Use the formulas for narrow rectangular beams, subsituting for 
the breadth (5) the value obtained from the table for central concentrated 
loads CE. S. B., 35, p. 291] ; (2) determine the loss in effective width due to 



19183 


EI7EAL ENGmEEEIHG, 


491 


the assumed eccentricity of the load; and (3) supply the deficiency by design- 
ing the curb of the parapet to provide a resisting moment equal to that of a 
slab of width equal to the loss in effective width due to eccentricity, making 
allowance for the greater stiffness of the section under the parapet. Thus, sup- 
pose a slab of 16-ft. span and 20-ft. width is to be designed to carry a con- 
centrated load of 20,000 lbs. applied at a point 4 ft. from one edge, then 
Total width 20 

=_= 1.25 

Span 16 

from the table for central concentrated loading, the effective width=0.69X16 
ft. =11.04 ft. Consider the load of 20,000 lbs. to be carried by a width of 11.04 
ft., use the ordinary formulas for rectangular-beam design and determine the 
effective depth of the slab and the area of steel required. Now, by the relation 
indicated above, determine the effective width with the load in the critical 
position 4 ft, from one edge, then 
11.04 

(jFje)= h4=5.52+4=9.52 ft. 

2 

the difference between the values of he and he is 11.04—9.52=1.52 ft. Therefore 
the curb of the parapet should be so designed that it will have a resisting moment 
equal to that of a width of 1.52 ft. of the slab, making allowance for the 
greater stiffness of the parapet section. In constructing slabs designed in this 
manner . . . the curb of the parapet must be added before the concrete of 
the slab has taken initial set.” 

How the surface of a road affects tractive effort {Engin, News-Reo., 79 
(1917) f No, 8, pp. 387-369, figs, 5 ), — ^Traction tests under California conditions 
are reported with a standard farm wagon equipped with steel axles of equal 
length and 38- and 46-in. wheels, all wheels having 4-in. tires. The gross load 
was S tons, and the speed was kept close to 2.4 miles per hour. Typical results 
are summarized in the following table : 


Tractive resistance for various road surfaces. 


Tractive resistance. 


Kind of road. 


Condition of road. 


Total. 


Per ton. 


Lbs. 


Concrete (iinsnxfaced) 

Concrete (unsorfaeed) (load apparently accelerated 
when test was started). 

Concrete (l-inch surface, asplialtic oil and s(^eenin^). 

Do 

Macadam (water-bound) 

Topeka on concrete 

Gravel 

Oil macadam (drawn with motor truck at 2^ miles per 
hour). 

Oil macadam (drawn with motor truck at 5 miles per 
hour). 

Gravel i 

Topeka on plank 

Earth road ' 

Topeka on plank 

Earth road 

Earth... 

Gravel 


Smooth, excellent 

do 

do 

do 

do 

do 

Coniuaet, good condition.,.. 
Good, new 

do 

Packed, in good condition... 
Good condition, soft, wagon 
left marks. 

Firm, 1| in. fine loose dust.. . 
Good condition, but soft .... 

Dust I to 2 in 

Mud, stiff, firm underneath. 
Loose, not packed 


83.0 

90.0 


147.0 

155.0 

193.0 

205.5 

225.0 

234.5 

244.0 

247.0 

285.0 

276.0 

275.0 

298.0 

654.0 

789.0 


Us. 

27.6 

30.0 

49.2 

61.6 

04.3 
68.5 

75.0 


81.3 

82.3 

88.3 


92.0 

92.6 

99.3 

218.0 

263.0 


'‘The resistance encountered on oiled surfaces was considerably more than on 
concrete. . . . The base supporting oiled surfaces affected the amount of trac- 
tive effort required. For example, tests ... in which a concrete base was in- 
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volvecl showed less resistance than tests ... in which the surface was on 
plank.” 

The tests were made under the supervision of the agricultural engineering 
division of the University of California in cooperation with the California 
Automobile Association. 

Charts for the use of road-oil inspectors, E. E. Glass (Wes#. Engin,, S 
{1917)^ No. 9, pp. S50t 351, figs* d), — ^These five charts give data on volume of 
cylinders, contents of partly filled horizontal tanks, spread of | and i gal. per 
square yard, and thermal corrections for road oil. 

A kerosene carbureter, T. C. Menges (Gas Engine, 19 (1917), No. 7, pp. 
313-318, fig. 1). — ^This article describes a kerosene carbureter for a throttle- 
governed engine and gives a mathematical discussion of the design for a particu- 
lar size of engine. Experiments are also described to determine the proper loca- 
tion of the kerosene nozzle in the inlet pipe. 

It is concluded that in order to operate successfully on kerosene it is neces- 
sary to heat up the mixture and keep it hot until it is exploded. Water must 
be admitted to the mixture in proportion to the work being done, and the en- 
gine must be throttle governed. The inlet orifice should be as small as possible 
in order to break up the liquid kerosene, and means must be provided for 
starting the engine on gasoline and gradually switching from gasoline to 
kerosene. 

A laboratory manual in farm machinery, F. A. Wikt {New York: John 
Wilep d &om, Inc., 1917, pp. XX 11 -{*162, figs. 42). — This manual is intended as 
a laboratory guide which will not be affected to an appreciable extent by ordi- 
nary changes in farm machinery construction. It is considered suitable for 
university students, and is arranged with the idea in mind that the questions 
asked will lead students to draw" their own conclusions as to which machines 
are best adapted to the various agricultural conditions. 

Part 1, Farm Field Machinery, contains chapters on machinery used in 
preparing the soil, seeding, cultivating, grain and corn harvesting, hay harvest- 
ing, pumping, and miscellaneous work. Part 2, Power Farming Machinery, 
contains chapters on power drawn and belt driven machinery. Part 3, Farm 
Mechanics, contains chapters on rope, belts, babbitting, soldering, and pipe 
cutting. The largest section on a single subject is that devoted to rope, which 
includes discussions of methods of preventing the untwisting of rope ends, loops 
at the roi^e ends and between the ends, knots for tying ropes together, hitches, 
halters, and block and tackle. 

Instructions to students and exercises are also included. 

Markets for agricultural implements and machinery in Chile and Peru, 
F. H. vox Motz (C7‘. S. Dept. Com., Bur. Foreign and Dorn. Com., Bpec. Agents 
No. 14^ {1917), pp. 43). — ^This report deals with the markets for agricul- 
tural implements and machinery in Chile and Peru. It is stated that the 
west coast markets are distinctly less promising than those of the farming 
countries In the eastern part of South America. 

Heat losses through buildings and building materials, R. S. Hawuey 
(W es#. Engin., 8 (1917), No. 9, p. 344} fid* 1). — Graphic data are given on heat 
loss through building materials which may he of value in designing farm 
buildings and their heating systems. 

Fire prevention and fire fighting on the farm, H. R. Tolley and A. P. 
Yebkes (V. B. Dept Agr., Farmers^ Bui. 904 (1918), pp. 16, figs. 2).— The pre- 
ventable nature of most farm fires is pointed out, and means of fire preven- 
tion and fire fighting are described. 
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ETJKAL ECONOMICS. 

Farm management and farm profits on irrigated land in tlie Provo area 
(Utali Lake Valley), L. G. Connob (U, S. Dept. Agr. Bui. 582 (1918), PP^ 40, 
pis. 4 )» — This report is based on a study made in 1914 of 104 farms in the 
Provo area, Utah, in continuation of work previously noted (E. S. E., 31, p. 
689). The author comes to the following conclusions : 

“ The size of the farm business, type of farming followed, and the diversity 
of income, each has an important bearing on profits. As regards size, the labor 
income from 26 small fruit farms and general farms [16.48 acres] averaged 
$350; for 29 large fruit and general farms [77.2 acres], $598; and for 20 live 
stock farms [106.65 acres], $1,394. As regards type of farming, the labor 
income of 16 small fruit farms averaged $302 ; of 18 small general farms, $383 ; 
of 17 large fruit farms, $611 ; and of 24 large general farms, $646. Eighteen 
dairy farmers made an average labor income of $1,427, and three small poul- 
try farms averaged $483. 

“ The greatest need of the small farmers in this district Is more land to work. 
Failing this, outside labor is a necessity if a good living is to be secured. . , . 

“ In general, so far as practicable, the farmer taking more land should do 
so by rent or lease, rather than purchase subject to a mortgage, as he can 
usually secure the use of the land for little more than half what must be 
paid on a mortgage. The money saved can be used for subsequent purchase. 
This, of course, does not apply to the man with cash in hand for immediate 
purchase, 

“ Some operators live in town and travel many miles a day to and from the 
farms. Prom a farm-management viewpoint this is an inefficient system. 

“With land values and labor cost so high, and the marketing situation so 
complicated, farmers in this area should make every ef^oH to keep at the 
maximum that part of the family living which is secured directly from the 
farm. The garden should be one of the regular enterprises and should be given 
adequate care. 

“ A further increase in the number of very small farms in this region would 
seem to be unwise. The operators of such units have not enough land to keep 
them busy at profitable 'work. About 30 acres seem to be the smallest size 
for efficient management without much reliance on live stock. Forty to fifty, 
preferably about 50 acres, seem to be the smallest unit for efficient manage- 
ment where live stock enterprises are given a prominent place by the typical 
farmer. This is especially true of dairying. . . . 

“ In general, owing to market conditions, the proper place for orchard and 
truck products in this region is on general farms where they are used as fillers 
in the business as a whole. Certainly fruit should be produced only on farms 
where the orchard enterprises are supplemented in a substantial way by more 
extensive activities. The general farms which gi*ow truck and fruit as sec- 
ondary enterprises approximate the ideal cropping combination for this region.*’ 

The organization of the farm business for profit, 6. N. Daggeb and J. I, 
Falconer (Agr. Col. E^t. But lOMo State Univ.}, IS (1917-18), No. S, pp. 29, 
figs. 11). — This bulletin discusses the factors to be considered in choosing the 
type of farming to be followed and in organizing farm business for profit The 
text is Illustrated with data obtained from Ohio farms. 

International yearbook of agricultural legislation (Imt. Internat. Agr. 
IRome], Ann. Internat. Mg. Agr., 6 (1916), pp. LXXXI-i-1458).—'By adding 
new laws, this volume continues the information previously noted (E. S. R., 
36, p. 393). 
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iaws of Malme relating to agriculture {Bui, IMaineJ Dept Agr,^ M 
M(k I, pp, iJf).— Tills Irolletiii conttoues iuforaiatioB previously noted (B. S, E.® 
22t p. ®5) by adding information of later date. 

Tk% laws of SoutJi Dakota estabHsliing a system of rural credits (Rural 
Credit Bd, IB, Bah] Owe, 1 (1917), pp, iS).— This pamphlet contains the text 
of the act establlshlisg a system of rural credits, approved February 26, 1917, 
Cheaper money for Saskatchewan farmers {Baslmtcliewan Dept, Agr, Bid.f 
47 {1917}, pp, 7 ).— This pampMet contains a brief statement regarding the 
Saskatchewan farm loan act, and points out the nature of the loans, methods 
of maMng payments, and purchase of the farm loan bonds. 

Mwe stock on credit terms to Saskatchewan farmers, and the cooperative 
marketing of live stock and live stock products, butter, wool, poultry, etc. 
{SmMicMimn Dept, Agr, Bnl. 45 (1917), pp, ^d).-“These pages describe the 
method of distributing live stock under the provisions of the Saskatchewan 
live stock purchasing and sales act, and indicate the various steps in distribu- 
tion and finance, selling, organizing, and establishing creameries, and the estab- 
lishment of cooperative live stock marketing associations, wool associations, and 
cooperative poultry-killing and marketing associations. 

Farmers^ market bulletin (Rorth Carolina Bta,, Farmers^ Market Bui,, 4 
(1917), No$, 17-19, pp, 8 each), — ^These bulletins contain the usual lists of 
growers having produce and live stock for sale, indicating quality, shipping 
date, and variety and breed. 

Suggestions to purchasers of farm lands in Hew York, E. O. Pippin (F. Y, 
Btuie Col, Agr., Cornell EM, Bui, 28 ( 1917 ), pp, 58-78, figs, 22 ), — ^This publica- 
tion describes the general characteristics of farm land in New York State, 
Indicates some reasons for the wide range in prices of land, and points out 
aonie of the facts relating to agricultural development and social conditions. 

Economics of agricultural production in South Africa, R. A. Lehpelbt 
(Bo, African Jour, 1 (1917), Eos, 1 , pp. 85-48; 2, pp. 105-112 ). — In these 

pages are discussed the present system of agricultural production in South 
Africa and the possibility of introducing sugar plantations. 

Condition and movement of agricultural laborers and rural population in 
France in 1913-14, L. Duoifi be Beenonville (Btatis, Q&n, Frames 6 (1917) ^ 
Mo, 5 , pp, 295-850^ figs. 2 ). — These pages discuss the extent of the movement of 
people from one part of the country to another, the influence of the number of 
births upon the increase and decrease in population, the proportion of those 
on farms who are owners, operators, and laborers, and the extent of the move- 
ment of people from the rural districts and of the decrease in the number of 
families. The question of rural health is also touched upon. 

The world^s food (Ann. Amer, Acad. PoUt. and Boc. Sct.^ 74 (1917), Mo. ISS, 
pp. C^I+591, figs, 20 ). — This number contains a series of papers relating to the 
world’s food, covering such topics as the food situation in various countries, 
its utiliisatioii and conservation, plans for production and marketing for the 
coming year, and price control. 

The com trade during the war, O. Kains- Jackson (Jour. Roy. Agr, Boc, 
England f S, #er., 75 (1915), pp. 49-79). — These pages give statistical data show- 
ing the imports Into the United Kingdom of grain during the years 1913 and 
1914-15, indicating the source, amount, and price. 

The com and meat trades since the war (Jour. Bop. Agr, Boc. England, S, 
ser.y 77 (1919), pp, 92-78). — ^W. Weddel & Co., Ltd., give data which continue 
those noted above by adding statistics for the year 1915-16, and also informa- 
tion regarding the meat trade during the war. 
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Prices and supplies of com, live stock, and other agricultural produce in 
England and Wales (Sd. Agr, and Fisheries ILondon], Agn Statis, 51 {19M)t 
Wo. d, pp. 6^95). — ^This bulletin continues data previously noted (B. S. R., 36, 
p. 393), by adding statistics for 1916. 

Agricnlttiral statistics of CMle (Statis. Ahs, Chile 11916] ^ pp.* 78-93 ). — ^Tbis 
report contains data showing by provinces for 1916 the number of farms, area 
classified as to irrigation or nonirrigation, and the area under the principal 
crops and their yields, with comparative data for similar items for previous 
years. 

Agricultural statistics of Uganda Protectorate (Ann. Bpt. Dept. Agr, 
Uganda, 1917, pp. 4^-45). — ^These pages contain data showing by provinces and 
districts for 1916-17 the number of live stock by classes and the extent of 
crops possessed by the natives and by foreigners. 

AGRICULTURAL EBUCATIDR. 

Departmental organization in agricultural teaching, F. H. Blodgeti* 
(School and Soc., S (1917), No. 154, PP^ 668-672). — ^The author calls attention 
to the lack of correlation between the scientific and practical fields of college 
subjects, especially noticeable in biology and agriculture. He discusses from 
the point of view of organization of the teaching force, rather than the relation 
of the topics taught, the grouping of work into divisions of closely related 
topics, to include both pure or theoretical and applied phases of the several 
subjects. In his opinion, this should effect a closer coordination of work and 
procedure than if the divisions are based only on the final utility of the work. 

The scope and methods of instruction in mral sociology, J. M. Giijuette 
(Pnhs. Amer. Sodol. Soc., 11 (1916), pp. 163-180). — ^The author defines rural 
sociology and discusses the scope of instruction in this subject, including as the 
more important centers of interest, rural responses to physical interests, popula- 
tion, production in the economic sense, communication, health, neighborhood 
institutions and organizations, pathological social conditions of country life, the 
psychology of the rural social mind, semirural and town-country communities 
and their problems, the relation of country to city, and investigations and sur- 
veys. He also sketches the more important methods of Instruction found 
profitable in this field, viz, text and lecture work, the study of rural surveys, 
and investigations. 

The value of a technical education to a forest supervisor (Yale Forest 
School News, 5 (1917), No. 4, PP> 52-56). — This is a series of articles edited 
from letters received in general correspondence with forest supervisors with 
reference to their opinion as to the value of their forest school training for the 
work they are now doing. 

There seems to be a general opinion that, inasmuch as at the present time 
the forest supervisor’s duties lie more along the lines of a business manager 
than a technical forester, so far as dirbct utilization goes only a little of the 
forest school training has applied specifically, a little mensuration, a little 
applied silviculture, a good deal of surveying and engineering — about what 
could be acquired in a six months’ selected course. It is pointed out, however, 
that the great value in the forest school training is the establishment of a 
background, the fixing of ideals to work toward. While there are many very 
valuable men in the service who have never had a forest school training, the 
demands of the future will be such as to make such training an extremely 
valuable asset. The forest supervisor should have clearly in mind the broad 
and basic principles upon which to build a regime and a forest wisely and con- 
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servatively used. A teclmical forestry training also gives the supervisor a 
broader outlook, enabling him better to realize the possibilities of liis forest 
and resulting in less danger of having the forest looked upon as something 
reserved rather than something to be properly used. There is also the 
pleasure derived from the knowledge of plant and animal life and of silvicul- 
tural subjects. 

Elementary science, J. O. Goxjlteb {New York: Charles ScriJmer's Som, 
1917, pp. VnF+289, figs, f 07), —This text includes the following diapters 
relating to agriculture: Water and agriculture, origin of soil, kinds of soil, 
fertility and soil life— bacteria, food— the nutritive cycle, plant life, the story 
of seeds, plant groups, relations between plants and their surroundings, and 
insects. 

The author has adopted the colloquial method of presentation, accompanied 
by more or less repetition, since it proved to be the most effective as tested 
by many trials with classes. 

Productive agriculture, J. H. Gehrs {Neiv York: The Macmillan Co., 1917, 
pp. XIY-j-Jf36, figs. 245). — The author's object in writing this book is to stand- 
ardize seventh and eighth grade agriculture in the rural schools. It is in- 
tended to meet the demands of the courses of study of the north central States 
and treats of the origin, history, importance, distribution, varieties, breeds, 
conditions, cost, and methods of production; how to inci^ase production; har- 
vesting, and uses of farm crops and animals, including poultry ; soils and their 
improvement, horticulture, including plant propagation, vegetable gardening, 
fruit growing, and the farmer’s wood lot; and farm management, including 
the choosing and planning of a farm, farm bookkeeping, farm labor, and the 
relation of animal husbandry to permanent agriculture. The chapters, each of 
which is followed by laboratory exercises, are arranged to conform as closely 
as possible to the farmer’s seasonal occupations. A list of apparatus and 
equipment, with approximate cost, and a brief bibliography are included. 

Courses in secondary agriculture for southern schools (third and fourth 
years), H. F. B^^vreows {U. <Sf. Dept. Agr. Bui. 592 {1917), pp. 40). — Continuing 
previous work (E. S. R., 37, p. 305), this bulletin outlines (1) one unit of in- 
struction in horticulture, including plant propagation, fruit growing, home flori- 
culture, home-ground improvement, and vegetable gardening, for the third year ; 
and (2) one-half unit of instruction in rural engineering, including farm ma- 
chinery, farm structures, farm sanitation, agricultural surveying, farm drain- 
age, irrigation, terracing, roads, and rope wmrk, and one-half unit in niral eco- 
nomics and farm iihanagement, for the fourth year. The distribution of time 
and credits, elective courses, practiciims, projects, illustrative material, texts, 
and references, and equipment are suggested. 

The farmer and Ms friends, Eva M. Tappan (New York: Maughton Mifflm 
Co„ W16, pp. Vl+lOO. figs. 15). — ^This book, intended as a reader for the gram- 
mar grades, compares the old agriculture and the new, and contains informa- 
tion eoneeriiirig the help given by the Fetleral and State Governments In teach- 
ing the farmer, the production of sugar, the growing, harvesting, storing, and 
uses of potatoes, apples, wheat, rice, oranges, raisins, flax, and cotton, bees and 
their work, raising chiekens, the care and shearing of sheep, the care of cows, 
the handling of milk and the production of butter and cheese, and a logging 
camp. 

Judging sheep as a subject of instruction in secondary schools, H. P. Bar- 
rows (17. & Dept. Agr. Bui. 5$B (1917), pp. SO, figs. £3).— This bulletin, in- 
, tended for teachers, includes (1) an outline of classroom instruction in judging 
sheep, comprising the use of iilustrntive material, a study of types and breeds, 
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market classes and grades, the relation of type to efficiency, and the score card ; 
(2) a description of mutton sheep; and (3) suggestions on practice judging. 

A simple course in home economics for rural schools, Maky E3. Geabing, 
Jessie P. Rich, and M. Minebva Laweence {Bui. UniD. Tex.^ No. 49 {1916), 
pp. Tni~\-9-~16Z, 5 ). — ^These lessons have been specially prepared to meet 

the needs of the small schools in which a special teacher and expensive equip- 
ment are not as yet possible. The course is intended to give pupils an intelli- 
gent understanding of the composition of foods, their value and uses in the body, 
and the proper combinations and amounts necessary for a well-balanced diet, 
and to enable them to prepare and serve wholesome and attractive dishes at 
the minimum expenditure of time, labor, and money. Each lesson consists of 
subject matter, references to literature, a plan for teaching and correlating 
with other school subjects, and recipes. A plan for the practical application 
of the work to solve the question of the noon lunch is suggested. Two lists of 
cooking equipment for the 1-room rural school, costing, respectively, $6.50 and 
$18.50, are included. 


MISCELLANEOUS. 

Biennial Report of Connecticut Storrs Station, 1914—15 {Connecticut Storrs 
Sta. Rpt. 1914-15, pp. IX’^S02-^25S-274, figs. 116). — This contains the organiza- 
tion list, a financial statement for the fiscal years ended June 30, 1914, and June 
30, 1915, a report of the director, and reprints of Bulletins 80-89, previously 
noted. Meteorological data for 1914 and 1915, noted on page 416, are appended. 

Thirtieth Annual Report of Vermont Station, 1917 {Vermont Sta. Bui 208 
{1917), pp. 16). — This contains the organization list, a brief announcement con- 
cerning the station, a financial statement for the fiscal year ended June 30, 1917, 
and a report of the director on the publications and work of the station. 

The work of the Umatilla Reclamation Project Experiment Earm in 1915 
and 1916, R. W, Allen {U. S. Depi. Apr., Bur. Plant Indus., Work Umatilla 
Bxpt. Farm, 1915-16, pp. 39, jflgs. S). — ^This report includes a summary of 
meteorological observations from 1912 to 1916, a review of climatic and agricul- 
tural conditions on the project, and a report of the work on the experimeiital 
farm during 1915 and 1916. The experimental work reported is for the most 
part abstracted elsewhere in this issue. 

Monthly bulletin of the Western Washington Substation {Washington 
Sta., West. Wash. Sta., Mo. Bui., 5 {1917), No. 9, pp. 125-140, fig. i).— This con- 
tains brief articles on the following subjects: The Activities of the Office of 
Farm Markets, by A, Hobson; Redwater or Bloody Urine in Cattle, by J. W. 
Kalkus (see p. 486) ; Fertilizer Saving by Improved Stable Methods, by H. L. 
Blanchard ; Increasing Crop Production by Drainage, by E. B. Stookey ; Mainte- 
nance of Egg Production During Winter, by Mr. and Mrs. G. R. Siioup; The 
Adaptability of the Tractor to the Smaller Farms, by J. P. Fairbanks ; Getting 
Rid of Rats ; and Farmers’ Winter School. 

Index, to General Bulletins 1 to 25, H. B. Glees {Washington Sta., Index 
Gen. Bills. 1-25 {1917), pp. 12). — ^This is a combined subject and author index. 

Index (Hawaiian Sugar Planters" Sta., Div. Ent. IPamphletJ, pp. 8 ). — An 
index to Volume 3, comprising Bulletins 6-13. 

Two methods of orientation of small objects in paraffin, J. A. Nelson 
{Science, n. ser., 40 {1917), No. 1190, p. 387)^ 



NOTES 


Arfcansas tTniversity.— E. B. Mathew, head of the department of agricultural 
education in the Port Hays (Kans.) Normal School, has been appointed head 
of the department of agricultural education. 

Kansas College and Station.— N. L. Harris, superintendent of the poultry 
farm, has resigned to become poultry specialist in the extension division of the 
University of Arizona and has been succeeded by Harold H. Amos. W. S. Lat- 
shaw, assistant in soil analysis, has been appointed assistant professor of chem- 
istry and will take charge of certain lines of analytical work in the station. 
R. W. Titus, instructor in chemistry, has been transferred to the station as 
assistant chemist and has been succeeded by H. B. Fowler. C. A. A. Utt, in 
charge of analytical work on foods and dairy products, has resigned to engage 
in commercial work in Baltimore, Md. 

Massachusetts College.— -Alfred Q. Lunn, instructor in poultry husbandry, 
resigned March 1 to become head of the newly established poultry department at 
the University of British Columbia, 

Minnesota TFniversity aad Station. — Recent appointments include I. B. Charl- 
ton, professor of agricultural engineering at the Washington College, as pro- 
fessor of farm engineering and chief of the newly established division of farm 
engineering; R. O. Westley as assistant professor of agronomy; and A. M. 
Christensen as instructor in farm crops at Crookston. W, W. Cumberland has 
been appointed chief of the division of research in agricultural economics and 
agricultural economist of the station, effective August 1. 

F. li. Kennard, agronomist, and O, M. Kiser, instructor in farm crops at 
Crookston, have resigned. Leave of absence has been granted to E. 0. Stak- 
man, associate plant pathologist, to direct work for the control of cereal rusts 
In the upper Mississippi Valley; W. D. Yalleau, research assistant in fruit 
breeding; and D. O. Spriestersbach, research assistant in agricultural bio- 
chemistry. 

Missouri University and Station. — ^An apportionment of State funds for the 
calendar year 1918 has been made as follows : Agricultural laboratories, $3,000 ; 
short winter course, $11,000; agricultural engineering, $1,000; animal hus- 
bandry, $7,500 ; dairy husbandry, $2,500 ; entomology, $500 ; farm management, 
$1,000; horticulture, $1,500; poultry husbandry, $750; rent on farm lands, 
$1,000 ; pure bred live stock, $500 ; repairs and improvements on barns, $500 ; 
for the station, $15,0(K) ; soils department, $500 ; soil survey, $6,500 ; sol! experi- 
ment fields, $5,325 ; farm crops experiment fields, $4,675 ; agricultural extension, 
$32,500; and to promote the growing of improved corn, $1,500. 

The second term of the 1017-18 session of the short winter course in agri- 
culture closed March 1. In spite of war conditions the enrollment was not 
seriously curtailed, the total of 182 students for the two terms being about 10 
per cent less, than for the previous year. An unusual amount of interest was 
manifested in the course, and the enrollment for the next session is expected to 
he considerably larger. 

P. H. Ross, county agent leader for the State, has been appointed assistant 
director of the agricultural extension service. George W. Hervey, assistant in 
poultry husbandry, has received leave of absence for the period of the war, his 
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work being taken up by B. L. Dakan. T, J. Talbert, extension entomologist, 
has also been given leave of absence dtu'ing the war to serve as execntive sec- 
retary for the Federal Food Administrator of Missouri. D. A. Spencer, assist- 
ant professor of animal husbandry and assistant animal husbandman at the 
college and station, has been appointed to take up special work in sheep hus- 
bandry in the agricultural extension service. 

Nebraska University and Stetion. — ^Dr. Van Bs, dean of the veterinary 

division of the North Dakota College and acting director of that station at the 
present time, has been appointed in charge of the department of animal pa- 
thology beginning July 1. Laboratories for the department are shortly to be 
erected at a cost of from $60,000 to $100,000, and a special State appropriation 
is also available for research in animal diseases. 

B. E. Brackett, associate professor of agricultural engineering, and I. D. 
Wood, extension assistant professor of agricultural engineering, have been 
granted leave of absence for war service as first and second lieutenant, respec- 
tively, in the aviation section. Howard N. Colman resigned as instructor in 
dairy husbandry, Mardh 1, to become superintendent of the advanced registry 
work at the Washington College, and has been succeeded by M. N. Lawritson. 

Cornell University. — ^Miss Martha Van Rensselaer has received leave of ab- 
sence from the department of home economics to become director of the division 
of home economics of the XJ. S. Food Administration, beginning early in March. 

Cecil 0. Thomas has resigned as instructor in botany to accept a position 
with the plant disinfection work of the Federal Horticultural Board. 

Ohio State University. — S. M. Salisbury has resigned as assistant professor 
of animal husbandry to become agricultural agent for Medina County. 

Oregon College and Station. — ^John Martin, superintendent of the Belle Fourche 
substation of the Bureau of Plant Industry in South Dakota, has been ap- 
pointed superintendent of the Harney substation, vice L, R. Breithaupt, re- 
signed to engage in farming. J. E. Qooter has resigned as instructor in soils 
to become instructor in agriculture in a Portland high school and supervisor 
of school gardens in that city. 

Porto Rico Insular Station. — ^Because of the shortage of funds in the Insular 
treasury, the act recently passed for the reorganization of the station will 
not go into effect before July 1. This act establishes a number of new posi- 
tions in the divisions of plant pathology, chemistry, entomology, and horti- 
culture, as well as providing for 2 agricultural inspectors and 10 subinspectors. 

W. V. Tower resigned as director in December, 1917, and has become ento- 
mologist in the Federal Station at Mayaguez. He has been succeeded by B. 
Coldn. Leave of absence has been given R. T. Cotton, entomologist, and he is 
attending an officers’ training camp at San Juan. R. C. Rose, assistant patholo- 
gist, is on leave of absence as a lieutenant in the Reserve Officers’ Corps. Luis 
Davihi, assistant entomologist, has resigned to enter commercial work. 

Clemsou College. — Dr. Wilson Gee, professor of biology at Emory University, 
has been appointed assistant director of extension work. 

Utah Station. — J. W. Jones of the Office of Cereal Investigations of the U. S. 
Department of Agriculture, who has been superintendent of the Nephi sub- 
station for several years, has been transferred to the rice experimental farm 
at Biggs, Cal. The vacancy will be filled by Aaron F. Bracken, formerly 
assistant agronomist of the station and recently a county agent in the State. 
Irving J. Jensen has been appointed assistant agronomist, vice N. I. Butt re- 
signed to engage in farming. 

Vermont University and Station. — George F. E. Story, head of the department 
of animal and dairy husbandry, has resigned to become director of the Wor- 
c»ter County (Mass.) Farm Bureau. 
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Wyoming University. — J, B. McVean, who has been on pig club work with 
the Bureau of Industry, U. S. Department of Agriculture, has accepted 

a position as extension worlicer in animal husbandry beginning April 1. 

Experiment Station Record. — B. H. Nollau, specialist in agricultural, bio- 
logical, and physiological chemistry, has resigned to engage in commercial 
research on dyes. He has been succeeded by Miss Sybil L. Smith, head of the 
department of chemistry in Milwaukee-Downer College. 

Cuban Experiment Station. — Dr. Mario Calvino, formerly chief of the de- 
partment of horticulture in the Central Experiment Station of Blexico, has been 
appointed director, 

Earm School and Experimental Work in Uruguay. — A decree of October 16, 
1917, of the Uruguayan Government, provides for a school for farm foremen to 
be opened at the National Nursery and Poultry Farm maintained by the Gov- 
ernment at Toledo. A maximum of 20 pupils over 16 years of age, who must 
come from poor families and know how to read and write, will be admitted. 
The 2-year course which will be offered will include tree nursery and orchard 
work, general farming, pastures, vineyards and wine making, poultry raising, 
apiculture, and hog raising. 

Experimental studies are to be initiated at once with soil mixtures for pot- 
ting and transplanting, sizes of pots and packing, the economic and feeding 
value of native forage plants, the extension of plantations of yerba mate 
(Paraguayan tea), and the manufacture of starch and alcohol. The commis- 
sion in charge of the nursery is authorized to apply $2,585 from the receipts 
of the establishment to the installation and maintenance of the school during 
the period from November, 191T, to June, 1918, 

Hew Journals. — The Scottish Journal of Agriculture is being issued quarterly 
by the Board of Agriculture of Scotland. It is patterned closely after The 
Journal of the Board of Agriculture of England, consisting of general articles, 
a review of recent periodical literature, official notices, statistics, etc. The 
initial number contains a description of the important Corn Production Act of 
Great Britain. This act took effect in Ireland, August 21, 1917, and will become 
effective in England, Scotland, and Wales a year later, and continues in force 
until 1922. It supplements the Defense of the Realm Act, and provides for 
minimum prices on wheat and oats through a system of subsidies, fixes mini- 
mum wages for farm laborers, restricts the raising of agricultural rents, and 
confers sweeping powers upon the authorities to enforce proper cultivation of 
lands to insure good husbandry and maximum food production. 

The Voorhees Farmer is being published at Rutgers College by the B. B. 
Toorhees Agricultural Society, as a medium for reaching the progressive farm- 
ers in the State in a practical way. The initial number contains several articles 
by the members of the college and station staff, including one by Director Lip- 
man, entitled The Service Rendered to the Farmers of New Jersey by Their 
Agricultural Experiment Station and College. 

The South African Journal of Industries is being issued by the Department 
of Industries as an official organ for the advancement of the industrial inter- 
ests of the Union of South Africa. The initial number contains articles on 
The Economics of Agricultural Production in South Africa, The Increase of 
Food Production, South African Buchu, etc. 

The Intwnational Institute of Agriculture has established a publication sup- 
plementary to the Monthly Bulletin of Statistics and known as Documentary 
Lmfids. This will embody scattered data relative to yields, trade, stocks, 
prices, freight rates, etc., especially of such crops as rubber, cocoa, tea, and jute. 
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The chemistry of colloids (New York: John Wiley d SonSf Inc,, 1911, pp, 
VII+2S8, figs. 39). — Part 1 of tins Yolnme, by R. Zsigmondy, consists of a trans- 
lation, by E, B. Spear, of tiie German edition (E. S, K., 28, p. 407). In part 2, 
by E. B. Spear, certain industrial applications of colloidal ciiemistry are dis- 
cussed, including smoke, rubber, tanning, milk, colloidal graphite, and clays. 
The book closes with a chapter on Colloids in Sanitation, by J. F. Norton, 
in which purification of wastes and sewage and the mechanism of disinfection 
are discussed. 

Outline of colloid chemistry, I-III, W. D. Bancroft {Jour, Franklin Imt, 
185 (1918), Nos, 1, pp, ^9-57; 2, pp, 199-280; S, pp. 313-$81) ,—FfiTt 1 of this 
paper discussses adsorption of gases, liquids, and solids, including the following 
topics: Catalytic action of solids on gases, adsorption of gases and vapors by 
solids and by liquids, adsorption of liquids by solids and by liquids, and ad- 
sorption of solids by solids and by liquids. Phenomena illustrating each 
phase of adsorption are noted. 

Part 2 discusses adsorption from solution and coalescence under the fol- 
lowing heads: Adsorption from solution by solid, the adsorption isotherm, 
abnormal adsorption, negative adsorption, reversibility of equilibrium, speci- 
ficity of adsorption, adsorption of several solutes, adsorption from solution by 
liquid, adsorption and surface tension, Brownian movements, coalescence of 
liquids, coalescence of solids, and plasticity. 

Part 3 discusses the preparation of colloidal solutions, including types of 
precipitates, theory of peptization, condeDsation methods, and dispersion 
methods. Under condensation methods there are two subdivisions, in which 
the stability is due chiefly to the presence of strongly adsorbed substances or 
chiefly to the low concentration of agglomerating agents. Under dispersion 
methods the subdivisions are disintegration by removing an agglomerating 
agent, . by adding a peptizing agent, by mechanical methods, by electrical 
methods, and by electrochemical methods. 

On the swelling of gelatin in polybasic acids and their salts, M. H. Fischer 
and Marian 0. Hooker (Jour, Amer, Chem, Boc,, 40 (1918), No, 1, pp, 272-292, 
figs, 14 ), — ^Experiments are described showing the amount of water absorbed by 
gelatin discs immersed in different concentrations of the primary, binary, or 
tertiary salts of phosphoric, citric, and carbonic acids. The swelling varied 
not only with the salt but with its concentration. 
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In fiirtiier experiments on the absorption of water from phosphate, citrate^ 
and carbonate mixtures varying from the pure acid through the mono-, di-, 
and tri-sodinm salts to pure sodium hydroxid, the results yielded a V-slmped 
or U-shaped curve showing a progressive increase in water absorption to the 
left or to the right as the acid or alkali content of the mixture was increased. 

These findings are held to be applicable to the problem of water absorption 
by protoplasm and to sustain the ohl contention that even in the presence of 
buffer salts there is an increase in water absorption (increased turgor or 
edema) with every increase in the acid (or alkali) content of the protein col- 
loids found in the involved cell, organ, or organism.” 

On the swelling of fibrin in polybasic acids and their salts, M, H. Fischer 
and M. Benzingee (Jour. Amer. Chem. Soc,, 40 (1918), No. i, pp. 29B-30S, figs. 
6). — ^The experiments noted above were repeated using a different protein, 
fibrin. The results showed a difference in the minimal swelling point for the 
two proteins, a point which should be kept in mind in a study of biological 
material representing a mixtui'e of proteins. 

It is the opinion of the authors that the results of these studies emphasize 
the importance of acids, alkalis, and salts in determining the amount of water 
absorbed by protoxilasm under physiological and pathological conditions. 
** Through the accumulation or production in protoplasm of an abnormally 
great anioiiiit of acid (or of alkali), we are thus enabled to explain the mech- 
anism by which the abnormally high hydrations of living cells are brought 
about, such as are observed in the excessive turgors of plant tissues and in the 
edemas which involve the animal body.” 

On the liquefaction or solution ” of gelatin in polybasic acids and their 
salts, M. H. Fischer and W. D. Cofemax (Jour. Amer. Ohem. Soc., 40 (1918), 
No. 1, pp. SOS-SIB, figs. 8).— -Experimental data are given to prove that the 
swelling of a protein colloid and its liquefaction or solution are totally different 
processes. There is a progressive increase in the tendency of gelatin to go 
Into solution in mixtures of the salts of polybasic acids as the amount of acid 
or alkali in these mixtures is increased from a given low point.” 

The article closes with a discussion of the bearing of the experiments upon 
the changes observable in living cells subjected to direct or indirect acid in- 
toxication and upon the problems of digestion and autolysis. 

On the diastatic decomposition of inulin in chicory root, J. Wolff and B. 
Geslix {€ompt. EenJ. Acad. 8ei. IParisJ, J65 (1917), No, 19, pp, 651-05S),— 
Continuing the observations on miiliii previously noted (B. S. Jh, 36, p. 127), 
the authors have examined the progressive changes in the inulhi of chicory 
root on standing and conclude that the decomposition of the Inulin is a coii- 
tlniious process under the infiuence of diastatic agents until hcxoses are reached. 
They have chosen the name “inulides” for the intermediary products and 
point out the resemblance betw'een the inulides and the different dextrins. 
Three groups of inulides have been identified corresponding to the action of 
three different yeasts. 

The hydrolyzing action of chicory juice on the inulides contained in the 
Juice is due to a diastase seemingly identical with the sucrase of yeast, as the 
same results have been obtained by treating either inulides or a solution of 
sucrose with yeast or with fresh chicory juice. Both of these hydrolyzing 
agents are without acflon on pure inulin. 

The mfluenee of glycerin on the activity of invertase, A Bouequelot 
(Compt Mend. Aeai. 8cL {Parish 165 (1917), No. 17, pp. 567-569; Jour. Pharm, 
et €Mm., 7. sen, 17 (1918), Nos. S, pp. 65-71; 4 pp. 113-117 ). — ^Experimental 
data are given proving that the activity of invertase is weakened by glycerin. 
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Whether this effect Is due to a progressive destruction of the ferment or to a 
particular inhibiting action of the glycerin has not yet been fletermined. 

Toxic and antagonistic effects of salts on wine yeast (Saccharomyces 
ellipsoideus), S. K. Mitea (Univ, Cal Pubs. Agr. ScL, 3 (1917), No, 5, pp. 63- 
102, figs. 14). — In the investigations reported the toxic effects of single salts 
and the antagonistic effects of combinations of salts on the growth of yeast 
were studied. The yeast 8. ellipsoideus was selected on account of its universal 
use ill wine making. The salts tested were the chlorids of potassium, magne- 
sium, calcium, and sodium, .selected because their metallic ions are those most 
abundant in the ash of grape juice. The nutrient solution was prepared from 
hydrolyzed cane sugar, phosphoric acid, and ammonia. To 100 cc. of the solu- 
tion -was added the salt or combination of salts under investigation in various 
strengths of molecular concentration from 0.001 to 2.211. After inoculation 
with 1 cc. of a pure culture of the yeast, the flasks were kept in an incubator 
at 28° C. The activity of the yeast was determined by the multiplication of 
cells noted at intervals of 48 hours for a period of 12 days. 

The toxic effects of the single salts were as follows: (1) Each of the four 
single salts is more or less toxic to the yeast At a certain concentration potas- 
sium chlorid is the least toxic and sodium chlorld the most. (2) The lower 
concentrations of each salt stimulate, the higher concentrations inhibit, the 
growth of yeast. The optimum concentrations for growffh were found at 0.2M 
KCl, O.IM MgClo, O.OIM GaCb, and O.OOllI NaOl. The lowest concentrations at 
which growth was inhibited %vere at 2.2:si KOI, 1.2M llgCb, 0.7M CaCb, and 
0.2M NaCL (3) The results are quite different from those found by other in- 
vestigators with either bacteria, the higher plants, or animals, yeast standing 
midway between plants and animals. (4) Toxicity is also shown by a decrease 
in the size of the yeast cell with higher concentrations of the salts. 

The antagonistic effects of combinations of the diff'Uent salts in pairs w^ere 
found to be in the following order from highest to lowest: MgCh CaOIa, 
KCl V, GaCh, MgOh t?. NaOl, KCl v. KaCl, KCl r. MgCls, and CaCb v. NaCL 
Expressed in terms of valency of ions, it was found that divalent ions may 
antagonize monovalent and divalent ions, and that monovalent ions may an- 
tagonize divalent ions and to a slight extent monovalent ions. In general the 
antagonistic effect on yeast was found to be similar to the recorded w’ork on 
bacteria, plants, and animals. 

The experimental data are given in tabular and graphical form and a bib- 
liography of 38 references to the literature cited if appended. 

A study of the water-soluble accessory growth-promoting substance in 
yeast, I, J, C. Dexjmmond (Biocliem. 11 (1917), Nos. d-4, pp. 255-272, figs. 

15 ). — The literature on the iiroperties of the “ antineiirltic vitamin'* and the 
growth-promoting food accessory “ water-soluble B is reviewed, and investi- 
gations aiming at the isolation and identification of the latter su])stance are 
described. Experimental evidence is given demonstrating that certain of the 
properties possessed by both are very similar, thus supporting the view of Mc- 
Collum and others that the two substances are identical. Attempts at isolating 
the water-soluble accessory in yeast were unsuccessful, but the failure was 
attributed by the author more to the adsorption of substances of this class 
from solution by precipitates than to their reputed instability. 

Contributions to the biochemistry of pathogenic anaerobes. — II, The acid 
production of Bacillus welchii (B. perfringens) and B, sporogenes (Metch- 
niffok), G. Gr. L. Wole and S. V. Telipeb (Biochem. Jour., 11 (1917), No. 
pp. 197-212, figs. 2 ). — This continues work previously noted (E. S. It., 38, 
p. 483). 
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In order to investigate the acid production of fermentations of B. weloMi 
and B. sporogenes, a critical study was made of Dyer’s method of separation of 
volatile fatty acids in a mixture (E. S. E., 37, p. 13). The method, while satis- 
factory in dealing with a mixture of two volatile acids, was unsatisfactory 
with a mixture of unknown acids, and the following modification was used in 
the present investigation: 

A portion of the fermented liquid was distilled exhaustively to determine the 
total amount of volatile acids present and another portion distilled as a simple 
acid mixture according to Dyer’s method. This indicated the highest and low- 
est acids in the mixture. Fractionated portions of a series of separate steam 
distillations were then collected, the total amount of acid in the fractions cal- 
culated from the distilling rate of the mixture, and chemical tests applied to 
the concentrated distillates of the fractions. Finally, an artificial mixture of 
acids was prepared from a study of the data so obtained and its rate of dis- 
tillation compared with that of the fermentation liquid. The authors state 
that the method is tedious in application and affords only approximate results, 
but is useful in giving important information regarding the acids produced by 
various organisms. 

The revSults with B. welchii and B. sporogenes show that large quantities of 
volatile acids are produced, of which butyric acid is a constant component. In 
the action of B, sporogenes on milk, caproic and valeric acids are formed. 
Propionic acid was not detected, but its presence is not excluded. Formic 
acid is not present. Forty per cent of the total acid produced is nonvolatile. 
The nature of these acids has not yet been ascertained. 

Contributions to the biochemistry of pathogenic anaerobes. — The 
effect of acids on the growth of Bacillus welchii (B. perfringens) and B. 
sporogenes (Metchnikoff), C. G. L. Wolf and J. E. G. Habeis {BiocTiem, Jour., 
tl { 1911 ), Am. 3-4, pp> 213 - 240 , figs. 8), — Investigations on the effect of acids 
on the gi'owtli of B. perfringens and B. sporogenes are reported, together with 
the results of an examination of the behavior of the acids used with nutrient 
media. 

The addition of acids to liquids containing large amounts of buffer sub- 
stances produces a complex effect on the true reaction of the media due partly 
to the type of acid and partly to the nature and content of the buffer sub- 
stances in the mixture. With the less highly dissociated acids a point is soon 
reached where successive amounts of the acid affect the reaction but slightly. 

The action of acids on tlie growth of the bacteria studied affects (1) tlie 
latent period of growth (the more highly acid the medium the greater time 
elapses before signs of growth are observed) ; (2) the final reaction at which 
growth ceases (with a given acid and varying initial concentrations, a series 
of reactions is obtained which" can be represented by a curve which is indi- 
vidual for each acid) ; and (3) the total inhibition of growth (the fermenta- 
tion of both organisms is inhibited by a rise of hydrogen ion concentration 
which may merely delay growth or may stop it entirely). The inhibiting 
effect of all acids is the same. 

The authors conclude that the results of these Investigations confirm their 
earlier views (E. E8, p. 483) that the treatment of gas gangrene infections 

by means of add solutions, highly buffered, is worthy of trial. 

Furtlier observadoBs on the infiuence of phenol and of cresylic acid on 
the ^TOUcentmiion of antitoxic sera by the Bamshaf (1913) process, Annie 
Momm iBiOGhem. Jour., ll (im), Mo. 3-4, pp. ^7-^8^).— The author reports 
that the difficulties in the technique of the Bamhaf process for the concentra- 
tion of antitoxic sera and the tendency of the end-products to become cloudy 
may be obviated by the addition of 2 per cent of, sodium chlorid m<l from 
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O.S to 0.S5 per cent of cresylic acid to the plasma previous to the heating of 
tlie plasma-arnmoniinii sulphate mixtures. The mixtures should be neither 
heated beyond 60° C. nor allowed to remain at this temperature for more than 
two or three minutes. Experimental data are given to show that the addition 
of cresylic acid increases the concentration of the sera and the percentage 
removal of the serum proteins. 

See also previous notes (B. S. R., 37, pp. 376, 877). 

A note on the use of indicators for the colorimetric determination of the 
hydrogen ion concentration of sera, Annie Homee (Biockem. Jour,, 11 {1917}, 
No, 3~4, pp, 283-291 ). — Results of investigations on the accuracy of the deter- 
mination of the hydrogen ion concentration of sera by the colorimetric method 
of Clark and Lubs (E. S. R., 37, p. 506) with the use of certain indicators are 
reported. 

The author suggests that “in view of the personal error involved in the 
determination of color reactions with sera it is advisable that each worker using 
the colorimetric method should ascertain the degree of approximation of his 
own values to the true values determined by the electrical method.” 

The preparation of plant nucleic acids, O, CmiUKE and S. B. Schbyveb 
{Biochem. Joiir., 11 (1917), No. S-4, PP- 319-324 ). — Methods are reported for 
the preparation of protein-free nucleic acid from plant tissues without peptic 
digestion by first bofimg the material used wuth alcohol and then extracting 
with warm 10 per cent sodium chlorid solution. The nucleic acid is precipi- 
tated from the extract on the addition of hydrochloric acid. 

Starch-containing material, such as wheat embryos obtained in the modern 
milling processes, should be fermented with diastase before extracting with 
sodium chlorid solution to avoid difficulties in filtering. Analyses are included 
of nucleic acid obtained by this method from yeast and from wheat embryos. 
The results agree closely with the formula CsaHsoOisNisP* suggested by Levene 
for plant nucleic acid (B. S. R., 22, p. 115). 

The proteins of cow’s milk, T. B. Osborne, A. J. Wakeman, et au. (Jour. 
Biol, Chem., $8 (1918), No, 1, pp. 7-17). — study of the proteins remaining in 
milk after the removal of casein is reported. The methods of separation and 
purification of the constituents are given in detail. Analyses of the purified 
lactalbumin and lactoglobulin gave the following composition: 

Composition of purified Jactalhmnin and lactoglohuHn. 


Kind of protein. 

Moisture. 

Asli. 

Ash and moisture free. 

Carbon, j 

Hydro- 

gen. 

Nitro- 

gen. 

Sulphur, j 

: Phos- 
phorus. 

IjactalhumiB 

Lectc^lobtilin. 

Per cent 
6.25 
8.55 ’ 

Per cent 
0.16 1 
2.12 

Per cent. 
52.51 i 
51.88 i 

j 

Pet cent, 
7.10 
6.96 

Per cent 

15.43 ^ 

15.44 ; 

Per cent 
1.92 
.86 

Per cent. 
Trace. 
0.24 


Special investigation of the phosphorus in the lactoglobulin showed its simi- 
larity to that of the vitellin of hens’ eggs and suggested to the authors that 
lactoglobulin is a similar lecithaibumin or mixture of proteins. That only a 
trace of phosphorus was found In lactalbumin would indicate, that the phos- 
pliatids previously obtained from the coagulated protein of milk (E. S, B., 
BS, p. 660) are not associated with the purified lactalbumin but with the 
globulin. 

65096°— 18 2 
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ExperiiiieEts to determine whether or not proteoses are original constituents 
of milk were uiisiiccessfiiL Examination of Siegfried’s “ nucleon ” ^ showed 
that it is probably a mixture of uncoagulable protein and some still unidenti- 
fied organic substances yielding phosphoric acid on hydrolysis. From the alco- 
holic washings of casein a protein was isolated resembling gliadin of wheat in 
its solubility in alcohol. An mvestigation of its physical and chemical proper- 
ties is to be reported later. 

Adenin and guanin in cow^s milk, G. Voegtlin and C. P. Sheewin [Jour. 
Biol, Cliem,, 3S (1918), No. 1, pp. IJfS-l^O). — ^This article reports In detail the 
methods and data in the determination of adenin and giianin in milk, previously 
noted (E. S. R., 3T, p. SOS). The question as to whether the purins of milk 
are derived from the blood purins- or formed from the breaking down of the 
nucleic acid in the mammary , gland is still undecided. 

Standard methods of sampling and analysis and standard samples, W. P. 
Hillebeaxd (Proa 2, Pan A^ner. Sei. Gong., 1915-16, vol. 8, pp. 68-8$). — Pre- 
viously noted from another source (E. S. B., 35, p. 415). 

A simple, efficient, and economic filter; its application to the filtration of 
the yellow precipitate in phosphoric acid estimations, S. L. loBini and E. H. 
Kellogg (Proc. 2. Pan Amen Sci. Gong., 1915-1$, vol. S, pp. 704-708) .-^Pve- 
viously noted from another source (B. S. B., 35, p. 314), 

The application of the paper pulp filter to the quantitative estimation of 
calcium and magnesium, S. L. Jodidi and E. H. Kellogg (Proc. 2. Pan Ainer. 
Sci. Cong., 1915-16, vol. S, pp. 843S49). — Previously noted from another source 
(E. S. B., 34, p. 712). 

A quantitative estimation of acetic, propionic, and butyric acids, B. D. 
Cbow^ell (Jonn A7ner. CJie?n. Soc., 40 (1918), No. 2, pp. 4^S-400). — The method 
employed by the author consists in the extraction of butyric acid by means of 
kerosene from an aqueous solution to which calcium chlorid and a little 
potassium chlorid have been added as salting agents. Some propionic acid is 
extracted with the butyric, but can be determined by the method of distilla- 
tion and neutralization with barium hydroxid. The method is described in 
detail and data given of the mean error in the method of separation. 

Experimental work with the method suggested by Phelps and Palmer (E. S. 
B., 37, p. 206) proved unsatisfactory. 

The identification and estimation of lead in water, I, B. Meldbum (Ghem. 
News, 117 (1918), No. BOSS, pp. 49, 50). — This is a report of investigations into 
the sensitiveness and reliability of the hydrogen siilphid and potassium chromate 
colorimetric methods for the detection and estimation of lead in water. 

It is pointed out that wdth the hydrogen sulpMd process different waters 
with equal lead contents give unequal coloration intensity due to the coloring 
matter in the water sample and also to its saline constituents and other 
unknown factors. This error may he overcome by using as a standard, 
instead of distilled water, a sample of the same water which has been rendered 
lead free. When distilled water is used for the standard, the lead is likely 
to be underestimated by at least 25 to 33 per cent. With the same water at 
variable lead dilutions with slightly excessive ratios of reagents, the resulting 
coloration for any specific lead dilution is also not constant as regards the 
hydrogen sulphicl process. 

The hydrogen sulpMd colorimetric process in use by the author is described 
In detail. Experimental data will be given later. 

The manganese content of the ash of certain drugs, L. B. Westman and 
R. M. Bowlw (Jom\ A?ner. Ghem. Soe., 40 (1918), No. 3, pp. 558-562 ). — Data 

» Hoppe-SeyleFs Ztscbr. Phys. Chem., 21 (1895-96), No. 5-6, pp. 373-375. 
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are given of the manganese content of certain laxative drug plants. It has 
been found that for tlie family Khamnacess the manganese is extracted by 
water proportionately to its total amount in the bark. 

The inversion and determination of cane sugar, A. R. Rose (Proc. Soc. 
Esepf. Biol and Med,, 15 {1911), Iso, 2, pp, 16, 11). — The use of picric acid in 
the inversion and determination of cane sugar in solutions and extracts is 
described as follows: 

One cc, of the clear liquid containing the sugars is transferred to each of two 
graduated test tubes containing 2 cc. saturated solution of picric acid. To one 
of the tubes is added 1 cc. of 20 per cent sodium carbonate. The two tubes are 
heated for 10 minutes in a bath of boiling water. The same amount of sodium 
carbonate is added to the second tube and the heating of both tubes continued 
for 30 minutes. The tubes are cooled and the contents diluted to a suitable 
volume and matched against a standard solution in a colorimeter. The dif- 
ference in the readings of the two tubes rexu'esents the invert sugar from the 
sucrose. 

In applying this method to solids, such as mashed fruit pulps, from 1 to 
10 gm, are taken and triturated in a mortar with 100 cc. of water and a clear 
liquid obtained by filtering and centrifuging. 

It is suggested that picric acid may also be used as the inverting agent in the 
determination of cane sugar by polarizing. It has no effect on polarized light 
and in some cases acts as a clarifier and remover of soluble proteins. 

The preservation of plant juices for analysis of sugar content, D. O. 
Spbiestebsbach {Jour. Amcr. Cheni, Boc., J^O {1918), No. 2, pp. 
the course of sorghum in\'estigations at the Minnesota Experiment Station the 
author examined the action of different preservatives on plant juices to pre- 
vent fermentation and hydrolysis of the sugars and at the same time not to 
interfere with the proper determination of the composition of the Juice. 
Toluene and mercuric potassium iodid 'were both tested. The latter apparently 
possesses the gi’eater preserving power. Both showed the maximum effect in 
boiled samples -which had been rendered slightly alkaline with sodium car- 
bonate. From 0.05 to 0.1 per cent potassium mercuric iodid was, used or 
sufficient toluene to saturate the solution. 

Preliminary investigations with mercuric nitrate have indicated that it may 
be even more effective than mercuric potassium iodid. 

-Home canning of meats (Olia, Apr. Col, EM. Div. Virc. 6S (1.917), pp. 8). — 
This circular gives a list of materials necessary for the successful home canning 
of meats and general directions for the preparation of meat and for filling and 
cookstove driers and portable evaporators is included. 

How to dry fruits and vegetables for home cons-aniption, O. D. Matthews 
(N. C. Agr. Ext. Eerv, Cire, 50 {1911), pp. 1^, fiO- !)• — ^The author has compiled 
the available information on the different methods of drying fruits and 
vegetables, varieties of driers, and related topics. Detailed directions for the 
drying of certain vegetables and fruits are given, and a list of firms making 
eookstove drier#and portable evaporators is included. 

'Action of manganese sulphate in wine fermentation, J. B, Laba (Proa 2, 
Pan Amer. JSd. Cong., 1915-16, vol. 8, pp. 839-842), — ^The investigations reported 
show that the addition of manganese sulphate to grape must causes a greater 
multiplication of yeast. The optimum proportion to be added is 0.005 gm. of 
the sulphate per liter. A larger amount causes the consumption of all the 
fermentable sugar by the yeast, imparting to the wine a less agreeable taste. 
The wine obtained after the addition of manganese sulphate contains no higher 
percentage of alcohol but has a more aromatic flavor. 
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Alcoiiol from discard molasses in tlie PMlippine Islands^ H. C. Bbill and 
L. W, Thurlow {PMUf)pine Jour. Sci., Sect. A, 12 {1917) ^ No. S, pp. 267-292). — 
Some statisties of the alcohol industry in the Philippine Islands and abroad 
are given and investigations of methods to improve the process of fermentation 
of molasses as conducted in the Philippines reported. They include several 
trial experiments on a large scale with and without temperature eontrot 
Methods and analytical data are given in detail. 

The authors recommend the sterilization of the molasses solution wherever 
practical, or at least the use of good water for diluting the molasses to a 
definite density, about 16.5° Brix. Two gm, of sulphuric acid and at least 0.4 
gm. of ammonium sulphate should be added to every liter of ferment. The 
yeast should be grown from pure stock and used in the proportion of 1 part of 
fermenting wort to 100 or 150 parts of the ferment. The most efficient process 
was found to be the Molhant method, as applied by Mirior,"^ of increasing the 
resistance of yeast to more concentrated solutions of alcohol by beginning with 
a 10 per cent solution of molasses and gradually increasing the strength. The 
optimum temperature of reaction was between 28 and 30° G. 

A handbook for cane-sugar manufacturers and their chemists, G. L. Spen- 
cer (New York: John Wilep (& Sons, Inc., 1917, 6. 'ed., enl., pp. XF+5di, figs. 
97). — This well-known handbook (E. S. R., 35, p. 114) has been enlarged to 
Include a chapter on Evaporation and Juice Heating, by W. H. P. Creighton. 
This chapter includes a discussion of methods of juice heating, with diagrams 
of apparatus, and of methods of calculation with data from various types of 
sugarhouse evaporators. 

Modern margarin technology, W. Clayton (Jour. Soc. Chem. Indus., SB 
(1917), No. 2S, pp. 1205-1209; Rev. Gen. Set, 29 (1918), No. 1, pp. 22-27; Set. 
Anicr. Sup., 85 (1918), No. 2200, pp. ISh, 1S5). — This article gives a brief his- 
tory of the margarin industry and a summary of the methods now employed 
in Its manufacture. 

Determination of the rubber content of latex in the mixing tank for bring- 
ing to a standard dilution, J. C. Hartjens (ArcJi. RuhhercuU. Nederland. 
Indi^j 1 (1917), No. 5, pp. 367-S74; Meded. Proof stat. Malang, No. 20 (1917), pp. 
8). — This article reports the results of experiments to ascertain whether the 
rubber content of bulked latex about half an hour before all the latex had been 
received differed markedly from the rubber content after all the latex had been 
received and bulked. The experiments were conducted on five different estates. 
Samples were taken out of the mixing tank after one-third, two-thirds, and all of 
the latex had been received. There appeared to be only a small difference In 
the rubber content of the hulked latex at the different periods of sampling, 
and consequently there is thought to be no practical objection to taking the 
sample for determination of rubber content by coagulation before all the latex 
has been received. 

Safety for the household, — VI, Ha 2 sards arising from the use of chemicals 
(U. Dept. Com., Bur, Standards Giro. 75 (1918), pp. 199-117). — This dis- 
cusses, first, the dangers from materials in common use without thought of risk, 
since they in themselves are harmless, and in some cases necessary for existence. 
The contamination of the water supply by means of lead or bacteria or the for- 
mation of ptomaines in food are examples. It then considers dangers from mate- 
rials of unknown or not generally known properties and composition in more or 
less restricted use, such as the use of rodent poisons, disinfecting and fumigating 
materials, or the careless storage or use of dangerous chemicals, such as caustic 
soda or corrosive sublimate. 


iBalL Assoc. CMm, Suer, et Dlstlil,, 81 (1914), No. 11, pp. 936-940. 
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METSOEOLOGY. 

Some temperature correlations in tBe United States^ T. A. Blaib (U, S. 
Mo, Weather Rev., 45 (1917), No. 9, pp. 444-450, figs, 8) .—Applying tlie methods 
of Oraig ^ in a study of temperatures in the United States, the following relation- 
ships are developed in this paper: 

There is a well-marked seesaw relation between the temperatures of south- 
ern California and of the southeastern United States for certain months of the 
year ; for other months the temperatures vary independently ; these changes in 
relationship are not wholly seasonal but appear to have a wave-like oscillation 
in value ; in consequence, the coefficients expressing the annual temperature cor- 
relations have intermediate values ; there is a definite daily correlation during 
the time of greatest monthly correlation.” 

Weather and the yield of winter wheat {XJ. B, Dept, Agr., Nat, Weather ana 
Crop Bui, 32 {1917), p. S, figs, 2), — A study of data for rainfall and crop yields 
in Kansas (24 years), Missouri, and Ohio (54 years) indicated that the yield of 
winter wheat in those States is not controlled by variations In the rainfall for 
any month or combination of months of the preceding year. The mean tempera- 
ture for March, hcm^ever, “ apparently influences the yield of wheat in Ohio to a 
marked extent,” that is, a warm March is generally followed by a good wheat 
yield. “In a study of the relation of the temperature to the yield of winter 
wheat in Illinois, however, covering a period of 36 years, the marked relation 
that was found in Ohio was not evident.” 

Influence of weather conditions on the amounts of nitrogen acids in the 
rainfall and atmosphere in Australia, O. Masson (Rpt. Brit, Assoc, Adv, 
Bci,, 86 (1916), pp. 128, 129; ahs. in U, 8, Mo, Weather Rev., 45 {1917), No, 10, 
p. 501). — ^The results of examinations of about 1,000 daily samples of rain col- 
lected at about 16 stations suitably distributed over the continent of Australia, 
as compared with the daily weather records and isobarie charts, confirm the 
conclusions of Anderson already noted from another source (B. S. E., 33, p. 
617), to the effect that “for a given type of weather the concentration of 
oxidized nitrogen in the rainfall varies inversely as the amount of rainfall 
The total amount of oxidized nitrogen per unit area found in the rainfall 
accompanying a storm, depends on the type of weather (Antarctic control, 
tropical control, divided control), and is practically independent of the amount 
of rainfall” 

The results led to the further conclusions that “Antarctic storms at different 
stations carry down amounts of oxidized nitrogen which do not differ greatly 
from the amounts previously found at Canterbury [by Anderson], Bain falling 
at northern stations (equatorial stations) during the prevalence of trade winds 
contains amounts of oxidized nitrogen which are almost equal to the amounts 
found in the rain accompanying Antarctic depressions (rear isobars) at 
southern stations. This is shown to he probably due to the anticyelouic origin 
of winds accompanying both types of rain. Passage over land modifies anti- 
cyclohic air only to a slight extent; but if, during the passage, it is subjected 
to the influences accompanying monsoonal disturbances, comparatively large 
amounts of oxidized nitrogen are found in the subsequent rainfall The 
highest total amounts of oxidized nitrogen are found at southern and inland 
stations in rain water resulting from monsoonal storms following a ‘heat 
wave.’ Bains occurring during ‘ divided-control ’ weather contain less oxidhsed 
nitrogen than tropical rains, hut more than Antarctic rains. The nltrog^- 
flxing powers of inland monsoonal depressioiMt tend toward the gradual ensricdi- 
ment, in respect of oxidized nitrogen, of the soil in southeastern Australia. 


1 Quart. Jour. Boy. Met Soc, [T..oncIou], 41 (1015), pp. 89-08, 
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nimiber of cieterniinations of the Yoliime concentration of nitrogen pex'oxM 
in the atmosphere during the prevalence of anticycionlc weather lias shown 
that at Canterbury, Victoria, in the rear circulation of anticyclones the air 
contains a greater proportion of nitrogen perosid than the air of the front 
circulation. On the assumption that the oxidized nitrogen of the rainfall is 
derived from the atmosphere, the amounts of nitrogen peroxid in the latter 
were compared with the amounts of oxidized nitrogen found in tiie rainfall at 
Canterbury for the corresponding weather types. It is shown that air con- 
taining 0.56 volume of nitrogen peroxid per 10'“^ volumes in the- rear of an 
anticyclone w^oiilcl require to he wmshed out to a height of about 4,000 ft. above 
ground-level in order to give the amount of oxidized nitrogen usually found 
in the rainfall accompanying this weather condition. Similarly, in the case 
of the front of an anticyclone, it is shown that the height would require to be 
about 3,100 ft The above are in fair agreement with the average altitude 
of rain clouds (base), which according to leading authorities is about 3,500ft.” 

Lunar period in the rates of evaporation and rainfall, ,T. R. Sutton {Abs, 
in Nature ILondonJ, 100 (1917), No. 2504, p. 160; V. S. Mo. Weather Rev., 45 
{1917), No. 10, p. 501). — The paper “directs attention to, the possibility of a 
lunar influence governing the evaporation from a water surface, and a lunar 
period in the incidence of rainfall. Tables are given showing that as the 
result of hourly observations of evaporation and rainfall during the 120 lunar 
months from August, 1899, to April, 1909, rainfall has its maximum frequency 
about the time of moonrise and its minimum just after moonset ; also that the 
rate of evaporation has a maximum and minimum, respectively, shortly after 
the moon passes the meridian above and below the horizon.” 

Forests and rainfall experiments (U. 8f. Mo. Weather Rev., 45 (1917), No. 9, 
p. 455).— Bef erring to a review by H. B. Mill of an article by M. Hill (B. S. R., 
37, p. 716), attention is called to the fact that one of the methods proposed by 
Mill for studying the relations between rainfall and forestation has been 
In use by the U. S. Weather Bureau, cooperating with the Forest Service, since 
1910 in two contiguous and practically identical watersheds in the Rio 
Grande National Forest. These watersheds are “at present under identical 
forested conditions, and have established therein a large number of thermom- 
eter, precipitation, and stream-gauge stations. Careful observations wull be 
carried on in both watersheds for a number of years, and at the conclusion 
of this first period one of the watersheds will be deforested and the same 
observations continued for a second period corresponding to the iirst one.” 

Monthly Weather Beview (U. 8. Mo. Weather Rev., 45 {1917), Nos. 9, pp. 
459~‘4^9, pis. 8, figs. 9; 10, pp. 480-528, pis, 9, figs. 11). — Iti addition to weiither 
forecasts, river and flood observations, and seismological reports for Septem- 
ber and October, 1917; lists of additions to tbe Weather Bureau Library 
,and of recent papers on meteorology and seismology; notes on the weather 
of the months; solar and sky radiation measurements at Washington, D. C., 
during September and October, 1917; condensed diraiitologieul Bummaides ; 
and the usual climatological tables and charts, these numbers contain the 
following articles : 

No. 9.—DdppleNs Principle for a Windy Atmosphere, by H. Bateman ; Propa- 
gation to Great Distances of the Sound of Cannonade at the Front, by G. 
Bigourdan; Acoustic Efficiency of Fog-signal Machinery, by L. V. King; Sur- 
face Currents of Jupiter, by S, Bolton; Effect of Terrestrial Relief on’ Ionic 
Densities in the Atmosphere, by F. L. Mercanton ; Observations of Atmospheric 
Electricity During the Total Solar Eclipse on October 10, 1912, at Boa Vista, 
Brazil, by W. Knoelie and J. Laub; Release of Radium Emanation from Water 

# 
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at Different 'Temperatnres, by J. Moran; x\bsorption Bands of Atmospberic 
Ozone in tbe Spectra of Sun and Stars, by A. Fowler and A. 3. Strutt ; Some 
Temperature Cori’eiations in tbe United States (illus.), by T. A. Blair (see 
p. 509) ; Rainfall and Gunfire, by A. Angot; Bird Migration in Central Switzer- 
land in Relation to Meteorological Conditions, by K. Bretscber; Some Nuclei 
of Cloudy Condensation, by J. Aitken; Condensation and Evaporation of Gas 
Molecules, by I. Langmuir; Computation and Measurement of tbe Oompies 
Molecules of Some Vapors, According to tbe New Condensation Theory, by 
L. Andr^n ; A New Evaporation Formula, by R. E. Horton ; Forests and Rain- 
fall Experiments (see p. 510) ; Excessive Precipitation in London, England, 
by H. B. Mill ; Greatest 24-Iiour Rainfall at WasMngton, D. C. ; Revolving 
Fluid in the Atmosphere, by N. Shaw ; Motion of a Particle on tbe Surface of 
a Smooth Rotating Globe, by P. J. W. Whipple; Motion of tbe Air in the 
Lowest Layers of the Atmosphere, by G. Hellmann ; The Relation Between 
Pressure-gradient, Wind, and Friction in Steady Motion, by F. Akerblom ; 
Tbe Formation of Anticyclonic Stratus, by C. K. M. Douglas; Windward 
Islands v. Leeward Islands (illus.) ; and Canadian Astronomical Appointments. 

No. iO,— Atmospheric Optical Disturbances, Fall of 1911 to February, 1917, 
by 0, Dorno; Transparency of the Atmosphere for Ultra-violet Radiation, by 
R. X Strutt ; A. Brester’s Theory of the Sun ; Lunar Rainbow^ by H, A. French ; 
Halos of October 3, 1917, in Texas and Ohio (illus.) ; Device for Observing 
Radiants of Auroras; Notes on the Climate of France and Belgium (illus.), 
by P. C. Day (see below) ; Fog Along the California Coast (illus.), by A. H. 
Palmer; Relative Frequency of Fog at United States Lighthouses; Glaze, 
“Glazed roads,” “Ammil”; Great Thunderstorm of August 1, 1917, in Trinity 
County, Cal.; Heaviest Rainfall in tbe British Isles; Influence of Weather 
Conditions on the Amounts of Nitrogen Acids in the Rainfall and Atmosphere 
in Australia, O. Masson (see p. 509) ; Lunar Period in the Rates of Evaporation 
and Rainfall, by X B. Sutton. (see p. 510); John West James, 1838-1917; 
Tropical Hurricane of September 27-28, 1917, in Southeastern Louisiana 
(illus), by R. A. Dyke; and Annual Rise of the Columbia River, 1917 (illus.), 
by E. M. Keyser. 

Notes on the climate of Prance and Belgium, P. C. Day (U. G. Mo. Weather 
Rev., 45 (1917), No. 10, pp. 487-406, figs. 7).— The climatic conditions are quite 
fully discussed, especially from the standpoint of bodily comfort 

SOILS— BEETinZEES. 

Soil acidity and the hydrolytic ratio in soils, G. H. Sptjeway (U. R. Dept. 
Agr., Jow. Agr. Research, 11 (1917), No. 12, pp. 659-672) article reports 
investigations made at the Michigan Experiment Station, the results of which 
are summarized as follows : 

“A definite relationship was found between the ratios of calcium to iron and 
aluminum soluble in fifth-normal hydrochloric acid and the soil reaction. All 
the acid soils have ratios CaO: (FesOa+ALOa) above 1:1.3, and all the alka- 
line soils have ratios below this figure. It is believed that the reactions of the 
soils studied depend chiefly upon the hydrolytic ratios existing between hydro- 
lyzing compounds of the alkali earths and iron and aluminum. 

“A method for determining the calcium oxid required to neutralize a soil 
by indirect titration is described in which certain fixed quantities of a stand- 
ardized calcium hydroxid solution are allowed to react separately with varying 
amounts of soil. The concentrations of soil and solution giving a neutral 
reaction are chosen from the series by comparing the electrical resistance of 
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the several solutions, also by means of phenolphtlialein indicator. The greatest 
electrical resistance and faint color of the indicator is coincident with the 
concentration giving a neutral reaction. 

“The quantities of lime required to neutralize the acid soils may be deter- 
mined by computing the quantities of calcium oxid necessary to add to the 
acid-soluble calcium oxid found in the soils to bring the ratios GaO: Pes08+ 
AlaOs to 1 : 1.3. The quantity of calcium oxid required by this factor method 
corresponds closely to the quantities required when determined by means of 
the indirect titration method, and it appears that the titration method is accu- 
rate and convenient.” 

The literature of the subject is reviewed and a bibliography is given. 

Soil solution obtained by action of a hydraulic press, G. Ramann, S. Maez, 
and H. Badee ilnte7*nat. Mitt. Bodenk., 6 (1916), p. 27; Zenthk Agr. Oheni., 46 
(1917), p. 6; (ihs. in Jour, Gliem. Soc, ILondon'], 112 (1917), No. 655, I, pp. 611, 
S12), — The authors point out that the analysis ojf drainage waters from soils 
does not afford an accurate means of determining the composition of the normal 
soil solution, as drainage only occurs when the soils are supersaturated. For 
this reason they adopted the method of forcing water out of the soil with a 
hydraulic press. Samples of S kg. of soil were taken from the fields and sub- 
jected to a pressure of 300 kg. to the square centimeter, the liquid expressed 
being then analyzed for calcium, magnesium, sulphates, phosphoric acid, and 
potassium. The sampling was done on six different occasions over a period 
lasting from May to October ; both surface and subsoil were used. 

The calcium content was found to vary considerably in the surface soil, but 
in the subsoil it seemed fairly constant, except for a rise in midsummer. 
Potassium, contrary to the generally accepted view, behaved very much like 
calcium, that is, its content fluctuated according to the general concentration 
of the soil solution, rising when evaporation took place and being lowered by 
spells of wet weather. Further, there was evidence of potassium and calcium 
being transported from the subsoil to the surface during a prolonged period of 
drought, but no evidence was obtained that adsorption exerted any regulating 
effect on the concentration of the soil solution. The exchange of bases only 
occurred when the proportion which the dissolved substances bore to one 
another was altered. 

The authors suggest that the selective action of the plant roots, by throwing 
the soil solution out of equilibrium, would have a considerable effect in bring- 
ing fresh supplies of nutrient substances into solution. They state also that the 
pressure method of obtaining soil water is only applicable in the case of soils 
made up of very fine particles or containing a considerable amount of humus. 

The classification of soils according to the electrical conductivity of their 
aqueous extract, B. von Howath (Internet. Miti. Bodmk,, $ (1916), No, 4, pp, 
2S0-2S6; ahs. in Intemat, Imt, A0\ IJEtomel, Intemat, Rev, Sd, and Bract, 
Agr., 8 (1917), Wo. 2, p. 195). — Studies on the electrical conductivity of the 
water extracts of about forty soils including gray and brown forest soils, prairie 
clay, black and brown steppe soils, salt soil, alluvial, and sandy soils are re- 
ported to determine whether electrical conductivity of the water extract of soil 
can furnish a criterion for soil classification. A great variation In electrical 
conductivity of the extracts was found and the conductivity of the same soil 
was changed after cultivation. Since electrical conductivity of the aqueous 
soil extract represents only the relative content of soluble salts it is considered 
of no value for soil classification. 

Soil survey of Pickens County, Ala., A. M. O’Neax, jb., X L. Andbess, J. M. 
Mooee, and B. H. Stevens (U. G. Dept, Agr., Adv, Sheets Wield Oper. Bur, 
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Soils f 19X$, pp. 4 /, fig, jfj ^jig,p jf), — survey, made in cooperation witL tlie 
State of Alabama, deals witli the soils of an area of 560,000 acres, situated in 
western Alabama, bordering the State of Mississippi. “ The topography is pre- 
vailingly very rolling to hilly, with broad, level terraces along the Tombigbee 
and Sipsey Rivers and a few of the larger creeks and broad, flat first bottoms 
along all the streams.” Drainage is said to be generally well established. 

The county lies entirely within the Coastal Plain province, the soils having 
been derived from unconsolidated deposits of sands, gravels, and clay; from 
slightly consolidated, calcareous deposits ; and from alluvial deposits. Nineteen 
soil types of 13 series are mapped. Ruston fine sandy loam and Susquehanna 
fine sandy loam predominate, occupying 36 and 17,4 per cent of the total area 
of the county, respectively. 

Soil survey of Craighead County, Ark., E. B. Deetek and L. V. Davis ( XJ, S, 
Dept Agr., Adv. Sheets Field Oper. Bm\ Soils, JL916, pp. 32, pi 1, fig- 1, map i).— 
This survey deals with the soils of an area of 453,120 acres in northeastern Ar- 
kansas. Four-fifths of the county consists of fiat to gently undulating stream 
bottoms and terraces, the remainder being occupied by Crowleys Ridge, the 
topography of which ranges from gently rolling to very hilly. Drainage in the 
uplands is good while that of the greater part of the lowlands is generally poor. 

The upland soils of the county are derived from loessial material, and the low- 
land soils from first-bottom and second-bottom alluvial material. The soils 
range in texture from heavy plastic clay to loamy sand. Thirteen soil types of 
9 series are mapped. Calhoun silt loam and Sharkey clay predominate, occupy- 
ing 33 and 14.1 per cent of the total area, respectively. 

Origin and properties of agricultural soils, especially of Java, E. C. J. 
Mohr (Teysmannia, 28 (1917), No. $, pp. 187-151).— Tm is a discussion of the 
factors affecting agricultural soil formation, with particular reference to Java 
soils. 

Description of the cofEee soils of Basoeroean and Kediri, Java, M. W. 
Senstius (Meded. Proof stat. Mala7ig, No. 15 (1916), pp. id). —The physical, 
mechanical, and chemical properties of these soils are discussed with analytical 
data. 

Sticky soils (kleefgrond) and red soil (terra rossa) of Limburg [Nether- 
lands], D. J, Hissink (Yerhaiidl. Deal. Mijnhouivh. Gmoots. Nederland en 
Kolon., Geol Ser., 2 (1917), No. 5, pp. 197-221 ). — Chemical studies on the origin 
and formation of a sticky clay soil and of red soil in south limburg are re- 
ported. 

It is concluded that both the sticky clay and the red soil of tiie region are 
products of the weathering of limestone residue. The difference between the 
two products appears to be indicated by the solubility of weathered silicates in 
hydrochloric acid. The red soil consisted of a very basic weathered silicate and 
was practically laterite. 

The results of further studies of the process of laterization are taken to indi- 
cate that climate and locality influence the weathering of limestone by carbon 
dioxid, and that laterization in the Karst region may be attributed to the basic 
reaction of the soil solution. 

Soil survey. — X, Fas Geometriques (Dept. Agr. MauHtius, Ooil Oirc. 1 
(1916), IBnglish Ed.], pp. 4f pl>- !)• — Physical and chemical analyses of the 
soils of a strip of land 250 ft. wide extending around the Island of Mauritius 
are reported. 

The soils are mainly calcareous sand, containing from 80 to ^ per cent of 
calcium carbonate. Sometimes they are mixed with earth, thus reducing „^e, ' 
calcium carbonate content to from 21 to 64 per cent. Physically the sandy soils 
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are very permeable. The nitrogen content varies within wide limits. The 
phosphoric acid content originates only from the organic matter content, and 
it is shown that the nitrogen and phosphoric acid increase in the same propor-- 
tioGs. The calcareous sands are poor in potash, while the black and gravelly 
soils contain the most potash. • 

‘‘ The percentage of available elements in these soils is very low. Apart from 
the alluvial soils of the * Gorges ’ of Black River, the rest contains but traces 
of phosphoric acid. ... In every place where calcareous sand is in large pro* 
portion, only traces of available potash are foiind. On the other hand, in some 
black soils and other uncultivated ones comparatively high percentages are met 
with, and these percentages are well above those of the cultivated soils.” 

Soil survey. —Il, Grand Port (Dept, Agr. Mmiritins, Soil (Jire. B (1916), 
[English EdA, PP> S, pi. 1). — This survey (Part 1 of Section II) reports physi- 
cal and chemical analyses of samples of the soils of lands forming a natural 
valley between the Creole Mountain on the east and the highlands east of 
Riviere Eau Bleue on the west in the Island of Mauritius. 

The nitrogen content is considered normal, but available phosphoric acid is 
present only in traces. The potash content is low. 

Soil flora studies, I-V, H. J. Conn (Jour. Bad., B (1911), Nos. 1, pp. S5-46; 
B, pp. 1S7-154). — The substance of this article has been abstracted from an- 
other source (B, S. R., 37, pp. 516, 517). 

The recent work at Bothamsted on the partial sterilization of soil, B. J. 
Russell (Internat. Inst. Agr. {Rome}, Internat. Rev. Sci. and Brad. Agr., 8 
(1911), No. 5, pp. 618-681). — This is a general review of the work on partial 
sterilization of soil at the station, most of vrhich has been noted from time to 
time. 

Treatment of peat beds to prevent loss of nitrogen by bacterial action, 
T, Aend (Landtv. Jahrb., 49 (1916), No. 2, pp. 191-213; ahs. in Chem. ZeniU., 
1916, II, p. 281; Internat. Inst. Agr. [Rome'}, Internat. Rev. Sci. and Pt*ad. 
Agr., 7 (1916), No. 10, pp. UU, U16; Chem. Al)s., 11 (1911), No. 10, p. MIS).— 
•Experiments conducted at the Bremen station for peat investigations are re- 
ported to determine whether denitrification and the decomposition of nitrates 
in peat beds can be prevented. Two methods were used: “(1) Soil conditions 
were made such as to encourage nitrification and processes favorable to plant 
growth; and (2) the reduction of nitrates was inhibited by the use of germi- 
cides. By the first method denitrifying organisms alone were affected, while by 
the second method the destruction of botii denitrifiers and nitrate reducers was 
involved.” 

The soil used in the first method was from a well-rotted peat bed, crumbly 
and rich in bacteria and containing fair quantities of ammonia, traces of 
nitrates, but no nitrites. “The sample was put through the 3-mm. sieve and 
mixed with pure calcium carbonate at the rate of 0.3 gm. of carbonate to 40 
gm. of soil (these proportions having previously been shown to produce maxi- 
mum nitrogen losses). The soil was watered to bring it up to its original 
water content and placed in glass vessels in layers 0.8 cm., 3 cm., and 9 cm. 
thick ; 0.5 gm. of dry nitrate was added to each vessel, wdiich was then plugged 
with cotton wool and incubated for a fortnight at 28° G. , . . 

“The results showed conclusively that denitrification varies with the depth 
of the soil layer in the vessels, i. e., with the amount of oxidation which can 
take place. . . . The mean total losses of nitrogen for the three layers (9 cm., 
a cm., and 0.8 cm.) were 17.8 mg., 2.1 mg., and 3.8 mg,, respectively. Where 
the soil was very loosely packed no denitrification took place, but in other 
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eases even tlim layers of less than 1 cm. thickness showed losses of nitrogen, 
nnd it may he concluded that under field conditions where the soil could never 
have such a large surface exposed as in these experiments, denitrification could 
never be completely prevented. In practice, therefore, tillage and drainage of 
peat soils may be always recommended in order to minimize denitinfication, but 
some losses must always be expected from that cause.** 

With the second method the same apparatus was employed but the soil layers 
were uniformly 9 cm. thick. The germicides were mixed with the soil in the 
dry state or in solution at the rate of from 25 to 200 mg. per 60 to 70 gm. 
of soil. 

Even with the maximum doses of 0.2 gm. of copper sulphate per 12 gm. of 
dry soil, losses of nitrogen were not completely avoided. W'ith the small doses 
denitrification was Intensified. This unexpected behavior on the pare of copper 
sulphate was probably due to the fact that the greater part of the salt Is 
precipitated as humates in a peaty soil and thus loses its toxicity. The 
humates which are hardly ionized actually seemed to have a stimulating effect 
on the denitrifying bacteria.’* 

Neither magnesium sulphate nor zinc sulphate totally inhibited denitrifica- 
tion, Zinc sulphate diminished the action slightly, but with magnesium 
sulphate it w^as nearly alw^ays slightly increased. 

In a last series of experiments disinfectants w^hieh did not owe their 
germicidal properties to ions were used, i. e., carbolineum, toluene, and carbon 
bisulphid. Where carbon bisulphid was used the period of incubation was 
increased from two to five w^eeks, during which time the soil was maintained 
at ordinary room temperature instead of at 28® 0. The following results 
were obtained: Carbolineum increased denitrification; toluene had no stimu- 
lating effect in whatever proportion used, but neither did it have an inhibitive 
effect except in one single instance ; carbon bisulphid on the other hand always 
decreased denitrification even when used in very small doses. It would there- 
fore appear that on peaty land carbon bisulphid may be recommended as the 
best germicide to employ.’* 

Utilization of the fertilizer constituents contained in cane molasses, 
W. E. Gross and W. G. Harris (Rev, Indus, y Agr. T‘ucmndn, 7 (1918), No. S, 
pp, 95-lOS; ahs. in Iniernat. Sugar Jour,, 19 (1911), No. £2^, pp. £Si-£S2; Jour, 
Soe. Chem. Indus., S6 (1917), No. IB, pp. 897, 898). — Studies of the ash of cane 
molasses and distillery vinasse are reported. 

Analyses of the molasses ashes show the potash content to be 45 to 50 per 
cent. “ Therefore, the ash -without requiring further treatment could be used 
or sold as a fertilizer, or sold as crude potassium carbonate for use in the 
manufacture of glass or soft soap, in dye -work, or in washing wool. , . . 

“ The authors observed that by acidifying partially concentrated vinasse with 
sulphuric acid a complete concentration can be reached, and a black, dry, 
nonhygroscopic powder suitable for transportation in bags or barrels he 
obtained, its composition being as follows : Phosphoric acid, FaOts, 0.75 per cent ; 
potash, KaO, 37.5 per cent ; and no nitrogen. There must exist a good market 
for this product, either as a concentrated potash fertilizer (con taming about 
60 per cent of potassium sulphate), or as potassium sulphate in crude form, 
to be used as such, or converted into the pure salt. . . . 

** Fractional crystallization, employing the same method used in the ease of 
the molasses ash, was also tried in the case of a solution made from the dry 
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viEasse, after acidifying witE saipiiuric acid, the analyses of tlie three salts 
resulting being sEown in the following table : 

Results of fractional crystallization of distillery vinasse solution. 


Exaction. 

Lime 

(CaO). 

Magnesia 

(li|0). 

Soda 

(NaaO). 

Potash 

(K 2 O). 

Sulphuric 

acid 

(SOi). 

Water. 

First 

Fer cent. 
16.1 
1.1 

Fer cent. 1 
0.7 
1.0 

.6 

Fer caU. 
2.6 
2.1 
4.4 , 

Fer cent. 

26.3 

49.4 ! 
42.0 

Per cent. 
46.7 

45.6 

44.7 

Fer cent. 
0.10 
.04 
1.00 

Second 

Third 




Of the three fractions the first is the most impure, as it contains a con- 
siderable quantity of calcium sulphate, but by means of repeated recrystal- 
lixation these salts would be raised in purity according to the demands of the 
market, though it would be difficult to effect such operations in a sugar factory 
economically. 

“In conclusion, the authors mention another method for the utilisation of 
some of the fertilizing elements of vinasse, namely, that of precipitating the 
nitrogenous matter with lime. In this process the lime is added to the vinasse 
in the proportion of 1 or 2 per cent and the precipitate formed is separated by 
filter presses, a fairly dry and hard mass with 1.0 per cent of nitrogen and 58 
per cent of water being thus produced. In their experiments along this line, 
the lime was added to the vinasse in various proportions at different tempera- 
tures, being in some tests boiled and in others left to precipitate without being 
heated at all.’* It was found that “ the lime served only to extract a small pro- 
portion of the nitrogenous substance of the vinasse, so it is concluded that it is 
not worth while to adopt this method on a large scale with Tueum4n molasses.” 

!rhe rate of ammonia formation from cyanamid, G. Ktoxgiubn iSvemh 
Kern, Tidshr., 29 (1017), No, 2, pp, 40-44; in Ghem, Abs., 11 (J0i7), Wo. 15, 
p, 2258), — Samples of lime nitrogen containing 16.8 and 18.1 per cent nitrogen 
were dissolved in water and heated in an autoclave to certain given tempera- 
tures from 120 to 180® C. for equal periods of time, after which the ammonia 
evolution was determined. It was found that at a temperature of 120® in 15 
minutes 11.3 per cent of the nitrogen had been converted into ammonia, in 45 
minutes 31 per cent; at 160® in 15 minutes 48.5 per cent, in 45 minutes 83.7 
per cent; and at 180® in 15 minutes 75,2 per cent. The reaction follows the 
equation ]c=^{l/t) log A/iA — X), in which A represents the original nitrogen 
and X that at the end of the time t. The values for k for each temperature 
Increased about 50 per cent for each 10°, the averages for each set of determina- 
tions for 10® intervals beginning -with 120® being 0.00362, 0.0046, 0.00687, 0.0111, 
0.0177, 0.027, and 0,0403. 

Comparison of lime nitrogen with ammonium sulphate, J. M. Geerts 
(Arch, Suikertndtts, Nederland, Indie, 24 (191B), No. 44t PP- 1118-1180, fig, 1; 
Meded, Proefstat Japa-Snikerindus,, 6 (1916), No. 15, pp. 456-498, fig. 1), — ^This 
Is a fourth report (B. S. R., 37, p. 123) of fertilizer experiments on Java sugar 
cane soils in which tests comparing lime nitrogen with ammonium sulphate were 
made. 

Out of 59 tests it was found that ammonium sulphate gave generally better 
results than lime nitrogen in both cane and sugar production, and on both light 
and heavy soils. Mme nitrogen gave better results on light soils than on heavy 
soils. The use of lime nitrogen previous to planting and as a top~dresEing 
showed that partial use of the fertilizer before planting is preferable to its total 
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use m a top-dressing. When lime nitrogen was used a week before planting 
and not too extensively used as a top-dressing for young sugar cane plants, there 
was apparently no injnrions effect 

A partial displacement of ammonium sulphate with lime nitrogen gave better 
revsults than a total displacement. In this connection the use of lime nitrogen 
followed by ammoniuin sulphate gave the best results. Lime nitrogen showed 
no influence on ripening. 

Comparative tests of sources of nitrogen on Coastal Plains soils, T. E. 
Keitt (South Carolina Sta. BuL 192 (1917), pp. 3-14 ) • — This is a report of 
comparative field tests %t Summerville, S. G., on reclaimed wet Coastal Plains 
soil during 1911 to 1915, inclusive, of mixed fertilizers containing sulphate of 
ammonia, nitrate of soda, cottonseed meal, fish scrap, dried blood, hone meal, 
or tankage, as nitrogen carriers. The fertilizers were applied at the rate of 
600 lbs, per acre. Comparative tests were also made of dried blood, sulphate of 
ammonia, and nitrate of soda (120, 75, and 100 lbs. per acre, respectively), ap- 
plied as top-dressings in addition to each mixed-fertilizer treatment. Yields of 
corn, cotton, oats, and cowpeas for hay are tabulated and discussed for each 
combination indicated and the results summarized. 

Complete fertilizers for corn showed very small increases irrespective of the 
source of the nitrogen, but organic sources gave slightly better results than 
inorganic sources. The average yield from the 7 nitrogen carriers was 39 bu. 
per acre, a gain of only 1.1 bu. over no fertilizer, and 1 bu. less than where no 
nitrogen was used. This is held to emphasize the inadvisability of applying 
nitrogen to this type of soil before planting corn. Dried blood as a top-dressing 
showed an average increase of 5.4 bu., sulphate of ammonia 4.7 bu., and nitrate 
of soda 3,7 bu. of corn per acre. These average results were lower in each case 
than where the top-dressings were used alone, as follows: Dried blood alone 
1.7 bu. more than where applied in addition to complete fertilizers, sulphate of 
ammonia alone 5.8 bu. more, and nitrate of soda alone 3.1 bu. more. Nitrogen 
applied as a top-dressing gave better results in each case where the crop was 
unfertilized than where it received an application of acid phosphate and potash 
before planting. These differences were: Dried blood 3.1 hu., sulphate of am- 
monia 5.5 bu., and nitrate of soda 5 bu. per acre. 

Complete fertilizers showed material increases in the yield of cotton in every 
case, the average yield from the 7 sources of nitrogen being 801 lbs. of seed 
cotton per acre, a gain of 416 lbs. over no fertilizer, and of 171 lbs. over no 
nitrogen, but the same amounts of phosphoric acid and potash. As an average 
for the complete fertilizers, dried blood as a top-dressing showed an additional 
gain of 419 lbs., sulphate of ammonia 412 lbs., and nitrate of soda 307 lbs. of 
seed cotton per acre. Dried blood applied to cotton previously fertilized with 
tankage gave the best results. 

Complete fertilizers applied to oats showed widely varying results where 
top-dressed, but better results than where no top-dressing was used. Sulphate 
of ammonia In a complete fertilizer gave the best results. The average Increase 
over no fertilizer was 13.7 bu., and the increase over an application of phos- 
phoric acid and potash 1.2 bu. per acre. Top-dressings of dried blood applied 
at the rate of 120 lbs. per acre showed an average Increase of 24,6 bu., sulphate of 
ammonia at the rate of 75 lbs. per acre 34 bu., and nitrate of soda at the rate 
of 100 lbs. per acre 20.7 bu. per acre. The highest yield, 98.8 bu., was obtained 
with a complete fertilizer containing nitrate of soda top-dressed with dried 
blood. 

The best average yield of cowpea hay was obtained where nitrate of soda 
Imd been used as a top-dressing. 
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From these results it is concluded that where a definite rotation is practiced 
on this type of soil and the land is in a good state of cultivation it does not 
pay to fertilize corn before planting, but that fertilization may be practicable 
when the crop is about waist high, using a rapidly available source of nitrogen. 
The oat crop following the corn should be fex’tilized with phosphoric acid, and 
a small amount of nitrate of soda to give it a vigorous start, and top-dressed 
with either dried blood, sulphate of ammonia, or nitrate of soda during the 
latter part of February or early in March. Fotasli is deemed unnecessary. 
Cotton should be liberally fertilized with a complete fertilizer before planting 
and top-dressed during its early fruiting stage. 

Itelatioii of pliosphortis and nitrogen in soil to the composition of wheat, 
J. W. Ames and G. F. Boltz {Ohio Sta, Bid. $18 (1917), pp, 91-118, figs, 5),— 
This bulletin reports in detail the results of studies on the yield, physical 
properties, protein and phosphorus content, and baking quality of wheat grown 
in the 5-year rotation experiments at Wooster, in experiments with floats at 
Strongsville, and on a number of different kinds of soils in other parts of the 
vState. It was found “ that the composition of wheat grown on soils which have 
received the vSaine fertilizer treatment for 20 years is affected by the amounts 
of phosphorus and nitrogen supplied in fertilizers. 

“ Fertilizers supplying phosphorus increased the size of the wheat grain. 
Plumpness of grain is largely dependent upon the amount of available 
phosphorus in the soil. 

‘*The effect of the addition of phosphorus without nitrogen to a soil which 
is more responsive to phosx3horus than to nitrogen fertilization has been an 
increase in yield but a depression of the protein content of wheat. Where tlie 
fertilizer treatment supplied nitrogen with phosphorus the protein content as 
well as the yield was increased. Wheat grown on soil where the fertilizer 
treatment included potassium wntli nitrogen and phosphorus had a lower 
protein content and produced a larger yield than wdicn the fertilizer treatment 
included only phosphorus and nitimgen. 

The highest percentage of protein was found in wheat grown on soil 
deficient in available phosphorus and well supplied with available nitrogen. 
Nitrate of soda alone caused the largest increase in protein content of wdieat 
and produced only a slight increase in yield. The proportion of xfliospliofus to 
nitrogen .supplied by the fertilizer and differences in the availability of the nitro- 
gen have apparently been factors responsible for variations produced in the pro- 
tein phosphorus content of wheat grown under these conditions. The protein 
content of wheat grown on soil where nitrogen was supplied by organic carriers, 
tankage, and dried blood was less than where nitrate of soda ^vas used, the 
same additions of phosphorus, potassium, and nitrogen being made to the soil 
in both instances. 

There was a tendency for the protein in the flour to parallel the Increased 
protein content of wheat where the supply of available nitrogen in the soil 
was increased. Nitrate of soda depressed the phosphorus content of wheat 
when applied in combination with phosphorus as well as when used alone. 
Phosphorus furnished by floats has decreased the protein and Increased the 
phosphorus content of wheat on Strongsville soil. This effect was produced 
in wheat grown on soil which had received applications of acid phosiihate as 
well as in wheat grown on unfertilized soil, and was most pronounced where 
nitrogen without phosphorus was applied. 

The loaf volume of bread obtained in baking tests of flour produced from 
these wheats varies as the protein content of the wheat and flour. Different 
varieties of wheat grown on the same soil exhibit wide variations in the 
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protein and phosplioriis content which do not in all cases have a direct 
relation to the baking quality of the flour milled from the wheats. 

“ The same variety of wheat, grown in different localities throughout the 
State on soils which contain varying amounts of phosphorus and nitrogen, 
does not show the effect of differences in the total supply of phosphorus and 
nitrogen that is produced in wheat gro\\Ti on the same soil where the nitrogen 
and phosphorus supply has been modified by the fertiliser treatment” 

Studies OB the solubility of phosphoric acid in mineral, calcareous, and 
basic phosphates and in phosphatic slag, A. Aita (Apr, Mod. [MUmi}, 2S 
(1917), No. 9, pp. 123, 124 ). — Experiments are reported and the conclusions 
drawn that phosphatic slag contains phosphoric acid in the form of triealcium 
phosphate, which is fairly soluble in citric acid. In contrast to the mineral 
phosphates, this is attributed to the specific action of iron and aluminum ions 
present in the slag. The difference in the solubility of the different slags is 
attributed to their varying content in iron and aluminum. 

Some factors influencing the solubility of phosphoric oxid in mixed fer- 
tilizers containing superphosphates, E. Y. Flack (So. ±ifrican Jour. Sei.., IS 
(1916), No. 5, pp. 201-208; Chem. Neics, 115 (1917), No. SOO 4 , pp. 291-294; ahs. 
in Jour. Soc. Chem. Indus., .36 (1917), No. 15, p. 897 ), — Experiments are re- 
ported from w^hich the following conclusions are drawn : 

Superphosphate can remain mixed for as long as three weeks with either 
sulphate of ammonia or sulphate of potash or l^ainit without an appreciable 
loss of water-soluble phosphoric oxid, and if mixed wdth sulphate of ammonia 
there is a possibility of an actual increase of water-soluble phosphoric oxid 
in a period of three ^veeks. If immediate reversion of water-soluble phos- 
phoric oxid is to be avoided, Government guano should on no account be 
mixed with superphosphate, for in a mixture of equal parts of the twm there 
is, even after three hours, a total loss of nearly 7 per cent of the wmter- 
soliible phosphoric oxid. In the case of bone meal there is a loss of 2 per 
cent of water-soluble phosphoric oxid in three hours, but if left for a period 
of fourteen days there is considerable loss, amounting to over 14.5 per cent.” 

The effect at Borbhetta of phosphatic manures on a green crop when ap- 
plied without other manure (Indian Tea Assoc., Set. Dept. Quart, Jour,, No. 
4 (1916), pp. 127-129 ). — Comparative fertilizer experiments with green crops 
on acid soil are reported, in which basic sing, superphosphate, steamed bone 
meal, unsteamed bone meal, and bone dust were used at respective rates of 
364, 194, 190, 190, and 200 lbs. per acre. 

It wms found that, per unit of phosphoric acid applied, basic slag gave 
markedly superior results, while superphosphate, unsteamed bone meal, and 
bone dust gave results roughly equal. Steamed bone meal gave the poorest 
results. The difference in the results obtained with steamed and unsteamed 
bones is attributed to the greater fineness of the latter. The bone products 
also gave results in the revex'se order of their price. The superphosphate gave 
results characteristic of the effects of acid manure on acid soil. 

The utilization of Thomas-meal phosphoric acid with regard to its citric 
acid solubility, A. Mitscheklich (Landto. JaJirb., 49 (1916), pp. 661-684; abs. 
in Chem. Zentbl, 1916, 11, p. 765; CJicm. Abs., 11 (1917), No. 15, p. £353).— Cul- 
ture experiments on the value of Thomas meal as a fertilizer showed that the 
plant yields varied approximately as the citric acid solubility of the Thomas 
meal. It is concluded that there is no reason why Thomas meal should no 
longer be sold on the citric acid solubility basis. 

Experiments with a new potash-phosphoric acid' fertilizer, the double 
silicates of potassium used in its preparation, and various other comparatitrt 
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fertilizers, T. Rbmy (L^ndw^ JdUrl),^ {1916), pp> 685— 7^8^ in Ghem» 

Zentbl., 1916, 11, p. 766; Ghem. Ahs., 11 (1917), No, 15, f>. ^255).— A description 
is given of the so-called Bhenania phosphate, which is prepared from dicalciiim 
phosphate and phonolite, the phosphoric acid being rendered available to a 
considerable extent and the potash made practically as effective as potassium 
chlorid. Good Rlienania phosphate must contain 3 to 4 per cent KaO^ 12 to 
13 per cent P 2 O 8 , and at least 90 per cent of fine meal. Furthermore, at least 
75 per cent of the PaOs must be citric acid-soluble and at least 50 per cent 
citrate-soluble. Tables are given showing the solubility in various solvents of 
the PaOjf and KaO in the raw materials, Rhenania phosphate, and two similaf 
preparations (Wolter phosphate and Gafsa phosphate).” 

Schroder’s phosphate-potash, its preparation, manner of action, and 
utilization, M, Popp (Landw, Jahrl),, 59 (1916), pp. 729-795; ahs. m Chem, 
ZmtU,, 1916, 11, p. 767; GMm, Ahs,, 11 (1917), No. 15, p. mS).— Culture ex- 
periments conducted at four experiment stations are reported with so-called 
Schrdder’s phosphate-potash fertilizers wdiich are prepared by heating raw 
phosphate with calcium chlorid and magnesium chlorid. The potash was 
found to act similarly to that of Stassfurt salts, the phosphate-potash fertilizer 
having the same effect on cereals as 40 per cent potash salts. The yield of 
potatoes was decreased, due to the action of the chlorin content. The Schrfider 
fertilizer and Thomas meal gave about equally valuable results. 

Potash, from tale and the fertilizer value of certain marsh plants, P. L. 
Hibbabd (Calif ornia Sta. But. 288 (1917), pp. 187-192). — Limited studies of 
California marsh vegetation, particularly tule (Bcirpus tacrntris) but includ- 
ing certain sedges and cat-tails, indicate that from 100 to 200 lbs. of potash 
per acre may be obtained from a heavy grow^th of tule at an approximate cost 
of from $5 to $10. The percentage of ash in samples of fresh material analyzed 
varied from 1.8 to 6.6, averaging a little over 3 per cent, and the potash from 
0.05 to 1.23, averaging about 0.67. Analyses of crude ash showed that 45.3 
per cent of it was soluble in water, and that it contained from 7 to 15 per cent 
of potash, mostly chlorid and sulphate. The crude ash is not deemed suited 
for mixture with other materials to make high-grade fertilizers but is more 
valuable for the extraction of high-grade potash salts. 

Fresh tule was found to contain about 6 lbs. of nitrogen, 2 lbs. of phosphoric 
acid, and 12 lbs. of potash per ton, the proportion varying considerably with 
the season, locality, and treatment, and it is regarded as comparable with 
barnyard manure or Pacific coast kelps for fertilizing purposes. Three suc- 
cessive leachings of one day's duration each extracted 85 per cent of the total 
potash of the plants, and their harvesting before the leaching action of rains 
sets in Is deemed desirable. 

While potash recovery from tule may not be commercially profitable it is 
thought that it may be of considerable local importance under present market 
conditions. 

The importance of liming, J. Hughes (Jour. Bath mid West and Bonth. 
Gomties ' Boo., 5, ser., 11 (1916-17), pp. 27-55). — The use of different forms of 
lime on English soils is discussed. 

The action of precipitated magnesium carbonate on soils, W. P. Keixey 
[Jour. Amer. Soc. Agron., 9 No. 6, pp. 285-297). — Experiments with two 

light sandy loam soils, low in organic matter, are reported which showed “that 
the effects produced by precipitated magnesium carbonate may differ widely 
from those of magnesium sulphate. The addition of comparatively small 
amounts of the former retarded the formation of nitrate to a marked degree, 
while as much as 0.5 per cent of the latter produced no effect. It was also 
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sliown that the addition of other alkaline reacting substances, snch as sodium 
and potassium carbonates and calcium oxid, produced effects similar to mag- 
nesium carbonate.” 

It is concluded that the toxic effects that have frequently been noted in 
studies with the use of magnesium carbonate have been occasioned by exces- 
sive alkalinity. “ In view of the fact that the naturally occurring carbonates 
of magnesium produce widely different effects from the precipitated carbonate, 
together wnth the evidence set forth above, it seems reasonable to conclude 
that this material is unsuited for studies on the lime-magnesia ratio. With 
its use, effects on the reaction of the soil may so affect physiological processes 
as to obscure the effects that may be inherent within the ratio of calcium to 
magnesium itself, and therefore the result obtained may lead to entirely 
erroneous conclusions.” 

Artificial fertilizers: Prewar and war cost, W. O. Robebtson {Jour. Dept. 
Agi'. Yictoria, 15 {1911), Fo. 5, pp. 295-S02, figs. 2). — This paper deals with 
prices of fertilizers during the years 1907 to 1917, showing that the increases 
in prices over the 10-year period in Australia have been for bone dust 15 per 
cent, superphosphate 28, dried blood 38, sodium nitrate 36, and ammonium 
sulphate 56 per cent. 

Analyses of commercial fertilizers, P. H. Wessels {Rhode Island Sta. Insp. 
Bui., 1911, Oct., pp. 3-19). — This reports the analyses of commercial fertilizers 
and fertilizer materials, including lime, plaster, and wood ashes, inspected 
during 1917. A table of lime equivalents for neutralizing purposes is pre- 
sented, and the amounts of water-soluble nitrogen and potash determined 
as well as the usual determinations. The character of the water-insoluble 
nitrogen has been studied, and the chemical work supplemented by tests of 
the ability of the nitrogen to supply the needs of growing plants. 

Analyses of commercial fertilizers, R. N. Bbackett et al. {South Carolina 
Sta. Bui. 194 U911), pp. S~66). — ^This bulletin contains the results of actual 
and guarantied analyses of 1,585 official samples of commercial fertilizers and 
fertilizing materials offered €or sale in South Carolina during the season of 
1916-17. 

AGEICUITUEAL BOTAlffY. 

Ecological studies in the tension zone between prairie and woodland, J. B. 
Wea’tee and A. E. Thiee {Uni^. Nebr., Bot. Survey Nebr,, n. ser., 1 {1911), 
pp. 60, pis. 6, figs. SI). — Investigations near Minneapolis, Minn., and Lincoln, 
Nebr., are said to show that prairie soils to a depth of 30 cm. (11.8 in.) fre- 
quently lack available water during the growing season. This gives a clue to 
the absence of trees on high prairies. While even a brief period of lack of 
available water would prove disastrous to tree growth, exceptionally wet years 
might be so favorable as to permit complete establishment and sufficient root 
growth for the seedling to draw upon the moisture of the deeper soil. On the 
other hand the prairie soil might be much drier physiologically than the graphs 
indicate. The whole question of the root distribution of prairie plants as cor- 
related with the seasonal march of soil water at different depths and extend- 
ing to the lower limit of the soil occupied by the roots, together with the sea- 
sonal activity of the plants, requires further investigation. 

The great amount of evaporation in the prairie, together with the low water 
content of the soil, is deemed sufficient cause for the xerophytic character of 
the vegetation. It shows also the difficulties met by trees in establishing 
themselves in grassland and may explain their absence from the prairies, 
55096"— 18 3 
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Plants placed in tlie damper scrub community transpire miicli less vigorously 
than ' others of the same species placed in the prairie. In general there is a 
correlation between the evaporating power of the air and the amount of trans- 
piration. 

When sufficient light is available, the humidity of the air and soil are the 
most important factors affecting the establishment of the different plant com- 
munities. The progressive increase of the humidity of the habitat causes a 
corresponding increase of the mesophytism of the plant community. 

The evaporation rates and the amount of soil moisture in the various com- 
munities of both Minnesota and Nebraska vary in general directly with the 
order of their occurrence in the succession, the community nearest the climax 
being the most mesophytic in both respects. 

BedwoodSj rainfall, and fog, W. S. Cooper {Plant World, BO (1917), No. 6, 
pp. 179-189, figs. 2). — The studies here noted as carried ont during the rainy 
seasons of 1913-14 and 1914-15 in the Santa Cruz Mountains by means of a 
simple type of rain gauge, descxdbed as making possible the summation of pre- 
cipitation for long periods, are said to show' that the California redwood (Se- 
quoia senipe7^virens) requires a high ratio of water supply to water loss, being 
unusually sensitive to the danger of rapid transpiration, even wffien the water ^ 
supply is ample. During the rainless season the soil becomes dangerously dry, 
even in the more mesophytic habitats. In regions of deficient rainfall the red- 
wood can exist only near permanent streams. The full development of redwood 
forest requires not only heavy winter precipitation but abundant and frequent 
summer fogs. 

Incipient drying and temporary and permanent wilting of plants, as re- 
lated to external and internal conditions, B. E. Livingston (Johns Eopkim 
Nniv, Circ., n. ser., No. S (1917), pp. 176-182 ). — Discussing recent and former 
work regarding circumstances connected with the phenomenon of diminished 
water content designated as incipient drying, the author states that the rate 
of absorption of wmter by plant roots appears to be determined by two condi- 
tions, the absorbing power of the roots (internal) and the supplying power of 
the medium in which they lie (external). The internal condition is at least 
partially controlled by the degree of incipient drying occurring in the plant, 
which is in turn partly dependent upon the transpiration rate. 

Incipient drying of leaves is due to inadequate water supply to these parts, 
due to causes either internal or external to the plant. The data reported are 
considered to show that incipient drying, temporary whiting, and even perma- 
nent wilting of most of the leaves may occur without any resistance to water 
absorption by the roots and even in the presence of a relatively low atmometric 
Index. In some cases noted, at least, the inadequacy of absorbing pow^'er appears 
to be due to conditions internal to the plant. None of the three stages of 
incipient drying is necessarily related to soil-moisture conditions. 

The vapor tension deficit as an index of the moisture condition of the 
air, B. E, Livingston (Johns HopMm Univ. Circ., n. ser., No. S (1917), pp. 170- 
175). — This is an analysis of the index of the air conditions whiich Influence 
water loss from aerially exposed organisms into its two components, namely, 
velocity of the air movement or circulation and the moisture condition of the 
air. It Is considered important to give serious attention to the latter, which 
is defined as that factor in atmospheric evaporating power that is independent 
of the rate of air movement. The difference betw^een the tendency for water to 
evaporate into air in contact with its surface (vaporization pressure) and to 
deposit liquid on the evaporating surface (condensation pressure) is the vapor 
pressure deficit, and is the factor of atmospheric evaporating power that is not 
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(leterminecl by air circulation. The term relative limnidity is rejected, as its 
use is criticized. 

The index of atmospheric evaporating power should equal the product of the 
index of circuiation by the index of the moisture condition, all measurements 
having been properly weighted and brought into correspondence in deriving the 
indices. “ When it is not desirable or expedient to employ the index of atmos- 
pheric evaporating power itself (-as determined directly by some form of 
atmometer), the moisture condition of the air should be stated in terms of the 
vapor pressure deficit, which demands no correction for air temperature and 
may represent evaporating power in all comparisons where the index of effec- 
tive air circulation may be considered as constant.” 

Atmoinetric units, B. E. Livingston {Johns Hopkins Univ. Gire., n. ser.^ 
No, S (1917), pp. 160-170). — Summarizing a discussion of atmometers and their 
employment, the author states that every atmometric measurement should be so 
formulated as to include all of the features, location, period of operation, units 
of water lost per unit of time, and type of atmometer. If any of these features 
is lacking, the expression for the atmometric reading has no intelligible 
meaning. 

A simplified apparatus for measuring the conductivity of electrolytes, 
R. P. Hibbaud {Rpt. Mich. Acad. &ci., 18 (1916), p. Ii9). — This is a brief exposi- 
tion of the work previously noted (E. S. R., 34, p. 732), and of the features 
characterizing the modifications in apparatus and technique employed. 

A simplification of the present freezing point method for the determina- 
tion of the osmotic pressure of plant sap, O. E. Hakeington and R. P. Hib- 
BAiiD (Rpt. Mich. Acad. ScL, 18 (1916), pp. 47, — The work here briefly noted 

and reported on previously (E. S. R., 3G, p. S23) was done upon fleshy tissues. 
Further work is considered necessary to test the applicability of the method 
to drier tissues. 

Selective permeability and the plasma membrane, J. Davidson {Riant 
World, 19 (1916), No. 11, pp. 381-340). — From the opinions and evidence here 
discussed the author concludes that the data available regarding the existence 
of special phusma membranes in plants are too indefinite and indirect to war- 
rant any conclusions at the present time, so that the term plasma membrane as 
now used may refer to the entire cytoplasm as well as to a special membrane. 

There is no adequate method of testing the permeability of living cells. The 
accepted explanation of plasmolytic phenomena, it is thought, may be incor- 
rect notwithstanding its plausibility. 

The influence of an incomplete culture solution on photosynthesis, O. M. 
Geuzit and R. P. Hibbard {Rpt. Mich. Acad. BcL, 18 (1916), pp. 50-52 ). — ^The 
studies here briefly noted, which were intended to determine what influence is 
exerted upon so-called vital activities of plants (especially photosynthesis) by 
an incomplete culture solution, were carried out in the greenhouse during the 
month of February. 

The results, which are tabulated, are considered to show that the dry weight 
per unit area of leaf surface of seedlings is less for those grown in a complete 
solution than for those grown in a solution which lacks one component. The 
assumption that a large amount of photosynthate in leaves indicates energetic 
growth is not borne out. Solutions which lack potassium, calcium, and phos- 
phorus show relatively great gains in weight, but this is not considered as 
indicating metabolic efficiency in plants grown in solutions lacking these ele- 
ments. It is suggested that the explanation lies in a i*educed translocation and 
a retarded photosynthesis. Tests with cucumber seedlings in the various solu- 
tions show that the increase in dry weight of detached leaves exceeds consider- 
ably that of attached leaves. The greatest gain occurred in the complete solu- 
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tioii, Fiirtlier support was afforded to tlie hypothesis that the absence of a 
component retards translocation of the photosynthate, also to the theory that 
the rate of photosynthesis is retarded when an essential element is lacking. 

WhOe further work is considered necessary, it appears from the data already 
obtained that photosynthesis is greatly modified by the absence of a given com- 
ponent in the nutritive solution, the modification being expressed in the retarda- 
tion of translocation and the reduced power of photosynthesis. 

Studies in the physiology of the fungi. — Y, The growth of certain fungi 
in plant decoctions, B. M. Duggae, J. W. Severy, and H. Schmitz {Ann, Mis- 
souri Bot, Gard., 4 (1917), No. pp. figs. 5). — A continuation is re- 

ported of the wmrk previously noted (E. S. R., 37, p. 728), the same methods 
being employed. Only two fungi were used, Aspergillus niger being taken as a 
representative of saprophytic and Glmosporium {Glomerella) gassypii of para- 
sitic fungi. Besides the decoctions previously used, namely, bean, sugar beet, 
prune, potato, turnip, and coim meal, decoctions of apple, mangold (mangel- 
wuirzel), celery, carrot, and salmon were employed. The lesults, as regards 
growth of these fungi, are exhibited in both tabular and graphical form. 

The influence of different values of the hydrogen ion concentration (Pj^) in 
different decoctions is indicated. As in the earlier experiments, the values of 
Pjj in solutions in which Aspergillus has grown are shifted toward the acid 
side, those in which Gloeosporium has grown in the opposite direction. 

The formation of structures resembling organic growths by means of 
electrolytic local action in metals, and the general physiological significance 
and control of this tirpe of action, R. S. Billie (Biol. Bui., SS (1917), No. S, 
pp. 135-186, fig. 1). — ^The data herein presented and discussed raise the ques- 
tion whether in organic growth the essential structural condition is not the 
presence of semipermeable and hence electrically polarized partitions separat- 
ing the living substance from its medium, and at which processes of electrolysis 
may take place. If this is so, it is thought that the prevalence of the cellular 
type of organization would be largely accounted for. 

The similarity between the phenomena described in this paper and many of 
the most characteristic peculiarities of the organic growth process are consid- 
ered as too detailed not to signify an identity in some essential underlying 
condition, 

A comparison of mitochondria in plant and animal cells, N. H. Gowdry 
{Biol. Bui. Mar. Biol. Lad. Woods Hole, SS (1917), No. S, pp. 196-228, figs. 26).— 
The author, having worked on the problem of the relationship of plant and 
animal mitochondria as deduced from observations on these elements in radicles 
of the pea and in the acinus cells of the pancreas of the mouse, states that the 
degree of similarity in animal and plant life is very remarkable. Their reac- 
tions to fixatives, stains, and supravital dyes are almost identical, their dis- 
tribution almost universal, and their morphology identical in plants and 
animals. It is thought that their chemical composition may be the same in 
both cases, although direct chemical analysis is obviously impi-acticabie. 
Although their physiology is obscure, their wide occurrence in protoplasm may 
mean, it is thought, that in addition to certain specific functions, such as the 
production of chlorophyll, they all have a common duty or part in some such 
fundamental vital activity as protoplasmic respiration. 

[Galactosidase jS in the vegetable kingdom], Mougne (Jour. Pharm. et 
7. scr., 15 (1917), No. 11, pp. SS9-S45). — ^The author tested a number of 
stone or .seed fruits (plum, peach, apricot, cherry, apple, cherry laurel), cruci- 
fers (Cocklearia armoracia, Binapis alba, and B. nigra), Aucuba japonica, and 
the fungus Aspergillm niger. Nearly all of these gave a decided reaction 
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showing the presence of glactosidase which is thought to exist in all plants 
containing lactase. 

The cause of growth in the hirpocotyls of oat seedlings, Maeie S. de Veies 
(Ree. Trm, Mot. NSerland.^ 14 {1917) , No, 2, pp, 109-118 ), — The author con- 
cludes that hjpocotyl development in Avena sativa occurs as the result of 
evolution of carbon dioxid. 

The department of plant physiology, B. E. Livingston (Johns Hopkins 
Univ, Circ., n. ser., No. S (1917), pp. 1S2-159, figs. 2 ). — This paper, which deals 
with the general aims of the department and the work accomplished therein 
and which is intended to serve as a preface to the several preliminary reports 
which follow, includes a bibliography of the work in plant physiology of Johns 
Hopkins University during the years previous to this report. 

The sexual cycle in plants, E. A. Bessey (Rpt Mich, Acad. ScL, IS (1918), 
pp. 59-77, figs. 12 ). — In an address before the Michigan Academy of Science 
the author discusses various theories regarding the development and signifi- 
cance of the sexual cycle in plants. 

The hormone theory of chromosome action, E. A. Bessey (Rpt, AlicJi, Acad, 
Sci,, 18 (1918), pp, 53-58 ), — Beviewing the reasons for the belief that the 
phenomena of heredity may be bound up with chromosomes, and, considering 
the possible character of their activities and their probable bearing upon the 
phenomena of heredity, the author subscribes to the belief that the chromosomes 
may be the bearers of heredity. 

Hybrids of Zea tunicata and Z. ramosa, G. N. Collins (Proc, Nat, Acad, 
Sci,, 3 (1917), No. 5, pp. S45-S49 ). — This article has been previously noted from 
another source (B. S. R., 37, p. 536). 

A Hausa botanical vocabulary, J. M. Dalziel (London: T. Fisher Unwin, 
Ltd., 1916, pp, 119 ). — The author has listed the Hausa names of many of the 
more common plants of Northern Nigeria, giving the scientific name where 
known, a brief definition of the plant, and in many cases an indication of its 
native use and of its products. 


FIEIB CROPS. 

The overhead electric discharge and crop production, V. H. BLACK^f an and 
I. Joegensen (Jour, Bd. Agr. ILondon], 24 (1911), No. 1, pp. 45-49, pis. 2, fig. 
1; ahs. in Nature [London], 99 (1917), No. 2481, pp. 2S2, 233 ). — In continuation 
of work previously noted (E. S. R., 37, p. 336), the effect of overhead electric 
discharge on an oat crop during 1916 is reported. The electrified area was one 
acre in extent and two plats of one-half acre each were used as controls. The 
“ earthed ” screen of wire netting previously employed to insulate the control 
areas was deemed unnecessary, the wires being kept low. The discharge was 
applied by means of a series of 21 wires 4.5 yds. apart, running parallel to the 
short sides of the rectangular area (88 by 55 yds.). The wires were supiwrted 
at a height of 7 ft. at each end, but sagged at the center to a height of 6 ft. The 
current applied was practically the same as heretofore, but the intensity of the 
discharge was much increased by the lowering of the wires, by reducing the 
distance between wires, and by reducing the thickness of the wire (24 gauge). 
The discharge was applied for 848 hours, extending over a period of 125 days. 

The yield secured from the electrified area amounted to 62.8 bu. of grain and 
4,924 lbs. of straw, as compared with a total yield of 42 bu. of grain and 2,619 
lbs. of straw from the control areas. The total increased yield was valued at 
approximately $30.90, while the cost of the current was approximately $2.67. 
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A marked residual effect of tlie discliarj?e upon tlie clover and grass following 
tile oat crop of 1015 was observed and is to receive farther study. 

Aerial electrical discharge and increased yields (Compt, Rend, Acad. Agr, 
France, S (1917), No. S7, pp. W54~t062). — brief review and general cliseiis- 
sion of the experimental results noted above. 

Electro-culture (Elect Rev., 81 (1917), No. 2067, pp. 21-23, figs, d).— This 
briefly reviews experimental work in electro-culture as noted above. Electro- 
culture apparatus suitable for areas of from 10 to 15 acres is described and 
illustrated. 

[Instructions for observations on the veg’etative growth of cereals], S. Iv. 
OHAflNOV and M. P. Ustinovskix (JnstruMsifa dim Yedemm Yegetatsionnyhli 
NahlMdenU nad Nwkotorgmi 8. — Kli. Rastenmtmi na Yoroneshskom Opytnom 
PoM Giihernskago Zemstva. Cliast I: Rozli, Pshenitsa, Oves, Proso i Ktikimiza. 
Yoronezh: Rosenberg Bros., 1915, pp. YII+37). — Directions are given for the 
time and method of making observations on the vegetative growth of cereals in 
the field and laboratory, and blank forms illustrated for use in recording such 
observations with rye, wheat, oats, millet, and corn. 

Xenia and other influences following fertilization, A. E. WxVller (Ohio 
Jour. Set, 17 (1917), No. 8, pp. 278-281}). — ^The author discusses in some detail 
the phenomenon of xenia or “ hybridization exposed,” as he terms it, with special 
reference to the distinction betxveen the changes occurring in the endosperm 
through triple fusion, thus directly associated with fertilization, and those 
changes which follow fertilization but are remote from it. It is pointed out that 
the xeniophyte, like the sporophyte, is a fusion product, the egg nucleus of tiie 
latter fusing with one male nucleus, while in the former the second male nucleus 
and the definitive nucleus fuse. The definitive nucleus forms upon the fusion 
of two nuclei from opposite poles of the female gametophyte, the fusion nuclei 
appearing after three successive divisions of the megaspore nucleus, during which 
the egg is differentiated. 

The author suggests the term “ ectogony ” as a proper designation of those 
influences which follow fertilization and are dne to the developing zygote. In 
xenia variation is said to appear as a direct result of the introduction of heredi- 
tary factors. 

A brief bibliography is appended. 

Beport of the department of agriculture, Barbados, 1915—16, X R. Bovnix 
(Rpt Dept. Agr. Barbados, 1915-16, pp. 2-29). — Experimental work with smi- 
ling canes noted more fully in a prevlrms report (E. S. R., 35, p, 134), cotton 
experiments to improve the quality and increase the quantity of lint from 
varieties of Sea Island cotton grown in Barbados, variety tests with cassava, 
economic Caladiums, economic Xanthosomas, and yams, and field tests with 
leguminous crops and fodder grasses have been continned. Tabulated data are 
given briefly describing the cotton selections and hybrids grown on the experi- 
mental plats of the Barbados department of agriculture and on the cooperative 
plats, and showing the market classification and value of the cotton selections 
grown on all plats in 1915-16. 

[Field crops], J. Magicenna (R-pt Prog. Agr. India, 1915-16, pp. 13-81, 89- 
48, 44, 45). — brief outline is submitted of progress in experimental work 
with wheat, rice, cotton, sugar cane, jute, indigo, tobacco, oil seeds, and fodder 
crops conducted at various experimental centers in India during 1915-16. The 
work included field tests of cultural methods and crop improvement through 
selection and hybridization. 

Beport of the Bugyi experimental plat for the year 1915-16, B. Thomp- 
BtrOHE (Dept Agr. Burma, Rpt Bugyi Ewpt Plot, 1915-16, pp. 5).— This reports 
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the continuation of work previously noted (B. S. B., 36, p. 830) with somewhat 
similar results. 

Report of the Hmawhi Agricultural Station for the year 1915—16, A. Mc- 
IvEKEAL {Dept. Agr. Burma, Rpt. HmawM Agr. 8ta., lOlB-lS, pp, 16). — Fer- 
tilizer tests with sesame, cotton, and peanut cake as a source of nitrogen for 
rice indicated that ail three were applied at a loss. A comparison of phosphatfc 
fertilizers gave yields of 1,544 and 1,510 lbs. of grain per acre with 2-cwt ap- 
plications of bone meal and dissolved bone, respectively, as compared with 740 
and 730 lbs. from untreated checks. With basic slag the yield was 1,520 lbs. 
and with the corresponding check 1,632 lbs. Higher increased yields were 
secured with combinations of ammonium sulphate and bone meal or dissolved 
bone than with ammonium sulphate and acid phosphate. 

Field tests to compare broadcasting with transplanting rice seedlings, em- 
ploying 8 lbs. of seed in each case, gave yields of 514 and 539 lbs. of grain, re- 
spectively, for the same area (0.25 acre), w’hile the total yield of all the trans- 
planted seedlings amounted to 1,331 lbs. from 0.6 acre. In broadcasting tbe best 
results were secured from a 50 to 70-lb. rate of seeding. 

Selection work wnth rice and field tests with sugar cane and tobacco are 
briefly noted. 

Report of the Tatkon Agricultural Station for the year 1915— 16, A. Mc- 
Kebrax {Dept. Agr. Burma, Rpt. Tatkon Agr. Sta., 1915-16, pp. 8 ). — Field tests 
with cotton, sesame, castor beans, pigeon peas, corn, Madagascar beans, teosinte, 
and sugar c^ine are briefly noted. 

[Field crops work at the Roilpatti Agricultural Station], H. 0. Sampsoj^ 
and B. Thomas {Dept. Agr. Madras, Rpt. Koilpatti Agr. 8ta., 1916-14, PP* 16; 
1914-15, pp. 14, pis. 2; 1915-16, pp. 12; 1916-11, pp. 22, pi. 1 ). — Continuing work 
previously noted (E. S. B., 31, p. 733), the results of cultural and manurlal 
tests with cereals, legumes, and cotton are reported for 1913 to 1917, inclusive. 
The residua! value of different manures and fertilizers applied to unirrigated 
crops gi’own on black soil is briefly noted. 

[Field-crops work at the Manganallur Agricultural Station], H. C. Samp- 
son and H. Thomas {Dept. Agr. Madras, Rpt. Manganallur Ag7\ Sia., 1915-14, 
pp. 10; 1914-15, pp. 8; 1915-16, pp. 19 ). — Extensive maniirial tests with rice 
grown on swamp land are reported for 1913 to 1916, inclusive, with a brief 
account of local agricultural practices. 

[Report of held crops work in the Dutch East Indies], J. Van Breda De 
Haan, .T. B. Tan Dee Stok, and M. Kerbosch {Jaarl). Dept. Land!)., llijv. ew 
Handel Hederlmid. Indie, 1915, pp. 83-87, 124-141, 161-112, pis. S, figs. 2).— 
Cultural and plant-selection tests with rice and other important East Indian 
crops for 1915 are reported, and the Government’s bast-fiber enterprise briefly 
outlined. 

Winter grains, T. S. Parsons {Wyoming 8ta. Bui. 116 {1911), pp. 31-52, fig. 
1 ). — Briefly reviewing cultural and variety tests with winter grains, including 
wheat, emmer, rye, spelt, barley, and oats, and tests with spring grains sown 
in the fall for the period of 1911-1916, inclusive, certain conclusions have been 
reached and suggestions made with regard to winter grain production in 
Wyoming, 

Winter wheat is deemed the only certain winter grain for the State other 
than rye, although emmer, spelt, and sometimes barley may be relied upon 
under good conditions. Buffiim No. 17 and Turkey Bed have proved to be the 
best winter wheat varieties. It is recommended that winter wheat be sown 
early (about July 15) on a summer fallow or after a cultivated crop, and that 
fall irrigation be given before seeding and summer irrigation whenever neaied 
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np to the ripening stage. Spring grains could not be successfully sown in the 
fall. 

Winter rye and winter vetch grown together have resulted in good yields 
of excellent forage, the rye affording considerable pasturage in the fall if 
seeded early. 

Varieties of wheat and other cereals {Agr, Gdz, N. S. Wales, 28 (1017), No. 
2, pp. 83-90 ). — Recommendations are made of wdieat, oat, barley, and rye 
varieties deemed suited to conditions in New South Wales. 

Todder grasses, Java, G. A. Backek {Teysynannia, 27 {1916), Nos. 4-5, pp. 
253-266, pU. 2; 7-8, pp. 4^0-4^7, pi. 1; 2S ( 1917 ), Nos. 1, pp. 83-46, pis. 2; 2, pp. 
71-94, pis. 4 ). — These articles are a continuation of previous work (E. S. E., 
35, p. 440. Botanical and cultural notes on Panicum crus~galU, P. colonmn, 
P. distachyum, P. miibigunm, P. amplexicaule, P. mirUiim, P. intemiptum, and 
P. indicum are given in considerable detail, together with the results of chemi- 
cal analyses and notes on the yield and feeding value of the grasses. A leather 
extensive list of economic and botanical literature relating to these plants 
is given. 

The grasses of Ohio, J. H. Schapfneb (07wo Btate Univ. Bui., 21 (1917), 
No. 28, pp. 253-831, figs. 15). — ^A botanical key to the native, introduced, or 
commonly cultivated grasses of Ohio, comprising about ISO species of the 
Graminese. 

Studies of leguminous plants, N. Gangitlee (Poona Agr. Col. Mag., 8 (1917), 
No. 8, pp. 141-156). — The author presents the results of preliminary studies on 
some aspects of nitrogen fixation in certain leguminous plants suitable for 
green manuring in Poona. The experiments were planned to study the follow- 
ing points: At what stage of growth nodule development and, hence, nitrogen 
fixation begins; the quantity of nitrogen fixed in the whole plant at various 
stages of growth ; the proportion of nitrogen fixed at various stages of growth 
normally occurring above and below the ground, the latter being only available 
with ordinary cultivation, for an increase in the permanent fertility of the 
land; and the infiuence of available potash, phosphoric acid, and lime on 
nodule development, and their effect on the quantity of nitrogen fixed in the 
whole plant at various stages of growth. Considerable tabulated data are 
presented and discussed and the conclusions arrived at briefly summarized for 
each crop used in the experiments. 

Dolichos lahlah began nodule formation about 15 days after germination, 
chiefly on the primary roots. Nodules formed on the smaller roots except at 
the extreme ends hut gradually disappeared as the plant approaclied maturity, 
with only a few large nodules (about the size of a pea) remaining on the larger 
roots. The nitrogen in the plant gradually increased from 0,21 per cent in the 
dried seedling to from 3.7 to 3.9 per cent in the dried plant at the flower iiig 
stage. The portions above ground contained considerably more nitrogen than 
the roots at all stages of growth. 

Gicer arietimim developed nodules chiefly on the primary roots, although from 
15 to 20 days after germination the large nodules shrank and numerous small 
ones formed on the smaller roots. Nitrogen increased from 0.23 per cent in 
the dried plant just after germination to 0.55 per cent at the end of the seedling 
stage. The above-ground portions of the seedlings are reported to have con- 
tained from five to six times as much nitrogen as the below-ground portions. 

In CroUlaria juncea an abundant supply of nodules were found throughout 
the root system of healthy plants, especially in the presence of an excess of 
phosphates. The nitrogen increased rapidly during gi'owdh, the maximum 
being reached at time of fuE flowering and the most rapid increase occurring 
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between the eleventh and twenty-fifth days of growth. Nitrogen accnmnlation 
appeared to be in direct proportion to an excess of phosphoric acid and lime, 
while excess potash gave distinctly inferior results except in the very early 
seedling stages. 

Nodules first appeared on Fhaseolus mungo radiatiis when the seedlings 
were about 10 days old. With an excess of potash and lime small nodules 
formed largely on the primary roots but extended throughout the root system 
as the plant approached the flowering stage. An excess of lime encouraged 
nitrogen fixation and nodule development particularly, while similar results 
were obtained with an excess of phosphoric acid. 

Plants producing fibers analogous to that of kapok, F. Mxchotte (Compt. 
Bend, Acad, Agr. France, S {1911), No. 11, pp. 489-493}.— The author lists 3S 
species, under 13 families, the fibers of which are somewhat analogous to that 
of kapok, indicating the habitat of each and its particular use. 

Marine fiber, D. G. Winteebottom {So. Amt. Dept. Ohem. Bui. 4 {1917) f 
pp. 36, pis. 11, fig. 1). — Marine fiber, consisting of the fibrous remains of the 
sea plant Posidoni-a australis, is said to occur in Immense deposits in the 
shallow coastal water of Spencer and St Vincent Gulfs, Australia. Detailed 
descriptions are given of the plant and fiber and of the operations of the three 
commercial firms occupied in raising and cleaning the fiber. The principal uses 
of the product include the insulation of steam and refrigerating plants, house 
cooling, and the manufacture of bedding. Pair qualities of paper have been 
made from the fiber, and its use by the textile trade is being advocated. The 
cost of production is estimated at approximately $81.57 per ton delivered at a 
European port. The market value of the fiber is approximately $110 per ton. 

Tke identity of fiber Agaves, L. H. Dewey {West Indian Bui. 16 {1911), 
No. 2, pp. 104-111)^ — In a paper presented before the Fiber Congress held at 
Surabaya in July, 1911, and here published for the first time, the author 
briefly describes the 16 principal species of Agave producing commercial fibers, 
together with synonyms and references to other names which are confused with 
fiber-producing plants. 

A key to the Sisalanae in tlie West Indies, with brief descriptions of A. four^ 
croydes and A. sisalana, is reproduced from the work of Trelease, previously 
noted (E. S. R., SO, p. 526). 

Alfalfa management, B. P. Sheehan {Iowa Agr., 18 {1911), No. S, pp. 114, 
115, 129, ISO, figs. 2). — Replies to inquiries made of a large number of Iowa 
farmers by the Iowa Experiment Station regarding the production of alfalfa 
have been compiled and analyzed. 

Reports from 367 individuals using a nurse crop showed an average yield of 
S.9 tons of hay per acre, as compared with 3.6 tons reported by 603 who seeded 
without a nurse crop. The failures reported amounted to 17.2 per cent without 
a nurse crop and 23.4 per cent with a nurse crop. Cutting the nurse crop for 
hay resulted in an average yield of 3.9 tons of alfalfa for 106 farmers, and 
where the nurse crop was allowed to mature 3.2 tons. Failures were reported 
by 10.3 per cent of those who cut the nurse crop for hay, while 21.4 per cent 
reported failures when cutting the nurse crop for grain. An early-ma taring 
variety of oats, such as Kherson, seeded at the rate of 1.5 or 2 bu. per acre, is 
recommended for use as a nurse crop. 

Attempts to thicken the stand by reseeding without plowing up the field were 
most successful where the seed was drilled in. Cultivation to control crabgrass, 
foxtail, or bluegrass was followed by average yields of 3.9 tons for 234 Individ? 
uals who employed disk harrows and 3.8 tons for 44 who used either spring- 
tooth or spike-tooth harrows, while 653 farmers giving no cultivation averaged 
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3.4 tons. The spring-tooth harrow is recommended for Iowa conditions, with 
cultivation after tlie removal of the second or third cuttings. 

An average yield of 4 tons per- acre was reported by 70 farmers using lime, 
this being 0.6 ton per acre more than the average yield secured by the 1,003 
farmers who did not apply lime. With applications of lime before seeding the 
yields averaged 0.2 ton more than in ai^plications after seeding. The Iowa 
drift, southern Iowa loess, and the Mississippi loess soils are deemed most 
likely to be acid. 

Manuring the soil before seeding to alfalfa yielded an average of 3.9 tons 
per acre for 728 farmers, as compared with 3.4 tons for 502 individuals who 
did not apply manure. Failures were reported by 14 per cent of those applying 
manure and by IS.l per cent of those not applying it. 

An average yield of 3.0 tons was secured from 147 seedings on tiled land, 
while 3.6 tons was obtained from 795 seedings on land not tiled. There were 
1G.3 per cent failures reported on the tiled ground and IS.S per cent on the 
untiled. Higher average yields w'ere secured on the tile-drained fields in all 
soil areas. 

Cassava experiments, J. de Vertetjil Dept Agr. Trinidad and Tohago, 

16 (1911), No. 1, pp. 18-20 ). — Tests with 11 varieties of cassava in 1915 are 
reported, the Manioc Sellier variety being first with an estimated average yield 
of 10.16 tons and Mata Lotera last with 2.62 tons. A comparison of plants 
grown from top, bottom, and middle portions of the sticks resulted in uni- 
formly higher yields with the middle portions of the three varieties used. Flat 
planting compared with planting in forked holes 2 ft. square and on banks 
showed no advantage for the last two methods over the former. Cassava 
planted with pigeon peas and cotton proved a failure both in the yield of 
cassava and of the other crops. 

The influence of soil temperature upon seedling* corn, B. D. Halsted and 
S. A. Waksman {Soil Sci., S {1911), No. Jf, pp. S9S-S9S ). — ^Two comparable lots 
of corn were subjected to different soil temperatures in a greenhouse, namely, 
the warmth of the seed bed in midsummer, from July 30 to August 26, and 
the comparatively cool conditions of the same bed from October 29 to Novem- 
ber 29 before the fire was started. The soil temperatures were taken at 6 a, m. 
and 6 p. m., and showed daily averages of 25.68 and 12.83° O. (78.2 and 
55.1° F.) for the summer and autumn series, respectively. 

The tests involved the factors of texture and size of grain, obtained by the 
selection of the crosses that carried both starchy and sugary grains on the 
same ear. The shelled corn was assorted into starchy and sugary grains, and 
these in turn w^ere separated into the larger and smaller kernels, all defective 
kernels being discarded. The following sets of grains were planted in duplicate 
for each series, all units having 250 kernels: Starchy largei*, starchy smaller, 
sugary larger, and sugary smaller. Tabulated data are presented showing the 
relationship to texture and size of grain, or to soil temperature and texture 
and size of grain of the following factors : Weight of seed, viability, mesocotyl 
length, emergence, length of plant, weight of seedlings, vigor of seedlings, and 
variability in length of seedlings. The observations are briefly summarized as 
follows : 

The environmental factor of soil temperature is regarded as a controlling one 
in the growth of seedling corn. Starchy grains of the same ears were 27 per 
cent larger than sugary grains, 51 per cent more viable, and emerged nearly 
one day sooner, showing 25 per cent more vigor and 26 per cent less variability. 
The larger grains of the same ears weighed 29 per cent more than the selected 
smaller grains, w^ere only 4 per cent more viable, emerged more slowly by 4 
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Lours, showed 7 per cent more vigor, and nearly the same variability as smaller 
kernels of the same texture. 

The tests suggest that in somewhat favorable conditions for seedlings there 
may be a practical method of eliminating the weaker ones, thus leaving only 
those that will give better final results than when all plants from a lot of seed 
are grown under highly stimulating conditions. This results in a method of 
selection, and an application to civ.-p growing of the general law of the survival 
of the fittest. Any conditions of the seed bed that tend to ksIiow the degree 
of vigor of the seedlings are deemed essential in the vital test, and there Is 
a possibility that a lack of either heat, moisture, or light, the leading physical 
environmental factors, may give the desired result. With such small seeds 
as those of tomato, eggplant, pepr>er, etc., a lack of high soil fertility may 
suffice. 

Inheritance of a mosaic pericarp pattern color of maize, H. K. Hayes 
{Genetics, 2 (1917), Ao. S, pp, 261-2S1, pL 1, fig. 1 ). — The author describes ex- 
periments with a mosaic pericarp pattern color of maize to study the behavior 
of tins character in continued selection of plus and minus variates this char- 
acter having exhibited a high degree of variability. The subspecies Zea mays 
ind'urata, knowm as “ brindie flint,” was used but did not prove to be homozy- 
gous for the character from w’hich it takes its name; conseciuently, attempts 
were made to produce homozygous races by self-fertilization. Prom 1900 to 
1914, the w’ork was conducted at the Connecticut Experiment Station and 
since 1915 at the Minnesota Experiment Station. 

Selection experiments liave isolated the following types which breed com- 
paratively true: (1) Self-red i3ericarp, (2) pure for variegation but wdtii a 
range of variability from ears wdth only a few seeds with deep red stripes 
to ears in which nearly all seeds are quite heavily covered with red strlations, 
(B) very slight pattern color which under the microscope appears to be cine 
to the presence of a faint color in some of the pericarp cells, and (4) an 
uncolored pericarp race. Selection within the second type has not succeeded 
in isolating strains wdiich breed true for the amount of variegation, extreme 
minus types tending to give progeny containing more ears of the minus type 
than are obtained from extreme plus types. Heavily striated, self-fertilized 
ears proved to be heterozygous, giving a progeny which segregates for one 
factor difference. The very dec^ply variegated, heterozygous, self-fertilized ears 
produced progeny having a greater proportion of variegated segregates deeply 
variegated than was obtained in the progeny of less deeply variegated, self- 
fertilized, heterozygous ears. 

Grosses are reported with the homozygous types noted above and the results 
obtained may be briefiy summarized as follow’s: A cross betw^een the self-red 
selection and the homozygous variegated type gave an intermediate Pi having 
ears more deeply striated than the homozygous variegated race. The Pa grown 
from self-fertilized Pi ears show^ed a segregation of self-red, Fi, and homozygous 
types, as expected, for one unit factor difference. Back crosses of the Pi with 
parental strains gave parental and Fi tj’pes in a 1 : 1 ratio. 

A cross between the self-red selection and pattern selection showed a domi- 
nance of the self-red type in Pi, and in Pa a segregation of self-red and pattern 
types, in a 3 : 1 ratio. 

A cross betw^een the homozygous variegated selection and the pattern selec- 
tion gave increased variability in Pi, showm by ears of a higher grade in varie- 
gation than the parental variegated race and by the production of a considerable 
proportion of bud sport ears. In the Ps some self-red ears were obtained, l^tt- 
tern ears bore the proportion to other grades of 1:2.3, 
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A cross between tbe homozygous variegated race and the colorless race gave 
Fi ears of the variegated type, with a segregation in Fa. One ear higher in 
grade than the Fi and several ears of the pattern type were obtained, together 
with a number of ears of the two parental types. 

The author eonclndes that the types for pericarp color were self-red, varie- 
gated, pattern, and colorless, and that all but the variegated selections were 
homozygous for these characters. The failure of the variegated selections to be 
homozygous in respect to the range of variation is explained by an hypothesis 
of slight germinal variations. From a study of the relation of these various 
pericarp characters in crosses between the various homozygous types, it is 
suggested that certain combinations produce germinal instability, and the 
conclusion is arrived at that the factors for self-red, variegated, pattern, and 
colorless pericarp form a series of multiple allelomorphs. 

The relation of cob to other ear characters in corn, A. E. Grantham {Jour» 
Amcr. Soc. Agron., 9 (1917), No. 5, pp, 201-217, pL 1). — A statistical study of 
certain correlations existing between the cob and other ear characters is re- 
ported, as conducted at the Delaware Experiment Station from 1910 to 1915. 
The data were obtained from 3,500 ears in investigations made to determine 
the relation between the physical characters of ears to the vigor and yield of the 
plant. The conclusions arrived at may be briefly summarized as follows : 

The yield of grain per ear is strongly correlated with circumference of cob. 
Practically no correlation exists between weight of individual kernels and cir- 
cumference of cob. Depth of kernel and thickness of kernel are correlated to 
a moderate degree with cobs of small circumference. Yield of grain per ear 
is correlated to a considerable degree with vreight of cob. Weight of kernel 
Is moderately correlated with cobs of low weight. A very low correlation exists 
between depth of kernel and weight of cob, the heaviest cobs not carrying the 
deepest kernels. A fair degree of correlation exists between thickness of kernel 
and cobs of low weight Yield of grain per ear has a very slight correlation 
with low density of cob. A moderate degree of correlation exists between weight 
of kernel and cobs of low density. Depth of kernel is slightly correlated with 
density of cob. The correlation between thickness of kernel and density of cob 
is very low and negative. The coefl5cient of variability is much higher for 
weight and density of cob and weight of kernel than for the other characters. 

Variety tests of corn, B. Y. Winters and J. H. Hall, jr. (Bill, W. G. Dept 
Agr,, S8 (1917), Wo. 2, pp. 3-23, figs. 2). — ^Tabulated data are presented showing 
the results of tests with 42 varieties of corn at six experimental centers in 
North Carolina, giving the yields for 1916 and average yields for 1914, 1915, 
and 1916, inclusive. Additional data show the relative value for silage of a 
number of the varieties tested at five centers. The older varieties j\Iarlboro, 
Biggs Seven-Ear, Weekley Improved, and Cocke Prolific are reiiorted as giving 
good results, while promising new varieties which have only been tested a few 
years include Latham Double, First Generation Cross No. 182, and Jarvis 
Golden Prolific. 

Salting soft corn, H. D. Hughes (loiva Sta. Gire. U (1917), pp. 7).— Tests 
of salting down corn of varying degrees of maturity indicated that the salt was 
of considerable value in retarding fermentation and the development of molds 
and in reducing heating in soft corn. In cribbing soft corn from 0.5 to 1 lb. 
of salt per 100 lbs. of soft corn may be used to advantage, the amount depending 
somewhat upon the condition of the corn. The necessity of adequate ventila- 
tion of corn stored in the crib is indicated. 

On the inheritance of the number of teeth in the bracts of Gossypium, 
S. G. Haelanu (West Indian Bui, 16 (1917), Wo. 2, pp. 111-120, figs. 7/). —Gen- 
eral notes are given on bract teeth in cotton, and observations of the first genera- 
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tion of certain crosses between types of cotton differing in the number of bract 

teeth are reported. 

Frequency polygons of such different forms as Sea Island, St. Croix Native, 
Upland, and Canto implied differences in gametic composition in respect to the 
character of bract teeth. The Fi generation of two crosses, involving types dif- 
fering in the number of bract teeth, showed complete dominance of the larger 
number of teeth, while the Fi generation from a third cross exhibited an in- 
tensification of the character, having a larger number of teeth than either 
parent. Since certain types are known to have bracts entirely free from teeth, 
it is deemed possible to secure at least six homozygous types differing con- 
stantly in the number of teeth, and consequently at least three factors may be 
concerned in determining the tooth character of a type possessing the highest 
number. 

Inheritance of oil in cotton, E. P. Humbert {Science, n. ser., ^5 (1917), No. 
1165, p. 411). — Ether extractions of the seed from seven mother plants are re- 
ported, giving the oil percentages. This is followed by an analysis of the seed of 
their progeny plants for three progeny years, to show the possibility of produc- 
ing divergent strains or biotypes from a “ variety of cotton, the one having a 
relatively high oil content and the other a relatively low oil content. 

The three “ high ” parents showed an average of 19.51 per cent oil and their 9 
progeny an average of 20.72 per cent. The four “ low ’’ parents had an average 
of 16.S9 per cent oil and their 12 progeny an average of 18.2 per cent. The 
maximum differences between the parent plants and between the progeny plants 
were 4.06 and 4.94 per cent of oil, respectively. Seasonal variations raising the 
oil content of all progeny plants are noted. 

Cotton varieties in Georgia, — Variation of the oil content of cottonseed 
and resistance to disease, L. E. East (Bui. Ga. State Col. Agr., No. 121 (1917), 
pp. 36, figs. 12; ahs. in Science, n. ser., 45 (1917), No. 1189, pp. 507, 508). — A 
number of variety tests in different parts of the State are reported, with special 
reference to early maturity and disease resistance. Toole appeared best adapted 
to conditions in the southern portion of the State, while College No. 1, Trice, 
Cook, Hooper, Sunbeam, Cleveland Big Boll, Texas Bur, Culpepper, Caldwell, 
Meadow, Brown No. 2, Williams, and Lankford are deemed best for northern 
conditions from the standpoint of earliness. In testing varieties for resistance 
to anthracnose it was observed that the disease affected both small and prac- 
tically mature plants, although the greatest injury occurred to the bolls just 
before they opened. 

Three years’ observations of the oil content of the seed of different varieties 
has led to the conclusion that marked differences exist between varieties in this 
respect, these differences remaining fairly constant, and being transmitted from 
generation to generation. The varieties showing the highest oil content when 
grown on the college farm for a 3-year period were Kexall, Hite, Willet Perfec- 
tion, Cook, and Willet Ideal, with 23.3, 22.55, 22.38, 21.94, and 21.78 per cent, 
respectively. Lankford and Caldwell, with oil contents of 18.88 and 19.93 per 
cent, respectively, were lowest. Marked variations were also found to exist in 
the oil content of seed from different plants of the same variety. 

Historyj development, and botanical relationship of Egyptian cottons, 
G. C. Dudgeon (Min. Agr. Egypt,- Agr. Pro4. No. Sa (1916), pp. VIII-j~77, pis. 
12). — ^An extended historical and botanical study of Egyptian cottons is pre- 
sented, with tables showing the areas, yields, and average prices for cotton from 
1820 to 1916, and the distribution of varieties from 1905 to 1916 by area and 
percentage of total area. A bibliography of 71 titles is appended, comprising the 
literature cited. 

Besults of fertilizing experiments with cotton at the Clemson College sta- 
tion, T. E. Keitt (South Carolina Sta. Bui. 191 (1917), pp. In a cbn- 
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tiniiation of work previously noted (E. S. R., 21, p. 428), this reports the results 
of fertilizer tests with cotton grown continuously on a Cecil sandy loam soil in 
the upper Piedmont section of South Gai'olina, including tests of indivnclual fer- 
tilizer ingredients, mixed fertilizers, lime, and manure. Crop yields for each 
treatment for each jmar of the nine years 1906-1915 are tabulated and discussed. 
Additional tests of various fertilizer fcnmmlas for the period of 1012-1915, 
inclusive, are noted. 

It is concluded that heavy fertilization is recpiired to maintain high yields of 
cotton on this soil and that the average of oue-tliird of a bale per acre had not 
been maintained on the unfertilized plats during the last years of the experi- 
ment. Acid phosphate and manure maintained high yields throughout the test^ 
phosphorus apparently being the principal limiting factor with nitrogen a close 
second. Potash increased yields sufficiently to pay the cost of the fertilizer 
at pre-war i}rices but can not now be used profitably. Maiiiire supx)lemeiited 
with pbospborus resulted in an increased yield of seed cotton of 88 lbs. per ton 
of manure used. 

In comparing the value of applications of two sources of plant food it was 
noted that with pbospboric acid and nitrogen the yield was 25 lbs. less than 
with a complete fertilizer, with phosphoric acid and potash 342 lbs. less, and 
with nitrogen and potash 539 lbs. less. Lime could not be applied profitably. 

A fertilizer containing approximately 10 per cent available phosphoric acid, 
nitrogen equivalent to 3 per cent of ammonia, and no potash is deemed best for 
cotton on this soil under present conditions. 

Whole w. cut potato tubers for planting on irrigated land, I, II, L. 0. Aichee 
and J. S. Welch {Jour, Amer. Boc. Agron,^ 9 {1917) , A'o. 5, pp. 217-230, pis, 
2), — Experiments are reported regarding the size of tuber pieces to plant for 
the most economical production of Irish potatoes under irrigation. The work 
was conducted in Idaho at the Aberdeen substation from 1913 to 1916, inclusive, 
where 8-, 4-, and 3-oz. tubers were planted whole, halved, and quartered, and 
at the Gooding substation from 1914 to 1916, inclusive, using 8- to 10-oz. and 
4- to 6-oz. tubers planted whole, halved, and quartered, and 2- to 3-oz. tubers 
planted whole and halved. Idaho Rural was used at both stations. 

The average results obtained at the Aberdeen substation are tabulated below 
and show that although the total yield from whole tubers \vas 14.4 per cent 
piore than from cut tubers, the percentage of marketable tubers from cut seed 
pieces was 18 per cent moi’e than from whole seed pieces. 


Results of tests with whole and cut potato tubers at Aberdeen, Idaho, 1913-1916. 


Kind of tuber set planted. 

Stand. 

Stalks 

per 

hill. 

Yield i)er acre. 

Per- 
cent- 
age of 

Number of 
tubers per 
bushel. 

tVeirhfc per 
tuber. 

Total. 

Market- 

able. 

able 

tubers. 

Market- 

able. 

Culls. 

Skirkot- 

abie. 

Culls. 


Per ct. 


Bush. 

Bush. 




Oz. 

Oz. 

8-02. whole 

99. m 

8.67 

392.9 

200.6 

52.6 

209 

504 

4.6 

1,8 

R.07, balvp.fi 

90.97 

4.71 

333.5 

210,5 

65.2 

190 

439 

4 9 

?■ 1 

S-oz. quartered 

89 2S 

2,63 

314,0 

218.2 

69.1 

152 

410 

5.7 

2,3 

4-oz, whole i 

99. 99 

5.41 

368. 7 

171.0 

46.3 

179 

403 

5.3 

2.0 

4-0* haivfid 

99. 99 

2.98 

332.9 

220.1 

66. 1 

171 

41S 

5.7 

2J3 

quartered 

89.31 

1.71 { 

322.7 

250.9 

77.4 

152 

414 

6.2 

2.3 

3-oz. whole 

100.00 

4.82 ' 

361.7 

201.1 

1 54.2 

196 

449 

4.9 

2.1 

S-o* batvftfl . 

98.87 

2.64 

355. 5 

253. 8 

68.8 

162 

417 

5 9 

2. 3 

3-OZ* quartered ; 

82. 19 

1.72 

202.7 

201,5 

78,0 

170 

412 

: 5' 6 

2*2 

Whole, average 

99. 97 

6.30 

374.4 

191.0 

51.0 

194 

472 

4.0 

1.9 

jHalved, average 

99. 61 

3.44 

340.6 

22 s. 1 

60.7 

176 

424 

5.0 

2.2 

Quartered, average 

86.92 

2.02 

299.8 

223.5 

71,5 

158 

' 412 

5.S 

2.2 
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The results obtained at Gooding are summarized below and are largely com- 
parable to those secured at Aberdeen. 


Results of tests with whole and cut potato tubers at Gooding^ Idaho ^ 1914-1916, 


Size and portion of tuber planted. 

Number 
of stalks 
per hill. 

Number 
of tubers 
per hill. 

Average 
weight : 
of tubers. 

Total 
weight 
of tubers 
per hill. 

Total 
weight of 
market- 
able 
tubers 
per hill. 

Percent- 
age of 
tubers 
market- 
able. 

8 to 10 oz., whole 

8.9 

22.7 

Oz. 

2.6 

Us. 

3.67 

Us. 

2.28 

62.12 

8 to 10 oz., halved 

5.6 

17.2 

3.5 

3.76 

2.90 

77.12 

8 to 10 oz., quartered 

4 to 6 oz., whole 

2.9 

12.5 

4.3 

3.36 

2.65 

78.87 

7.4 

20.8 

2.8 

I 3.56 

2.33 

65.45 

4 to 6 oz., halved 

1 4.0 

15.0 

1 3.5 

, 3.33 

2.50 

75.05 

4 to 6 oz., quartered 

2.3 

12.0 

! 3.8 

1 2.85 

2.23 

78.25 

2 to 3 oz., whole 

5.2 

16.4 

3.2 

i 3.25 

2.2-1 

68.09 

2 to 3 oz., halved 

2.9 

12.4 

4.0 

3.11 

2.41 

77.49 


[Chilled V. unchilled potato seed for fall planting], L. Foot {Univ. Arh. 
Col. Agr.f Esst, Circ. 38 {1917), pp. 4, fig. 1). — ^The results of a field test with 
chilled and unchilled seed potatoes from the spring planting used for the fall 
crop immediately following showed an estimated acre yield for the chilled 
seed of 17.88 bu. as compared with 0.62 bu. per acre from the unchilled seed. 

Proceedings of the third annual meeting of the Potato Association of 
America {Eroc. Potato Assoc. Atner., 3 {1916), pp. 16-8S). — The following 
papers were read and discussed: Grading Potatoes for Market, hy H. B. 
Talmage; Definitions of Market Types for Seven Leading Varieties of Pota- 
toes, by 0. L. Pitch; Modern Methods of Potato Culture Abroad and in this 
Country, by L. D. Sweet; Origin, Introduction, and Primitive Culture of the 
Potato, by W. P. Wight; Our Present Knowledge of Potato Diseases: What 
They Are and How to Control Them, by H. A. Edson; Discussion of Potato 
Seed Certification, by M. P, Barrus; Potato Utilization Possibilities, by H. 0. 
Gore; A Preiiminary Report upon the Making of Potato Silage for Cattle 
Pood, by D. A. Bound and H. O. Gore; and The Value of Potatoes in Swine 
Feeding, by P. G. Ashbrook. 

[Potatoes] {Bpt. Minn. Potato Grotvers^ Assoc., 2 {1917), pp. 16-44 ). — ^The 
following papers were presented at the second annual meeting of the Minnesota 
Potato Growers Association: Degeneracy of the Potato, by B. Wellington; 
The Potato Industry in America, by L. D. Sweet ; Potato Standardization and 
Marketing, by C. T. More; Potato Demonstration "Work in Hennepin County, 
by K. A. Kirkpatrick ; Potato Certification, by E, 0. Stakman ; Selecting Show 
Potatoes, by A. W. Aamodt ; and A New Potato Marketing Plan, by W. A. Morse. 

Comparative trials with rye grasses, E. Beeakwell {Agr. Gaz. N. S. Wales, 
28 {1917), No. 5, pp. $17, SIS). — Comparative trials with Italian and Western- 
woith rye grass at Glen Innes, Tanco, and Grafton Experiment Farms and 
Haw^keskiry Agricultural College are briefly noted. Westernwmlth rye grass 
is considered much superior to Italian rye grass, consistently producing a 
heavier and more uniform crop, and being especially well adapted to the coast 
^and irrigated areas of New South Wales. Both grasses behave as annuals in 
this region. 

Weight of seeds as related to their number and position in the pod, B. D. 
Halsted (Torreya, 17 {1917), No. 6, pp. 101, 102). --The following data are 
presented to show the relation of the weight of soy-bean seeds to the number 
and position of the seeds In the pod for three varieties varying greatly in 
season of growth and size of seed. A total of 29,100 seeds was examined. 
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WeiffM of seeds of soy beans of various types. 


Type of pod. | 

Early 

Brown. 

Wilson. 

Ito San. 

Average. 

Pod 

average. 


Chn. 

0.210 

.177 

.199 

.188 

.209 

.201 

Gm. 

0. 141 
.139 
.142 
.124 
.140 
.132 

Gm. 

0.200 

.190 

.190 

.167 

.187 

.187 

Gm, 

0. 1S4 
.169 
.177 
. 160 
.179 
.173 

Gm. 

0. 184 

pid hasG 

2"SeGdod tip 

,173 

3-seeded base 

3-see ded middle 


3-seeded dp 

.171 


.197 i 

i 

.136 

.187 

.1735 


AveragfiR - j 



The author suggests the possibility of obtaining from persons in widely 
separated regions valuable, contributions to a knowledge of the seed weights 
of wild plants bearing their seeds in pods. 

Sudan grass, T. H. Lougher {Estac. Eospt. Agron. Cuba Bol. SO {1916), pp. 
19, pis, 6), — ^Tlie introduction of Sudan grass into Cuba is briefly noted and 
the production of the crop for hay and seed discussed. 

Experiments with the sugar beet in South Africa, O. F. Jubitz (So. 
African Jour. Sd., IS {1916), No, 4, pp. 167-17^). — ^Field tests with sugar beets 
and mangels conducted subseciuent to those previously noted (E. S. R., 29, p, 
432) are briefly reported. Analyses of sugar beets grown during 1911 and 1912 
showed a variation of from 3,04 to 17.46 per cent of sugar, depending upon the 
maturity of the roots. 

Regarding successful mangel production as* an index to the possibilities of 
sugar-beet growing, the author presents analyses of five varieties of mangels 
grown during 1913 and 1914. 

Four varieties of sugar beets were tested by E. T. L. Edmeades during 
1915-16 with the average total sugar content varying from 15.89 to 18.43 per 
cent. An analysis of the external portion of the average beets of each variety 
to a thickness of approximately 1 in. showed a slightly higher percentage of 
sugar over the remaining portion of the root Comparative analyses of roots 
under the average with those over the average sustained the generally accepted 
view that small beets contain more sugar than large ones of the same class. 

An increase in the sucrose content of sugar beets after their removal from 
the soil, F. C. Weichmann {Sugar IChicago}, 19 (1^7), No, 6, pp, 220-22Jf ). — 
While engaged in the study and development of a process for obtaining sugar 
beet cossettes capable of being stored for a long period without suffering decay 
or material deterioration, the author found that the processed cossettes con- 
tained more sucrose than was evidenced by the analysis of the fresh sugar 
beets. Experiments are reported in an effort to study this phenomenon and 
to discover a means for the practical application of the results obtained. A 
method of analysis of dehydrated cossettes based on the international method 
of hot- water digestion (E. S. R., 31, p. 315) has been developed by the author 
and is fully described, and its application to the analysis of fresh sugar beets 
and dehydrated cossettes is discussed. 

It is concluded that the transformation of reserve food products in the cells 
of the sugar beet shows an enzymatic action, while a close parallelism was**' 
observed between the manner of action of enzyms and of inorganic catalysts. 
In both agents was noted a selective action, the prime importance of tempera- 
ture conditions, the necessity of optimum moisture conditions, and the reversi- 
bility of the reactions. Preliminary experiments indicated that a temperature 
range of from 40 to 50° O, was more favorable for an increase of sucrose than 
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liiglier temperatures. Further investigations are to be made to determine the 
optimum temperature conditions. 

The sugar beet seed industry in Prance, L. Malpeaux {Tie Agr. et Rurale, 
7 ( 1017 ), No, 19 , pp. 3S2-337 ). — The commerciai production of sugar beet seed 
is discussed, and selection based on chemical and genealogical analyses, and se- 
lection on the farm outlined. 

It is estimated that the cost of production would approximate $77.73 per 
acre, and that with a yield of 1,7S0 lbs, per acre the cost of production of the 
seed would be approximately 4.36 cts. per pound. 

Sugar cane experiments, 1914—16, J. be Veeteuil (Btil. Dept. Agr. Trinidad 
and Tobago, 16 (1917), No. 1, pp. 1-lJf ). — Extensive cane variety tests are re- 
ported for four experimental centers, with tabulated data on acre yields and 
the percentage and general composition of the juice. 

Experiments are reported in which the top, the center, and the bottom por- 
tions of the cane were compared to ascertain their relative value for sugar 
production. Ripe canes of B. 156 were employed and were cut and topped in 
the usual manner. The upper 10 or 12 in., containing 3 or 4 joints, was cut off, 
and the remaining portion cut into two equal lengths. The percentage of juice 
extracted amounted to 54.6 for the tops, 65.2 for the centers, and 67.4 for the 
bottoms, with sucrose contents of 7.52, 17.93, and 17,76 per cent, respectively. 

[Report of sugar cane work in Hawaii], H. P. Agee, G. P. Renton, J. T. 
Moie, and J. Hind (Hatvaii. Sugar Planters' Sta., Froc., 36 (1918), pp. 13-124, 
pi. 1, figs. 4 )- — The following reports, dealing with field tests with sugar cane, 
were read and discussed before the thirty-sixth annual meeting of the Ha- 
waiian Sugar Planters’ Association: Report of the Director of the Experiment 
Station, Report of the Committee on Cultivation, Fertilization, and Irrigation 
on Irrigated Plantations, Report of the Committee on Culivation and Fertiliza- 
tion on Unirrigated Plantations, and the Report of the Committee on Cutting, 
Loading, and General Transportation. 

Cuban varieties of sweet potatoes, X T. Roig and G. M. Foetun (Estao. 
Ewpt. Agron. Cuba Bol. 33 (1916), pp. 76, pis. 32, fig. 1). — Forty-seven types of 
sweet potatoes found in Cuba are listed, classified as white, yellow, violet, and 
red, and briefly described. The cultural practices involved in sweet potato 
growing are described and the uses of the crop and its importance in Cuban 
agriculture discussed. Insects and diseases attacking the crop are noted. 

The comparative efficiency of indexes of density, and a new coefficient for 
measuring square-headedness in wheat, S. Boshnakian (Jour. Ainer. Soo. 
Agron., 9 ( 1917 ), No. 5, pp. 231-247, pi. 1, figs. 5).— The comparative efficiency 
of the indexes of density now in use are analyzed and a new coefficient pre- 
sented as a substitute for the present methods of measuring compactness, which 
do not show’- the differences between tbe three types of compact wheats, namely, 
the squarehead, Triticum capitatum, tbe club, T. compaciuni, and squarehead- 
club, T. eompacto-capitat'um. An instrument for determining the density or 
squarehead coefficient of large numbers of heads, and which simultaneously 
divides the rachis into three equal parts, registers the length of the rachis, 
and registers the third of the length of the rachis, is described and illustrated 
^as designed by the author and constructed by the Officq of Cereal Investiga- 
tions of the U. S. Department of Agriculture. 

Four of the older formulas are compared, including those of Derlitzki and 
Neergaard, with reference to their application in measuring different types of 
wheat heads and to determine the experimental errors involved in their opera- 
tion. The author concludes that of the formulas given “ the average internode 
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length represents the best method for determining density, as density is 
dependent directly upon the length of the rachis and the number of its units, 
the internodes, of which it is composed.” As square-lieadedness results from 
the shortening of the terminal internodes, it wms found that the ratio between 
the number of internodes in the middle third of the rachis and the number in 
the upper tiiircl would best express the degree of squarcdiea^Iedness. The coef- 
ficient of square-headedness is found, therefore, by the formula Sq==ipj when 
Ii is the number of internocles in the terminal third of the rachis and Is the 
number in the middle third. 

Influence of environment on the color of the wheat grain, G, E. Kottub 
{Poona Agr, Col. Mag., 8 (1917), No. 3, pp. 183-183). — A study of environ- 
mental influences on the color of the grain of white wheats in the Bombay 
Presidency, India, led the author to conclude that while such influences may 
result in discoloration of the grain the effect was neither permanent nor 
progi'essive. 

Wheat and its products, A. Millab {London and Ne%o Yorlc: Sir Isaac PiP 
man d Sons, Ltd., 1916, pp. X -{- 13Jh pis. 3 , flgs. 36). — ^This contribution to l^it- 
man’s Common Commodities of Commerce series, contains a brief account of 
wheat and its products, with regard to its habitat, transportation, and the 
modem methods of producing wheat flour. 

The moistui'e content of heating wheat, 0. H. Bailey {Joicr. Amsr. Soc. 
Agron., 9 (1917), No. 5 , pp. 2 / tS - 251 ). — ^Moisture and other data are presented 
which were secured from an examination of heating spring wheat received at 
Minneapolis and sampled during the 14 days from August 3 to 16, 1916, under 
unusual temperature conditions. The mean maximum daily temperatures in 
July and August, 1916, at Minneapolis were 88.3 and 81.7® F., respectively, as 
compared with 75.5 and 75®, respectively, for the same months in 1915. The 
determinations were made at the Minnesota Grain Inspection Department 
Laboratory. 

The data indicate that the moisture content of sound, plump, spring wheat 
must be above the normal (about 13.75 per cent) before heating ensues, even 
under such extreme temperature conditions as those of 1916. Of two samples 
of heating wheat examined, containing less than 14 per cent of moisture, one 
was frosted and the other shriveled. All sami>les containing less than 14.3 per 
cent of moisture were shriveled, with low weight per bushel, indicating a tend- 
ency of such grain to heat. The author concludes that sound, plump, hard 
■wheat containing less than 14.5 per cent of moisture will keep without heating 
in storage in a temperate climate, while a lower moisture limit must be em- 
ployed in storing shriveled and frosted wheat, and possibly with sound, plump 
wheat in tropical climates. 

Tucca, Ii. S. OuNLiFFE (Estac. Expt. Agron. Cuba Bol. $4 {1916), pp. 66, pis. 
22, fig. jf ) .—Cultural practices employed in yucca growing in Cuba are given 
in detail, and its uses as human and stock food and for starch production dis- 
cussed. Brief descriptions are given of 54 varieties, together with their chem- 
ical analyses. Insects and diseases attacking the crop are noted. 

Montana grain inspection and the Federal grain standards for wheat, 
A. Atkinson {Montdna Sta. Circ. 68 { 1917 ), pp . i^)-— -This circular gives the' 
rules and regulations governing the taking. of samples of grain for grading by 
the Montana grain inspection laboratory and the Federal standards for wheat 
as announced by the Secretary of Agriculture. That part of the text of the 
Montana State grain-inspection law applying to the above is included. 

[Report of seed testing and experimental work at Oerlikon, Zurich], F. G. 
Stebleb, a. Volkaet, and A, Gbisch {ScTiweis;. Smien Untersnoh. u. Tersucihr 
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sanst, DerliJcmhZiirich, Jaliresler., 39 {1915-16), pp. 34 1 Landiv. Jalirl). ScJiwei.z, 
30 (1916), Xo, 1, pp, 1-~2S; 31 (1917), No. 2, pp, 268-301) .—^he results of seed 
inspections for 1914-15 and 1915-16 are reported. Tlie average percentage of 
purity, germinability, and availability is given for samples of seeds of clover, 
glasses, annual and perennial fodder plants, other legumes, grains, fiber plants, 
roots, other vegetables, and trees. 

General notes are given on cultural experiments in progress at Zurich. 

Weed seeds and impurities in imported seed, E. Beeakwell {Agr. Ga.z. N. S. 
Wales, 28 (1917), No. 6, pp. 405~40S). — tabulated list of the weed seeds found 
in 1,000 official samples of agricultural and vegetable seed imported into New 
South Wales since July 1, 1916, is presented. The percentage of weeds in the 
samples varied from a trace to 12 per cent. 

Solanum rostratum. — A new weed plant, T. G. B. Osgoen {Jour. Dept. Agr. 
So. Aust, 20 (1917), No. 10, pp.nss, 7S4, pj^ f).~The first occurrence of S. 
rostratum in South Australia is recorded and the plant briefly described. 

HOETICIJXTUEE. 

Commercial plant propagation, A. 0. Hottes {New Yorh: A. T. Be La 
Alare Co., Inc., 1918, pp. 180, figs. 106). — An exposition of the art and science 
of increasing plants as practiced by the nurseryman, florist, and gardener. 
The opening chapters deal with propagation by means of seeds, cuttings, bulbs, 
layers, divisions, and graftage. Directions are then given for propagating 
stocks for varions fruits, certain commercial florist’s plants, herbaceous peren- 
nials, annuals, bulbous plants, trees, and shrubs. The book concludes with a 
reference list of books on plant propagation. 

Observations on the color of seeds originating from spontaneous crossing 
between two forms of Phaseolus vulgaris, J. F. Lundbeeg and A. Akerman 
(Svcriges Utsadesfor. Tklslcr., 27 (1917), No. S, pp. 115-121). — A study of color 
inheritance in the progeny of crosses betvreen two kinds of brown beans is 
reported. 

The common bean (Phaseolus vulgaris), H. Gomes {Bol. Ag7\ ISao FauloJ, 
18. ser., 1917, Nos. 9, pp. 712-726; 10, pp. 793-807 ; 11, pp. 92S-947).—Nn ac- 
count of the common bean (P, vulgaris) with reference to its history, phylo- 
genesis, and supposed toxicitj’- of certaih forms. 

Observations on the eight-year experimental culture of kitchen vegetables 
on peat soil rich in nitrogen near Torestorp, H. von Feilitzen (Svensk. AIoss- 
kulturfor. Tidskr., 31 (1917), No. 4~5, pp. 364-386, figs. W). — ^Experiments were 
conducted with most of the common vegetables for a number of years. The 
experiments, as a wliole, indicate that good results may be obtained on peat 
soil if it is well fertilized and properly cultivated. The soil used in the -work 
showed a low content in potash and phosphoric acid. 

The principles and practice of pruning, M. G. Kains (Neio York: Orange 
Judd Co., 1917, pp. XA”E4-42d, figs. 325). — A treatise on pruning embodying the 
important resnits secured in investigations by experiment station workers and 
others In this country and abroad. The successive chapters discuss plant physi- 
ology" as related to pruning, the philosophy of pruning, buds, pruning princi- 
ples, how wounds heal, prevention and repair of mechanical injuries, dressings 
for wounds, pruning nursery stock, pruning young trees, pruning mattire trees, 
care of top-worked trees, bush fruit pruning, grape pruning and training, prun- 
ing ornamental trees and shrubs, dwarf tree pruning and training, odd methods 
of ' pruning' and training, practical tree surgery, and rejuvenation of neglected 
trees. 
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References to tlie literature of cited investigations are included. 

The question of bulk pruning, Y. II. Gaedner {Fruit World Austral., 19 
{1918), No. 1, pp. $-4, ^1- — In this paper, which was read before the American 
Pomologicai Society, the author analyzes the types of priming generally em- 
ployed, and presents evichmee to show that the radius of influence within the 
tree of any pruning (i. e., the cutting out or cutting back of any particular 
shoot or branch) is comparatively narrow. Roughly speaking, the only parts of 
the tree to show response to pruning are those close to the pruning wound and 
close to the space left by the removal of a branch. The author concludes in 
substance that if the pruning that is to be afforded orchard trees is to be 
such as will help establish and maintain rather than disturb a proper balance 
between vegetative and fruiting wood, all parts of the tree should be pruned 
annually and the pruning should be limited to the shoots, spurs, and smaller 
branches. 

Report of the director of fruit culture, A. H. Benson (Ami. Rpt. Dept. Agr. 
and Fiock [QnccnslandJ, 1916-17, pp. 64-71, pi. 1). — A review of the present 
status of the fruit and vegetable industries in Queensland, including tabular 
data showing the exports and imports of fruits and vegetables for the year 
ended June 30, 1917. 

Sixteenth re^jort of the Woburn Experimental Fruit Farm, Duke of Bed- 
ford and S. IT. Pickering {Woburn Expt. Fruit Farm Rpt., 16 (1917), pp. 76, 
fig. 1). — In continuation of previous reports dealing with fruit investigations 
conducted at the Woburn Experimental Farm (E. S. 11., 35, p. 37; 36, p. 140) 
this report embodies the results of a large mass of observations made of the be- 
liavior of apple and other fruit trees, gooseberries, currants, raspberries, and 
strawberries under different manurial treatment since the farm was ostnbUshed 
in 1804. Comparative data are also given for potatoes and onions. The re- 
sults secured are summarized in a series of tables and discussed at length. 
Data on the work previous to 1004 have been published in a previous report 
(E, S. R., 16, p. 872). 

Summarizing the results of the fertilizer investigations as a whole, it ap- 
pears that farm crops, such as potatoes and onions, have responded favorably 
to manurial treatment and there has been very little difference between the 
results from artificial manure and dung. Apples grown in similar soil have 
not responded favorably to manurial dressings of any kind. Tlie application 
of manures to strawberries increased the yield of fruit by only 12 or at most 
15 per cent above that from plants receiving no manure at all. On the other 
hand, the authors conclude that it would be madness to attempt to grow goose- 
berries or other hush fruits without a liberal supply of dung. Artificial ma- 
nures have not proved an efficient substitute for dung and under the conditions 
of the experiment their use in addition to dung has produced no good results. 

Report on the statistics of vineyards, orchards, and gardens, and root 
crops for the season 1916-17, W. L. Johnston {8>o. Aust. Ftatis. Dept. Bui. S 
(1917), pp. 4 )‘ — Statistics on the area, production, and value for the year 
1916“17, together with comparative data for the four previous seasons. 

Dusting V. spraying, h. Caesar {Catiad. Ilort., 41 (1918), No. 2, pp. 21, 22, 
fig. 1). — N comparative test of dust and liquid sprays conducted in 1916 and 
in 1917 in the Niagara district of Ontario indicates that the dust spray gave 
almost as good results as the liquid spray, both with apple scab and tlie codling 
moth. The cost of the two methods for large trees was about the same, but 
for small trees spraying was much cheaper. Although the author succeeded in 
controlling the San Jos4 scale on 48 large trees with a special dust sold for this 
puii)ose, it is believed that to do satisfactory work the dust must be ground 
much finer or must he applied just after a shower. 
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Tile autlior used dust witli very satisfactory results on sweet and sour cher- 
ries as a means of preventing rot during the picking season. The dust applied 
was composed solely of sulphur and ground talc without any poison. The 
fruit and foliage of these orchards had been kept covered by lime-sulphur and 
arsenate of lead during the earlier part of the season. 

Dusting successfully controlled powdery mildew on red varieties of grapes 
without burning the foliage. 

See also a previous note (E. S. B., 37, p. S32). 

Applying sprays for best results, G. E. Sandees (Canad. Jlort., 41 {1918), 
No. 2, pp. 23. 2Jf. fig. 1). — An extract from an address on this subject delivered 
at the annual convention of the Kova Scotia Fruit Growers’ Association, and 
based upon experimental work conducted in Nova Scotia under the direction 
of the author in 1916 and 1917. 

Helpful hints on dusting peaches, W. W. Chase (Ga. Bd. Ent. Circ. 24 
{1918). pp, 7). — This circular contains directions for the use of dusting ma- 
chines ill applying dust mixtures for the control of brown rot, peach scab, and, 
to some extent, curculio. 

The why of the dune drop ” of fruit, A. J. Heinicke {Cornell Counlryman, 
15 {1918), No. 5, pp. 267, 26S, .2.92, 294, 296, figs. S). — A popular discussion of tlie 
factors influencing the set of fruit, with special reference to apples. 

California’s grape industry, G. J. Wetmore et al. {Cal. Bd. Tit. Comrs. Bui. 
10 {1918), pp. 30). — A statistical re^uew of the California grape industry for 
the season of 1917, including data on present viticiiltural activities and sug- 
gestions dealing with the preservation and future development of the grape 
industry. 

Where and how to grow avocados, W. Popekoe and E. Simmonds (Fla. 
Crotmr, 17 {1918), No. 7, pp. 7-10, 16, 17, 23-26, figs. 8).— This article contains 
detailed instructions for growing avocados in southern California and southern 
Florida, together with a descriptive list of varieties. 

The native bananas of the Hawaiian Islands, V. MacGaijghby (Plant 
World, 21 (1918), No. 1, pp. 1-12). — This paper briefly considers some of the 
introduced bananas and discusses somewhat in detail the native varieties. 

Better California grapefruit, A. D, Shamel {Cal. Citrogr., 3 (1918), No. 5, 
pp. 94, 115, 116, figs. 4)- — progi'ess report on work conducted during 1917 
in the Improvement of grapefruit by top-working inferior or worthless trees 
with buds from superior trees. The present work is based upon methods used 
In bucl-seleetiou experiments in California citrus groves (E. S. E., 37, p, 144), 

Eelation of soil moisture to orange growth, G. A. Jensen {Cal. Citrogr., 3 
{1018), No. 5, pp. 98, 113, fig. 1). — This paper presents some of the results of 
soil-moisture experiments with oranges conducted at Riverside and Merryman, 
Cal., and at Phoenix, Ariz., during the past summer. 

The data here presented indicate that there is a close correlation between 
the growth of orange trees and the amount of available soil moisture present 
from week to week, an increase in soil moisture producing an almost immediate 
increase in orange growth. The orange is likewise sensitive to humidity in 
the air, and in the presence of a relatively high humidity will make consider- 
able growth even when the percentage of available soil moisture is low. 

The orange trees obtained no appreciable amount of moisture from soil below 
4 ft., thus indicating that it is a wmste of water to apply more than is neces- 
sary to keep the deeper subsoil up to its moisture-holding capacity. The 
movement of the soil moisture upward from the deeper subsoil is entirely too 
slow to supply the roots in the main feeding-soil area with enough moisture to 
satisfy the normal- needs of the tx*ee after the first 3 ft. of soil has been 
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exhausted of available moisture. The author points out that It requires com- 
paratively little irrigation water to maintain available moisture in the deep 
subsoil ; that an excess of water in the subsoil, when the drainage is poor, is 
likely to result in root rot; and that excessive water in a porous subsoil un- 
doubtedly carries down much idant food beyond the reach of the feeding roots. 

Papaws, F. \\‘ATT^ {Imp. Dept. Ar/?'. West Indies, Rpi. Agr. Dept. Montserrat, 
]91S~t7, p. 25). — A brief account of preliminary work untlertaken at the Mont- 
serrat experiment station with a view to securing a type of papaw with a high 
papain content. 

Proper place of mit trees in the planting program, C. A. Reed {Arner. Nut 
Jour., 8 (1918), Nos. 1, p. 5; 2, pp. 20, 21). — The author briefly discusses the 
climatic limitations of cultivated and native nut species in the United States, 
calls, attention to the lack of nut varieties for the section of country east of 
the Rocky Mountains and north of the pecan belt, and advocates the extensive 
planting of seedling nut trees along the national highways as a means of 
furnishing ample material from which to select improved varieties for orchard 
planting. 

Bay trees (Pimenta acris), F. "SVatts {Imp. Dept. Agr. Wesi Indies, Rpt. Agr. 
Dept. Montserrat, 1916-17, pp. 15-18). — Data are given on cultural experiments 
With bay trees during the year ended Alarch 31, 1917, with special reference to 
the yield in leaves and actual amount of oil distilled. Comparative data are 
given for the years 1912 to 1916, inclusive. 

The soil of Netherlands Indies and its use in agriculture (Termmeh Ver- 
liandeL Grond Nederland. Indie Gehruik Landb., Bodemcong. Djokjokarta, 1916, 
Nos. 3, pp. It, pis. 12; 6, pp. 4 1 6, pp. d3, pp. 5; 14. pp. S; 15, pp. 20; 16, pp. 
14 1 17, pp* 19. pis. 3; 18, pp. 7). — ^Aiuong tlie papers on the above subject pre- 
sented at the Netherlands Indies Soil Congress, held at Djokjokarta in October, 
1916, are the following: The Principles of Cinchona Culture (No. 3), by P. Van 
Leersum, previously noted from another source (E. S. R., 36, p. 538) ; Principles 
of Coconut Culture (No. 6), by P. E. Keuchenius; The Ivnowledge Relative to 
the Alanurlng of Perennial Cultures (No. 8) , by A. J. Ultee ; A Short Descrip- 
tion of the Usual Methods of Preparation for Planting and Subsequent Alan- 
agement of Hevea Trees (No. 13), by C. AI. Hamaker; The Principles of Coffee 
Culture (No. 14), by T. IVnrth; Soil in Relation to the Forests (No. 15), by 
H. Beekman ; Coffee Culture in the Residencies of Pasoeroean and Kediri (No. 
16), by M. W. Senstius; Green Alanuring (No. 17), by G. Bernard, previously 
noted from another source (E. S. R., SS, p. 20) ; and Notes on the Tea Soils of 
Java and Sumatra (No. 18), by J. J. B. Deuss. 

Bhododendrous and the various hybrids, J. G. Millais {London and New 
York: Longmans, Green <C- Go., 1917, pp. A'/-|-2dS, pis. 61). — A descriptive ac- 
count of all species of the genus Rhododendron, including azaleas, and the 
various hybrids. The work is well illustrated with colored and collotype 
plates, together with numerous illustrations from photographs. 

The introductory chapter discusses the love of gardening and gardens, with 
special reference to rhododendrons. The succeeding chapters deal with the 
general distribution of the species, Chinese rhododendrons, hybrid rhododen- 
drons, cultivation, rhododendrons for each month of the year, and gardens 
where rhododendrons are a special feature. The work concludes with an 
alphabetical list of all known rhododendrons and tlieir hybrids, with descrip- 
tions of all those which are generally cultivated and notes on their cultivation, 
history, and geographical distribution. 

An introduction to the study of landscape design, H. V. Hubbard and 
Theodoea Kimball {New Yorlc: The Ilaemillan Co., 1917, pp. XX-}-408, pis. 72, 
figs. 11). — ^The purpose of this work is to present a general conception of land- 
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scape design from tlie standpoint of designers and also to ser¥e as a general 
introduction to tlie subject for those whose interest In it is purely that of 
appreciation and enjoyment of landscape designs and natural landscapes. 

The introductory chapter deals with the scope of landscape architecture and 
its requirements of the practitioner. The succeeding chapters discuss the 
theory of landscape design; taste, Ideals, style, and character in landscape 
design; styles of landscape design; landscape characters; landscape effects; 
landscape composition ; natural forms of ground, rock, and water as elements in 
design ; planting design ; design of structures in relation to landscape ; and 
types of landscape designs. Appended to the work are notes on the professional 
practice of landscape architecture in America, notes on procedure in design, 
and a selected list of references on landscape architecture. 

FOEESTEY. 

Third biennial report of the State forester of Kentucky, 1917, X E. Bakton 
(Bien. Rpt, F^tate Forester Ky,, S (1917), pp. S9, pis. 6). — A brief review of 
the activities of the State Board of Forestry along the lines of forestry propa- 
ganda, investigation, and protection and of wmrk in the State nurseries and 
experimental forest, including a financial statement for the fiscal years 1916 
and 1917. 

Appended to the report are papers on Forest Taxation in the United States, 
by X B. Barton (pp. 26-30), and Growing Timber for Mining Purposes, by 
M. H. Forester (pp, 35-39), together with a check-list of the trees in Kentucky, 

Forestry, 3. H. Pratt and J. S. Holmes (F. C, Geol. and Econ. Survey, Bien. 
Rpt. State Geol., 1915-16, pp. 20-8S, fig. 1). — An account of forest activities in 
North Carolina during the biennial period 1915-16, dealing with forest protec- 
tion ; the acquisition of State and Federal forest areas ; examination of forest 
lands, farm woodlots, and cut-over lands; reports of meetings of the North 
Carolina Forestry Association and the Southern Forestry Congress; forestry 
propaganda; and miscellaneous activities. 

Progress report of the Forest Besearch Institute for the year 1916-17, 
B. B. OSMASTON {Rpt. Forest Research Inst. {Dehra Dun], 1916-17, pp. 24). — 
A report of progress made In investigations dealing with silviculture, develop- 
ment of forest working plans, forest botany, forest economy, forest ssoology, and 
forest chemistry. Appended to the report are a list of forest publications issued 
since the creation of the Forest Research Institute and a summary of revenues 
and expenditures for the year. 

Proceedings of the National Parks Conference (U. S. Dept. Int., Proc. Fat. 
Parks Conf., 4 (7917), pp. 364)* — ^This comprises a report of various paper.s, ad- 
dresses, and discussions of the Fourth National Parks Conference, held in Wash- 
ington, D. 0., January 2 to 6, 1917. 

Farm forestry, J. H. Foster, P. BL Muxen, and H. B. Kratjsz: {Texas Agr. 
Col. Ext. Serv. Bui. B-42 {1917), pp. 17). — ^A popular bulletin discussing the 
importance of farm forests, the principal wmods and wood-using industries, and 
methods of handling and marketing w^oodlot products. 

Plan of cooperation between woodland owners and the State forester {Md. 
Bd. Forestry Leaflet 18 11918}^ pp. 2). — ^The plan provides to give the owners of 
Maryland wmodlands exi>ert advice on their management and on the valuation 
and sale of woodlot products. 

The case for New Brunswick^s forests, R, Blace {Canad. Forestry Assoe. 
IPampfilet, 19171, PP* 9, pi. 1). — brief survey of New Brunswick's forest 
wealth, together with an appeal for a rational system of forestry and fire pro- 
tective measures. 
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BiitisB. forestry, past and future, W. Somebville (London and Neto York: 
Sumphrey Milford, 11917], pp. 19). — In this paper the author discusses various 
factors tending to make British forestry unprofitable in the past, shows the 
present need for aHorestation, and suggests methods of procedure. 

Eorestation practice in Norway (Jour. Forestry, 16 (1918), No. 1, pp. 50- 
55). — A summary of forestation practice in Norway based on Lindberg’s work 
on the culture of pine trees in Norway (E. S. R., S3, p. 542). 

The trees at Mount Vernon, C. S. Sakoent (Reprint from Ami. Ept. Mount 
Vernon Ladies^ Assoc, of the Union, 1917, pp. 16, pi. 1). — A record, with plant- 
ing plan, of the size and condition of the trees planted by Washington near his 
house at Mount Vernon, and of those now standing which have been planted or 
have sprung up naturally in the neighborhood of the mansion since his death 
in 1799. 

Tree growth, in the vicinity of Grinnell, Iowa, H. S. Con Ann (Jour, For-^ 
estry, 16 (1918), No, 1, pp. 100-106). — This paper presents some accurate data 
on tree growth in Poweshiek, Jasper, and Mahaska Counties, Iowa. 

The data show in a general way that the richer upland prairie soils of Towm 
are very favorable for tree growTh. Growth increment is great enough for the 
production of timber as a crop on these soils. On the other hand, the capital 
value has not yet made the timber crop the equal of corn. 

Oregon forest facts (^alem, Oreg.: State Bd, Forestry, 11917], pp. S). — A 
brief review of Oregon’s timber resources and what State and private activity 
in forest protection has accomplished. 

Krewarden^s handbook; Oregon forest fire laws (Salem, Greg.: Stale Bd. 
Forestry, 1916, pp. 4^). — This handbook indicates briefly the forest policy of 
the State and supplies the information needed by the State flrewardens in the 
discharge of their duties. 

Our present knowledge of the forest formations of the Isthmus of Panama, 
H. PiTTiEE (Jour. Forestry, 16 (1918), No. 1, pp. 76-84) > — A paper on this sub- 
ject read before the Biological Society of Washington, November 18, 1016. It 
comprises a brief account of some results of the study of the flora of Panama 
made in connection with a general biological survey organized by the Smith- 
sonian Institution. 

Porestry handbook. — II, Some of the principal commercial trees of New 
South Wales, J. H. Maiden (Sydney: Govt., 1917, pp. 2'14, pis. 83). — In con- 
tinuation of part 1 of this handbook, which discussed forest principles and 
practice (E. S. R., 35, p. 346), the present part contains descriptive accounts 
of some of the principal commercial trees of New South Wales. The species 
are considered with reference to their nomenclature, distinguishing charac- 
teristics, character and use of the wood and other products, habitat, and 
methods of propagation. The descriptions are accompanied by plates illustrat- 
ing the twigs, fruits, buds, etc., and a reference list of accessible illustrations 
of trees and shrubs of New South Wales forests is also included. 

Probable error in field experimentation with Hevea, O. P. Bishop, J. 
Gbaotham, and M. D. Knapp (Arch. BubhercuU, Nederland, Indie, 1 (1917), 
Wo, 5, pp. SS5-S66, fig. 1). — ^This has been noted from another source (E. S. R., 
37, p. 837). 

Besults of tapping experiments with Hevea brasiliensis, A. W. K. m Jono 
(Arch. UuhhercuU. Nederland. IndiM, 1 (1917), No. 5, pp. 878-402). — ^A siim- 
inarized account of the present knowledge on the tapping of Hevea trees. 

The suitability of latexometers for determining the rubber content of 
latex in field tests, A. A. L. Rttfoees and J. G. J. A. Maas (Meded. Alg. Proof 
stat. Alg. Ver. Ruhherplanters Oostkust Sumatra, Rubber Ser., No 8-4 (1917), 
pp. 1 - 24 ). — ^In view of the contention supported by various writers that 
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latexometers often give very inaccurate figures as to the rubber content of 
latex, four series of experiments were conducted under estate conditions in 
which the percentage of rubber was measured by means of latexometers of 
different types and also by the dry weight of a slab coagulated from a 50 or 
100 cc. sample of latex. The figures found by the latexometer measurements 
differed from those found by the dry-weight measurements, but the relative 
figures remained the same. 

The authors suggest that the differences may be partly due to errors in the 
weight of the dry samples. The errors of the latexometer measurements are 
largely explained by errors in the scale and by the influence of temperature on 
the readings. 

Thirty-seven years of spruce selection in Austria, Reuss {Centhh Gesani. 
Forstw.y Jf2 {1916), No. 11-12, pp. $83-417: abs. in Internat. Inst. Agr. IRomeJ^ 
Iniernat. Rev. Sci. and Pract. Agr., S {1917), No. 8, pp. 1116-1118 ). — In con- 
tinuation of selection studies reported on in 1S84 the results are given in this 
paper of selection studies conducted to 1916. The earlier work is also sum- 
marized. 

The experiments in pure selection were made with 21 classes of spruce seed 
taken from parent trees ranging in age from 23 to 142 years. The influence 
of the parent on the progeny is considered unth reference to the climatic origin, 
age, growth performance, and distinguishing characteristics of the parent. The 
study is being continued by the Imperial Forestry Experiment Institute at 
Mariabrunn. 

The rotation period of teak, H. Beekmaj^ {Boschbomck. Tijdschr. Tectona, 
10 {1917), No. 12, pp. 995-1044 )- — A paper on this subject delivered at the 
E’orest-Keepers’ Congress, held at Djocja, October 17-18, 1917. 

Forest terminology. — Terms used in the lumber industry (Jour. Forestry, 
16 {1918), No. 1, pp. 1-75 ). — This comprises an alphabetical list of terms used 
in the lumber industry, prepared by a committee of the Society of American 
Foresters. A similar list of terms used in forestry has been noted (E. S. R., 
36, p. 744). 

DISEASES OE PLANTS. 

The Michigan plant disease survey for 1914, G. H. Cooisrs {Rpt Mich, 
Acad. 8cL, 17 (1915), pp. 12$-138, pis. 4 ). — This is a preliminary account of re- 
sults obtained in a plant disease survey conducted by the department of botany 
at the Michigan Agricultural College in cooperation with the U. S. Department 
of Agriculture. 

The present extent of curly dwarf and that of leaf roll of potato is outlined. 
The cucumber disease situation appears to be serious. A disease of unknown 
causation, called white pickle, is described supposedly for the first time. A 
very injurious stunting disease of celery is ascribed to a bacterium which 
plugs the vascular system. A somewhat similar disease of lettuce is named 
stunting disease of lettuce. Sdlerotinia libertimia causes a disease of green- 
house lettuce and a trench rot of celery. Black rot of lettuce is supposedly 
associated with a Rhizoctonia. Chestnut bark disease has not been found in 
the State. Maple antbracnose and leaf scorch are contrasted. The Phyl- 
losticta disease of horse chestnut has not proved to he serious. Certain heart 
rots, especially of maple, though doing serious damage, have largely escaped 
attention hitherto. 

Investigation work [on the control of plant diseases and injurious insects 
in Ontario] {Ann. Rpt. Ontario Agr, €ol. and Bxpt Farm, 4^ (1916) ^ pp. 12- 
14 ), — It is stated that work during this year looking to the control of pear 
blight was successful, and that a bulletin is to be published on the practical 
control of that disease. * 
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A somewhat extensive test was made on apples, plums, cherries, peaches, 
and grapes of a dust mixture composed of 85 per cent very finely ground 
sulphur and 15 per cent lead arsenate powder, the latter being omitted when 
not required for insect control. The results have been previously noted 
(E. S. R., 37, p. 832), In case of apples treatment with calcium arsenate and 
soluble sulphur resulted in leaf fall and reduction of the size of the fruit. 

Peach yellows and little peach have been shown to he spread by budding 
healthy stock with material from diseased trees. A considerable proportion 
of the pits from diseased trees (S per cent) have grown, and none have as yet 
(after three years) developed the disease. 

[Plant diseases in Ontario] {Ami. Rpt. Ontario Agr. Col. and Expt. Farm, 
42 (1316), pp. 15-lS ). — ^While certain fungus diseases were favored by the cold 
wet weather during the spring, some others which generally cause serious loss 
W'ere unusually scarce, owdng presumably to the dry w’eather of the summer 
months. The most injurious diseases of the year were peach leaf curl (Exoas- 
cus deformans) , apple scab (Ventiiria ponii), leaf spot or shot-hole fungus of 
cherry {Cglindrosporium and raspberry cane blight (Coniotliyrium 

fttckelii). Winterkilling wms also reported of raspberry and cherry, the latter 
having been almost completely defoliated by the shot-hole fungus during the 
previous summer. 

Diseases thought to be new to Ontario are rust of cultivated snapdragons 
and a damping-ofi; disease of young tomato plants, both of which are briefly 
discussed. The former is said to be due to Puccinia anUrr}im% the latter to 
Phytoplithora infestans. 

The results of experimentation during four years indicate that late blight 
of celery may be prevented by spraying with 4 : 4 : 40 Bordeaux mixture when 
the plants are in the seed bed and at intervals of ten days or two weeks 
thereafter throughout the growing season. Lime-sulphur is not recommended 
for celery blight, but the results of one year’s test with sulfocitle indicate that 
this substance may prove to be a cheap substitute in this connection for 
Boxxleaux mixture, which is now expensive on account of the high, cost of 
copper sulphate. 

Studies have been carried on in the life histories of the fungi causing leaf 
spot of currants and gooseberries. Overwintered currant leaves hearing Sep- 
toria rihis have always developed MycospliwrelJa grossularm^ the ascospores 
giving rise to a Septoria infecting Rihes spp. and presumably being S. rihis. 
Plants have also been infected directly with the ascospores. R. anrea is also 
infected with a species described as S', aurea, a perfect stage of which has 
been found and studied, and for this the name M. a.urea has been proposed. 

A report is made on investigations regarding the cause and control of a 
disease of winter tomatoes. This does not seem to be carried in the seed, and 
no organism has been isolated. Steaming the soil is not effective. 

Only one white pine infected with blister rust was found. 

[Plant diseases in Scotland, 1915], R. P. Weight et al. {Rpt. JBd. Agr. 
Seot.f 4 PP- LI, LII). — ^The total number of new cases of wart disease 

of potato reported during 1915 is given as 252. Experimentation has added 
to the- list of knoTO resistant varieties 2 early, 4 second early, and 12 late 
or main crop varieties. It is thought probable that the power of resistance to 
this disease may diminish from year to year. The formalin treatment for in- 
fected soil, as tested in a garden in which the disease had been present in 
severe form, proved entirely ineffective. 

Inspection control measures regarding American gooseberry mildew having 
been neglected during the year 1914, the disease reappeared during 1915 in 
more virulent formjand over greater area than formerly. It appears that where 
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both pruning and spraying or planning alone had been carefully done the spread 
of the disease was effectively cheeked, but \vhere spraying alone had been done, 
or where one of these treatments had been carelessly done the bushes were in 
moat cases attacked more severely than usual. The disease wms reported from 
new districts, being now present in nearly every county of Scotland. 

Plant pathology [India], E. J. Bxjtler Bpt. Bd. ScL Advice India^ 

1915-16, pp. 103-113). — Ufra, due to Tylenchus angustus, the most important 
disease of rice at the present time, continues *to extend itself, practically the 
whole of the districts of Noakhali, Tippera, and Dacca, and parts of Mymen- 
Singh and probably Sylhet being affected. The loss is very great, especially in 
some sections where the main crop is deep water paddy. 

The parasite hibernates in the dried stubble, renewing its activity with the 
coming of the rains. It w'as found possible to carry the organism in an actively 
parasitic condition through its normal period of dormancy (December to April) 
by supplying constantly renewed young rice seedlings and keeping the air 
moist. This last is thought to be an indispensable condition, probably ex- 
plaining the comparative immunity of the early crop and of the main crop in its 
earlier stages. The spring crop, which is, howmver, of minor importance, may 
not be liable to injury. The nematode does not appear to survive in the soil, 
as total destruction of all stubble is follow-ed by a healthy crop. Extensive 
experimentation is in progress. 

The work of the past two seasons has established the view’ that the parasitic 
species of Orohanche in Bihar are 0. indica and O. cernna. 

The work on the black thread disease of Hevea has been continued. This 
disease, wliich is active only during the monsoon rains, is not fatal but causes 
much damage by attacking the tapped area of the bark. The causal fungus, 
which is said to differ from PJiytoplitliora faheri, attacks both hark and fruits 
at points of injury. The disease is favored by excessive humidity and shade. 
The fruits constitute the chief source of infection. P. parasiiica found on 
Vinca rosea has been studied and germination of the oospores has been accom- 
plished, the resulting organism corresponding in essentials with P. erythro- 
septica in Ireland. 

The study of the opium poppy blight has led to the conclusion that while 
Peromspora a7'l}07'ese£ns is common and epidemic under favorable conditions, 
Rhizoctonia develops only under defective drainage conditions. 

CoUetotrichum nigrum causes a serious anthraenose of chilli peppers in sev- 
eral parts of India, the organism penetrating the pod and reaching the seed. 

A plantain wilt prevalent at Pusa is said to be due to a Pusarlum distinct 
from that causing the Panama disease. In severe cases the rot may reach the 
stem and kill the whole crowm. Attack of the fruit stalk may lead to loss of 
the w^hole bunch. The fruit rot of plantain due to Glwsporium musarum is 
controlled by early spraying with Burgundy mixture and repeating this treat- 
ment every twm weeks until the fruit is nearly ripe, when ammoniacal copper 
carbonate should be employed. 

Polyporus shorece is the name given to wliat is considered a new^ fungus 
thought to cause a disease of sa! trees and described on page 555. 

The study of certain wilts of cotton, til, gram, chilli, and other crops has 
yielded no support to the view that such wilts are due to defective air supply 
for the roots or to other physical conditions in the soil, a Pusarium appearing 
to be the causal agent 

A brief account is given of the chief items of mycological work as carried 
out by other scientific departments (chiefly the provincial departments of agri- 
culture), Including the palm bud rot operations, a study of the black thread 
disease of Hevea, a disease of paddy (Ephelu orym), a root disease of coffee 
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(Fomes ausiraUs)^ chilli disease (Yermiciilaria capsid), a leaf disease of 
turmeric (y. curcunm), koleroga and a leaf disease of coffee, bi’own blight 
(Collet at rieJimn camelUw) of tea, koleroga, (i>robably FliytopMlwra arecm) of 
the areea palm, spike disease of the sandalwood tree, a Fusariiim disease of the 
potato, mango mildew, a Nectria on fruit trees, smuts of jowar, grape mildew, 
loose smut of wheat, poppy blight (Rhizoctonia and Peronospora), and gray 
rim blight of tea. 

Diseases and injuries to cultivated plants in the Dutch East Indies in 
1916, G. J. J. VAN Ha-Ll (Dept. Landb., Nifv. eii Handel {Butch East Indies}, 
Medcd. Lab. Plantenziskten, Ho. 29 (1917), pp. S7). — This is a general review, 
giving under the different economic plants condensed accounts of reports re- 
ceived from various centers on diseases observed, including injuries caused by 
some animal pests. 

The rusts occurring on the genus Eritillaria, C. O. Rees (A^ner. Jour. Bot., 
4 (1917), No. 6, pp. 36S-37S, figs. 3 ). — key is given of Uroniyces (BcidUformis, 
XJ. miurw, U. friUllariw, and U. hoUvayi vnih descriptions of all but the last 
named. 

Bacterial blight of barley, L. R. Jones, A. G. Johnson, and C. S. Reddy 
(U. 8. Dept. Ayr., Jour. Ayr. Research, 11 (1917), No. 12, pp. $25-644, 4, 

figs. 2 ). — In a contribution from the Wisconsin Experiment Station, a detailed 
account is given of a study of bacterial blight of barley, a preliminary note of 
which has been given (E. S. R., 35, p. 845). 

This disease, which is said to be widely spread and capable of px’oducing 
serious loss, somewhat resembles other bacterial diseases of cereals and allied 
plants, but it is considered distinct from these, being caused by a hitherto un- 
described organism. The disease is characterized by the appearance on the 
leaves of small, water-soaked areas which enlarge to yellowish or brownish, 
somewhat translucent blotches or irregular stripes. Similar lesions may appear 
later on the glumes, but' the chief injury is to the foliage. While there is con- 
siderable difference in varietal susceptibility to this disease, all of the main 
groups of barley are more or less subject to its attack. 

Culture and inoculation experiments have been made with the organism which 
have proved it to be the cause of the disease. A technical description is given of 
the organism, which has been named Bactcrkmi tramlucens n. sp. The inocula- 
tion experiments have shown that the disease may be readily induced on barley 
by spraying with water suspensions of the organism, but negative results were 
obtained from inoculations on oats, rye, wheat, spelt, emmer, einkorn, and 
timothy. The bacteria have been found capable of overwintering in infected 
leaves, but diseased kernels are considered the chief means of dissemination 
and source of spring infection. 

No control measures have been worked out, but the authors consider avoid- 
ance of infected seed and seed disinfection as the most promising means of con- 
trol. 

Stinking smut and loose smut in wBeat and barley (Meded. Phytopath. 
Dienst Wageningen, No. 4 (1911), pp. 24, o). — A brief account is given of 

the distribution, symptoms, progress* and effects of some grain smuts, including 
Tilletm tritici, JJstilago tecta hordei, XJ. tritioi, XJ. mcda hordei, U. avenm, and 
Urocysiis occulta, with control measures in some detail, including costs of a 
treatment employed in a cooperative plan. 

Stinking smut Is best controlled by steeping the seed in a copper sulphate or 
formalin solution, loose smut by immersion of the seed grain for 10 minutes in 
water heated, in case of barley, to 51° O. (123.8° E.), of wheat to 53°, after 
which it should be spread to dry before sowing. 
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Potato and tomato diseases, N. J. Giddings {West Virginia Sta. Bui. 165 
{1917} f pp. 24 j figs, 21). — Descriptions are given of some of the most widely 
spread and destructive diseases of potatoes and tomatoes, with suggestions for 
their conroL 

For the prevention of these diseases, rotation of crops, selection of seed tubers 
and varieties, removal of diseased material, and thorough spraying with Bor- 
deaux mixture are recommended. 

In connection with the potato diseases, the author gives an account of an in- 
vestigation to determine whether potato powdery scab was liable to become a 
serious menace in West Virginia. Badly diseased potatoes were planted in the 
field at the West Virginia Station, and at harvest time there was not the least 
sign of the disease on any of the tubers. This is believed to indicate that the 
southern conditions are unfavorable to powdery scab. 

A summary is given of spraying experiments for the prevention of potato 
diseases, from which it appears, as a result of six years’ work, that plats 
sprayed with 5 : 5 : 50 Bordeaux mixture gave increased yields of from 11 to 53.5 
per cent. These experiments were conducted on a comniercial scale and are 
believed to indicate the value of spraying even in seasons when neither early 
nor late blight was prevalent. Tests of commercial lime sulphur, which is some- 
times recommended as a potato spray, gave results indicating that tliis material 
is not to be recommended for use on potatoes. 

Our present knowledge of potato diseases: What they are and how to con- 
trol them, H. A. Edson {Froc. Potato Assoc. Amcr., 9 {1916), pp. 52-56). — The 
author gives a discussion of potato diseases, more particularly in the United 
States, including a leaf-bronzing trouble, now becoming prominent, which 
appears to be primarily of the malnutrition type, streak, mosaic, late blight 
(PhgtophtJiora infestam), powdery scab, several diseases induced by Fusarium 
spp,, blackleg, black scurf (Rhizoctonia), curly dwarf, and leaf roll. 

It is thought that, aside from the specific measures mentioned in connection 
with these diseases, the most practical method for combating potato diseases 
is probably that of planting the best stock available in the best soil types, 
cultivating in the best manner, frequent roguing out of all undesirable plants, 
and careful selection of seed tubers. 

Potato mildew or late blight, H. Bocheb {Vie Agr. et Rurale, 7 {1917), No. 
21, pp. 369, S70). — This is a brief account of the manifestations, attacks, preva- 
lence, effects, and control of FJiytophthora infest ans on potatoes. 

The organism is said to require temperatures between 20 and 30° C. (GS and 
86° F.) and to be controllable by means of two or three treatments of the 
potato plants with Bordeaux mixture, the first to be applied before the plants 
have bloomed, in May or June, the second, 20 days later. A third may profit- 
ably be given in August, if applied very promptly on recognition of its neces- 
sity. Seed treatments are also discussed, including the use of copper sulphate 
and that of sulphuric acid. Some resistant varieties are named. 

[The so-called Lahaina disease and other diseases of sugar cane], H. P, 
Agee (Proc. Hawaii. Sugar Planters' Assoc., 36 {1916), pp. 18-20). — It is stated 
that soil studies by Burgess continue to point to a correlation between the occur- 
rence of black alkali and the failure of the cane variety known as Lahaina, 
which, though vigorous, gives w'ay under various unfavorable environments. 
Tests following out this theory by treating the soil wdth gj’psum or with green 
manure have not proved conclusive. 

Infectious top rot is reported by Lyon to have appeared on Oahu and Maui 
during the year, though apparently confined to Kauai for the previous eight 
years. This disease, which is considered dangerous, was arrested by cutting 
and burning the affected canes. 
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A new and peculiar leaf spot was noted on a cane variety brought from 
Kauai, but the trouble rapidly disappeared, 

A peculiar disease noted in Hawaii and characterized by early yellowing and 
death of tlye leaves is ascribed to a fungus attacking the leaf bases. 

[The Lahaina disease of sugar cane], G. F. Renton (Proe. llaiomL Sugar 
Planters' Assoc,, S6 (1916), pp. 57-61), — ^The Lahaina trouble is said to have 
caused grave concern to many growers of sugar cane. The trouble is as- 
cribed to various causes, such as top rot, stellar crystals at the roots, senility, 
excess of sodium bicarbonate due to poor drainage, or some combination of 
these causes. 

On one plantation ammonium sulphate has been applied continuously from* 
1909 to 1917, except when an equal portion of sodium nitrate wars added in 
1911, resulting in a more or less regular diminution of the trouble. It is 
considered probable that conditions favorable to the growth of the Lahaina 
variety can be gradually brought about by using less sodium nitrate and more 
sulphates, including gypsum, and by conserving the trash, all of which meas- 
ures oppose alkalinity. Breeding expexuments are also recomui ended. 

Diseases and pests of sugar cane in the Philippines, B. B. Copeland (Phil- 
ippine Agr, and Forester, 5 (1916), No, 10, pp, SJfS-SJiG), — A condensed account of 
animals and fungi locally injurious to sugar cane includes, as known representa- 
tives of the latter class, Fuccinut knehnii (leaf rust), Ustilago saccJiari (smut), 
Bakerophonia sacchari (leaf spot), Gercospora spp. (leaf spots), Phgllachora 
sacchari, Meliola ai'undinis, Apiospora canitospora, Goniosporium extremorum 
and G, vinosum (on dead leaves), Melanconiiim sacchari (rind disease), and 
Dyctyophoi'a phalloidca, and a Marasmiiis attacking the roots. A broom rape, 
Argmctia indica, is a root parasite on cane and other grasses. 

It is supposed that most of the recognized cane pests and diseases are present 
at this time in the Philippines, owing to the antiquity of sugar culture and 
the presence of wild sugar cane in the islands. 

Orchard diseases, J. F. Adams (Proc, State Ilort, Assoc, Penn,, 58 (1917), pp, 
69-77, pis, 5). — This discussion emphasized a few of the more important dis- 
eases of apple and peach, more particularly scab (Venturia pomi), which is 
designated as the most serious of the orchard diseases, apple fruit spot or 
Baldwin spot (Phoma pomi), blotch (Phyllosticta soUtaria), sooty blotch 
and fly speck (Leptothyrmm pomi), ’with a schedule for the spraying of apples; 
peach scab (Cladosporlnni carpapliiluni), brown rot (Sclerotinia cinei'ca), 
and peach-leaf curl (Evoascus deformans), with a schedule for spraying 
peaches. 

Apple scab and methods of its control, A. X Gunderson (Trans, III, Ilort, 
Soe,, n, ser,, 50 (1916), pp. 357-864). — Apple scab is thought to have caused 
more damage to apple orchards in northern Illinois during the past two yenrs 
than any other factor, and it is thought that western New York and Michigan 
suffered even greater losses. 

In addition to reducing the quality of the fruit, this disease increases pre- 
mature dropping to a considerable extent and lowers the keeping qin>lities of 
the apple by furnishing conditions for the entrance of such organisms as those 
of pink rot, brown ripe rot, and black rot. Severe infection of the foliage also 
devitalizes the tree to a considerable extent, affecting future crops. 

The occurrence of the organism on twigs is rare or unknown in Illinois. Tlie 
disease Is described as to the development and life history of tiie causal 
organism, 

Bordeaux mixture and lime-sulphur ■9V’'ere found to be of about equal value as 
regards the control of apple scab, but the former may russet the fruit and injure 
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the foliage, while the latter may burn the fruit if applied freely in very hot 
weather after July 1, though it favors high coloration and finish and vigorous 
foliation. Lead arsenate is said to increase the fungicidal effectiveness of 
lime-sulphur. E^oiir applications are ordinarily required for primary apple- 
scab infection, or more in a wet season, such as that of 1915. Late fall or 
early spring plowing is recommended to reduce the infection. 

Spraying experiments in 1916 for the control of apple blotch, iV. J. Gun- 
DEKSON (Trans. III. Ilort. Soc., n. ser,, 50 (1916), pp. 2JtS~~251). — Reviewing |)re- 
vloiis work and conclusions by several investigators, the author notes briefiy 
the results of tests made at Flora, Clay County, 111., in 1916 against apple blotch 
on lOS 16-year-old Ben Davis trees, employing different fungicides. 

Bordeaux mixture (3:4:50) proved superior to lime-sulphur (2^- gal. to 100 
gal. water) as regards protection, though it showed some russeting of the 
fruit. Both these sprays are regarded as valuable for protection if used three, 
five, and seven weeks after the fall of the blooms. It is not advisable to alter- 
nate these sprays. 

Points which were emphasized in the coux'se of these observations were that 
unpriined trees or trees with dense tops do not permit thorough spraying, that 
low pressures are absolutely inadequate as regards apple blotch control, that 
every part of the tree must be reached and covered, and that applications must 
be made at the proper times in order to be successful. 

Results of spraying experiments at the Neoga Station, Cumberland 
County, 1916, W. S. Brock (Trans. III. Hort. Soc., n. ser., 50 (1916), pp. 252- 
215). — The spraying at Neoga, III., during 1916 is said to have demonstrated 
that a dust mixture should contain only active ingredients, of which from SO 
to 90 per cent may be fungicidal, the rest insecticidal. Even distribution of dust 
sprays requires exceeding fineness of materials, so that the dust will remain sus- 
pended in the air as long as possible, enveloping the tree in a dense cloud. 

Liquid sprays are deemed superior to dust sprays as at present applied, 
though the latter have some advantages in favored localities, their place being 
leather that of a supplemental application or a means of reaching the trees in 
time where breakdowns or failure of water supply mqke liquid sprays unavail- 
able. It may develop later from work to be done that certain applications, such 
as the follow-up spray or that applied 10 days after blooming, should employ 
the dust mixture. 

Figures are given on costs and on the relative effectiveness of sprays on in- 
sects, scab, blotch, and sooty blotch. It is concluded that liquid sprays are 
more efficient, they can be applied during high or shifting winds, they cost 
less, and they can be used as dormant sprays; wliile dust sprays can be ap- 
plied more quickly and require fewer men and teams. 

One season^s experience with the dust spray, W. S. PERruNE (Trans. Ill, 
Ilort. Soc., n. ser., 50 (1016), pp. 470-412). — It was found that u great saving 
in equipment and time could be effected by .substituting the dust for the liquid 
form of spray. Almost perfect results were obtained with early apples, hut 
conditions and results were less favorable in case of late apples, A combina- 
tion of liquid and dust gave very excellent results. Peaches on which dust alone 
was used also showed decided benefit from tbe treatment 

A bacterial disease of the Wragg cherry, W. G. Sackett (Jour. Baot, 2 
(1917), No. 1, pp. 79, SO).— A disease observed by the author first in the sum- 
mer of 1015 and kept under observation for further reports causes spots or 
specks on cherries (which appear to start only before ripening), also on the 
stems (the cherries sometimes dropping prematurely), leaves (causing a shot- 
hole appearance), and young twigs (causing watery, elliptical, oUve-brown dis- 
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colorations surrounding the lenticels, which elongate with age and become some- 
what simken and darker in color). The disease appears almost identical with 
the bacterial disease of peach and plum ascribed to Pseudomonas (Bacterium) 
pruni but not known to have been found previously on the ciierry> of which 
only the Wragg variety appears to be affected. 

Spraying experiraeuts with self-boiled lime-sulphur reduced the fruit injury 
from 41.4 to 10.2 per cent. 

Abnormal blossoms on black currant, K. G. HATroN and J. Amos (Gard. 
Gliron., S. ser,, 61 (1917), No. 15S4, p. 180, figs. 5).— Black currant bushes at 
the Wye Station under observation for two seasous have shown, in a bnsli 
that was conspicuously nettle headed, a further abnormality in which the fruit- 
ing spurs of the abnormal inflorescence consisted of one or more single blos- 
soms, each on a short pedicel, together wdth several racemes, the abnormal 
condition of the blossoms differing in the two instances as described. Both 
types of abnormal blossom appeared on each spur and were fairly frequent 
over the wdiole bush, which showed no normal flowers and set no fruit. The 
observations are to be continued. 

A new disease of grapevines, Acarinosis in Havarra, A. Azanza (Prog. 
Agr. y Fceuario, 2S (1917), Nos. 999, pp. 64, 65; 1001, pp. 89-91; 1007, pp. 158- 
160; 1012, pp. 2B1-223; 1014 , pp. ) ,— This is a discussion of the anomaly 

of grapevine said to be known universally in France as court noii§, of the work 
and the views of various investigators thereon, of the damage suffered in con- 
nection with this condition of grapevines, of more or less similar conditions as 
variously reported, of somewhat inconclusive experimentation testing for 
transmisslbility of this condition, of the organisms found in connection there- 
with, of the probability of a connection between court none and ttie occurrence 
of acarids on the vines, of the conditions apparently related to the occurrence 
of the trouble (weather, soils, and age of the vines), and of remedial measures. 

Prevention of mildew outbreak, J. Oasc6n (Prob. Agr. y Pecuario, 23 (1917), 
No. 999, pp. 70, 71). — This is a discussion of the preparation and use of Bor- 
deaux mixture or of copper acetate for grape downy mildew. The period 
betw^een the swelling of the buds and the opening of the blooms is considered 
a time of great danger to the plant on account of the rapid growth and expo- 
sure of susceptible surfaces to the infection. 

Control measures against grape downy mildew, V. 0. Manso dk ZAnuja 
(Proy. Ar/r. y Pecuario, 23 (1917), No. 1009, pp. i8l3-I8//).— This contains refer- 
ence to results of W'ork in 1915 as bearing upon the problems of the current 
year, and more particularly as showing the etticacy of copper sprays, when 
properly made and used, against grape downy rnildew. 

Copper sulphate and copper sisrays, V. C. Manso ue Zuniga (Prog. Agr. y 
Pecuario, 2S (1017), No. 1007, p. 163). — As the result of tests at the Haro sta- 
tion, it has been found possible to reduce the copper sulphate in the sprays 
employed against grape dowmy mildew to 0.5 per cent by employing casein. 
The reduction of the copper content to 0.25 per cent has not proved succcwssfiil. 

Treatment of grape downy mildew and Oidium, V. 0. Manso de ZAniga 
(Bstac. Enol. Haro Mem., 1916, pp. 40-47). — As the result of tests w^itli fungi- 
cides for use against grape Oidium and downy mildew, it is stated that 
Bordeaux mixture with casein proved to be as effective at 1 per cent strength 
as without casein at 2 per cent. A preparation of very high basicity produced 
serious injury in all tests. 

A bacterial spot of citrus, Ethee M. Doidge (Ann. Appl Biol, 3 (1917), No. 
2-3, pp. 53-81, pU. 11). — An account is given of a citrus disease in the western 
part of the Gape of Good Hope. The primarily causal organism is described as 
a new species (Bacillus citriniaculans) . It is symptomatically characterized 
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by dark sunken spots on the fruit and shoot The infection gives entrance to 
fungi which destroy the fruit. 

A bacterial spot of citrus fruits, Ethel M. Doidge {Agr. Jour, So, Africa, 
2 (1915), No, 11, pp, 180-182, jJs, 2), — This is a condensed account of the disease 
noted above. 

' Bud rot of the coconut palm, O. H. Knowles {Dept. Agr. Fiji Pamphlet 20 
(1916), pp. 2), — A brief general account of coconut bud rot in other places is 
followed by a sketch of conditions noted in Fiji, with suggestions regarding 
points to be observed in suspected cases. 

Investigation of diseases of the rose {Gard, Chron. Amer„ 21 (1917), No. 6, 
p. 245 ). — Investigations carried on since August 1, 1916, in northeastern United 
States are said to show that the more important rose diseases prevalent, in 
their order, are black spot, mildew, crown gall, stem canker, Phyllosticla leaf 
spot, rust, bud rot, and miscellaneous leaf spots. Fungi and bacteria causing 
other diseases are being studied. 

A disease which appears to be new and important is briefly described 
under the name crown canker. Specimens have been sent in from many 
points extending as far west as Missouri. It was first observed by the author 
in September, 1916, but has possibly been present for four or five years. All 
rose varieties appear to be susceptible. The attack occurs just beneath the 
soil surface, advancing slowly, but killing the plant eventually after a decline 
in the number and quality of the flowers. Control experiments are now under 
way. The fungus is thought to live in the soil and to necessitate soil sterili- 
zation when the organism has once gained a foothold. 

Montana forest tree fungi. — I, Polyporacese, .1. B. Weie (Mycologia, 9 
(1917), No. 3, pp. 129-137, pi, 1), — ^The present list, confined to the Poly- 
poracess, is the first part of a classified record intended to include the names 
of all forest tree fungi of importance to be found in Montana. 

Observations on forest tree rusts, J. R. Weie and E. E. Hxjbeet (Amer, 
Jour, Bot,, 4 (1917), No. 6, pp, S27-3S5, figs, 2). — It is suggested, in view of 
comparisons made (pending a study of cultures which is considered necessary 
for finfd determination), that Uredinopsis copelandi be considered as identical 
with U, pteridis, a technical description of the secial stage of which is given. 

Data briefly noted indicate the presence of a biological species of Puccini- 
mtrum pustulatum occurring on EpiloHum adenocaulon and overwintering by 
means of mycelium and uredinia upon the rosettes which live until spring. 

Studies carxded out on Goleosporium solidaginis occurring on Astei' and Soli- 
dago are said to confirm the conclusions of Mains (B. S. R., 3G, p. 647) regard- 
ing the wintering habit of this fungus. 

A practical method of preventing the damping-olf of coniferous seedlings, 
C. A. Scott (Jour. Forestry, 15 (1917), No, 2, pp, 192-196, pis. 2), — A method 
said to be practical and highly satisfactory is described of sterilizing forest 
nursery seed beds with steam delivered at 120 to 160 lbs. pressure for from 35 to 
45 minutes under inverted pans previously weighted down. This plan has 
stood the test of use for two seasons very favorable to the fungus, causing 
the damping-off of coniferous seedlings, except in the case of the Engel mann 
spruce. The unsterilized beds of all species showed almost a total loss. Ger- 
mination in the sterilized beds occurred from two to four days earlier and 
was more nearly complete, giving a considerable saving in the cost of seeds. 
This methods also destroys all weed seeds, thus eliminating the cost of weeding 
and counterbalancing thereby the entire expense of sterilizing the beds. The 
seedlings in the sterilized beds made a much more vigorous growth, attaining 
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before tlie close of tRe growing season from two to four times tlie size of tlaose 
on tlie untreated beds. 

How to preserve tRe oaks, L. Daniel (Gompt Ren4. Amd. Sci. [Paris], 164 
{1917), No. 25, pp. 957-959 ). — The Injury done to oaks by mildew since 1908 is 
attributed largely to the defective methods of lopping in vogue, the resulting 
changes in the form of the tree and the disturbance of equilibrium between the 
fundamental processes culminating in a greater degree of susceptibility. 

Hevea canker, III, A. A. L. Rutgeks {Dept. Landh,, Nijv en Handel IDnieh 
East Indies'}, Meded. Lab. Plantenziekten, No. 28 {1917), pp. 40, pU. 12, figs. 
2 ). — Reporting further (B. S. R., S7, p. 458) on Hevea canker, the author states 
that the stripe canker, which shows a decay of the renewing bark and appears 
only during the very wet weather of the rainy season, may be induced artifi- 
cially by applying conidia suspended in water to the wounds made by tapping. 
The black lines enlarge and may so fuse as to cover the whole surface of the 
renewing bark. Transition stages between stripe canker and ordinary canker 
may be found. The disease may spread wuth exceptional rapidity where tap- 
ping is kept up or where water is used on the tapping cuts. Oarbolineiim, 
formerly used as an antiseptic at 50 per cent concentration, is now used at 20 
per cent, and it is thought that this may be safely reduced perhaps to 5 per 
cent. 

Both forms of canker are due to Phytophthora faheri. Canker patches of the 
ordinary sort are produced by inserting mycelium into an incision in the old 
bark. Bur formation of a certain sort described is regarded as a symptom 
of canker. Under favorable circumstances the trees recover from light attacks 
provided tapping is stopped. 

The Phytophthora forms from Hevea, cacao, and nutmeg are said to belong 
to the same species. The strain from cacao is more virulent for that host and 
for Hevea, and the nutmeg strain for its own host. Comparisons of pure cul- 
tures are said to show that morphologically the four forms P. faben, p. nico- 
tiante, P. Gotocasiw, and P. jatropJiw are distinct species, the last named being 
of the type of P. infestam, and P. fagi and P. cactorum being quite different 
from the others. 

Preventive measures considered as most important for canker include thin- 
ning, drainage, and removal of intercrops, pruning having been abandoned. 
Direct measures include cutting out the red patches of canker and the appli- 
cation of carbolineum to the stripe cankers. The disease should be detected 
early and tapping stopped. 

It is tliought from very recent experiments that stripe canker can be pre- 
vented entirely, P. faberi can attack nnwounded fruit, causing a rot which 
may spread very rapidly. Drosophila appears to be an active agency In 
spreading the disease. The burs found on Hevea trunks may be the result of 
leaf scars, pricking, or canker. Of the last named there are two forms, one 
deep-seated, the other due to secondary wood formation in the cortex and 
curable by stopping the tapping and treating the cankers. 

Abnormal leaf fall of Hevea rubber, W. McRae {Planters^ Ohron., 11 
(1916), No. S7, pp. 459-465 ). — ^This is a report of a lecture before the United 
Planters’ Association of South India in which the speaker discussed some pre- 
liminary studies of a disease which is now attributed to a Phytophthora 
hitherto but little known on rubber plantations, having been first mistaken for 
P. faberi. The effects of the disease on the different parts of the plant are 
described. It was first definitely noted as a fruit rot, but is now also charac- 
terized by an abnormal shedding of leaves from lune to August 
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Polyportis sLoreae {Roy, Bot. Gard. Kew, Bui. Misc. Inform., No, 5 (1916), 
p. 72).— A fungus suspected to cause a serious disease of sal (Bhor'ca roMsta) 
is described under tlie name of P. shorece. The effect on the wood is said to be 
similar to that produced by Trametes pint, but more marked. 

The black zones formed by wood-destroying fungi, A. S. Khoads (Byrd- 
cAise Univ. IPuhs.], 17 (1917), No. 28, pp. 61, fiys. 7). — ^TMs is the beginning 
of an attempt to throw some light on the nature and significance of the black 
lines or zones of decay which accompany several fungi in many kinds of wood. 
These are said to indicate the first stage of decomposition in dicotyledonous 
woods, but may also be found in wounds in such trees while living or when but 
newly fallen, even before the presence of fungi can he demonstrated, being in 
this case due solely to oxidation of the woody substance. These decomposition 
products are said to arise only after the death of the cells through the oxidation 
of their contents and certain constituents of the cell walls, this formation occur- 
ring most notably in the parenchyma cells, which are infiltrated, causing the 
appearance of blackish zones of varying thickness. Wood thus infiltrated is 
to be considered as pathological heartwood. The blackish zones move forward 
with the advance of decay and disappear with its completion in a given region. 
In coniferous woods the formation of these decoloring decomposition products 
is relatively insignificant. Three factors said to be necessary are the presence 
of dead cells, an optimum supply of moisture, and sufficient oxygen to supply 
the needs of the oxidation process. 

The partially decomposed material of woody plants forms a particularly 
vague and indefinite group of substances containing the nonvolatile products 
of the action of fungi, enzyms, and oxygen, all of which are exceptionally 
resistant to chemical reagents. 

It is possible to prepare, by oxidizing fresh sapwood, a product resembling 
that resulting from decomposition in various woods, either in wounded areas 
of living trees, in dead wood, or as the result of the activity of wood-destroying 
fungi. Decomposition products resembling the so-called wound gum are caused 
by oxidation or else by wood-destroying fungi which hasten the decomposition 
and hence the oxidation. 

Damage by spurs, J. L. Richaeds (Mass. Forestry Assoc. Bui., 117 (1915), 
pp. 25-27, pis. 3 ). — An account of the admission of destructive nematodes and 
fungi, including chestnut blight, by way of the wounds made by climbing irons, 
which leads to the conclusion that spurs should not be used on valuable trees. 

Tests with chemicals on control of nematodes, T. A, G. Sghoevers (MedecL 
Rijhs Hoogere Land, Tuin en BoscMouwsch. IWageningenJ, 12 (1917), No. 1, 
pp. 46-48 ). — ^The author reports some preliminary tests with several chemicals 
in attempting to control Heterodera radicieola in roots of tomato plants. He 
states that lime mixed with ammonium sulphate gave the best results, but that 
these were almost equaled by those from naphthalin and those from formalin. 
Two compounds tested seemed rather to favor the development of the nematodes. 

ECONOMIC ZOOLOGY— ENTOMOLOGY. 

^ The vertebrate zoologist and national efficiency, W. P, Taylob (Science, 
n. ser., 46 (1917), No. 1180, pp. 123-127). 

Conservation of game in the HyTational Forests and IJTational Parks, B, W. 
Nelson (A^ner. Forestry, 23 (1917), No. 279, pp. 139-145, figs. 10). 

What Big Lake [Beservation] means as a game refuge, G. W. Field (Wild 
Life, 1 (1917), No. 1, pp. 5, 15, fig. 1). 

Bio Grande bird reservation, New Mexico, G. Willetl (Bedam. Rec. lU.B.J, 
8 (1917), No. 4. PP- i90, 191, fig. 1). 
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A visit to the heronry at Walker Lake. — Even the egret, once on the 
verge of extinction, is coining hack on this toe sanctuary, R, A. Holland 
(Wild Life, 1 {Ull), No, p, 9), 

Lost and disapi 3 e.ax’ing wild birds of Missouri, W. L. McAteb (Wild Life, 

1 iim), No, 2, pp. 7, id). 

The birds of the Anamba Islands, H. G. Oberholser (U. Nat, BuL 
9s mm, pp. 15, pis. 2). 

Birds collected by Br. W. L. Abbott on various islands in the Java Sea. 
H. C. Oberholser (Proc. U. S. Nat Mus., 5^ {1917), pp. 111-200). 

The status of Aplielocoma cyanotis and its allies, H. C. Oberholser (Con- 
dor, 19 (i.9i7), No. S, pp. 91 95). 

Notes on the fringilline genus Passerherbulus and its nearest allies, H. 0. 
Oberholser (Ohio Jour. Set, 11 (1911), No. 8, pp. 3S2-336). 

A review of the subspecies of the leach petrel, Oceanodroma leucorhoa, 
H. O. Oberholser (Proc. U. S. Nal. Mus., 54 (i9i7), pp. 165-112). 

The relationships of the fossil bird Palaeochenoides mioceanus, A. Wet- 
more (Jour. G-col, 25 (1911), No. 6, pp. 555-551, fig, 1), 

How to attract birds in the East Central States, W. L. McAtee (U. B, 
Dept Agr., Farmers’ But 912 (1918), pp. I 4 , flgs. 11). — This, the fourth of a 
series of bulletins describing the best methods of attracting birds in various 
parts of the "United States (E. S. B., 38, p. 53), covers the territory west of 
Pennsylvania, north of Tennessee, and east of the one-hundredth meridian. 

The agricultural value of bird life in Louisiana, H. H. Kopman (Mod. 
Farming, 4 I (1911), No. 12, pp. 3, 4). — ^This account includes a brief report of 
several bird counts made on farm land in Louisiana during the breeding 
season of 1915. 

On the life history of a soil ameba, O. W. Wilson (Univ. Cal, Puhs. Zoot, 
16 (1916), No. 16, pp. 241-292, pis. 6). — ^A detailed report of studies of the life 
history of Naegleria gruheri, pure mixed cultures of which were maintained 
under laboratory conditions for a period of two years. In these cultures 
encystment and exeystment, enflagellation and exflagellation, and exogenous 
and endogenous budding were observed and are described. A bibliograjiby 
of 45 titles is included. 

Ninth annual report of the State entomologist of Indiana, F. N. Watxace 
(Ann. Ept State Ent. Ind., 9 (1915-16), pp. 230, figs. J32).— This report in- 
cludes papers on Some Injurious Insect Pests of . the Year (pp. 23-47) which 
Incorporates a paper by M. E. Kinsey on the Onion Thrips; Some Common 
Diseases of Tegetables (pp. 77-90) and Directions for Sterilizing Soil in Plant 
Beds and Greenhouses (pp. 91-96), by J. B. Demur ee; Report of the State In- 
spector of Apiaries (pp, 98-104) ; and Some of the Important Insect Pests of 
Indiana, by R. E. Snodgrass (pp. 105-225). 

Report of the entomologist for 1916, H. A, Sxteeage (Penn. Dept. Agr. Bui, 
290 (1911), pp. 05-7d).— This is the usual annual report (E. S. E., 37, p, 459). 

Report of the Dominion entomologist for the year ended March 31, 1916, 
O. G. Hewitt (Canada Dept. Agr., Rpt. Dominion Ent., 1916, pp. 73, pis. ^).— 
This reports on the work of the year under the headings of the administration 
of the Destructive Insect and Pest Act; introduction of parasites and predatory 
enemies of the brown-tail and gipsy moths; insects affecting cereal and other 
field crops, garden, and greenhouse; and insects affecting forest and shade 
trees. Summary reports of the work carried out at the field laboratories follow. 

[Insects of economic importance in Cuba] (Sec. Agr. Cuba, Com. Sanid. 
Veg., Bui. 1 (1911) {EngUsli Ed.}, pp. 36-4^, 52-66, 67-17, pU. 22).—TliC injury 
caused to sugar cane by Pseudococcus saccliaH (pp. 36-38) and by the cercopld 
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Momepfiora Mcincta (pp. 38-43), particularly to parana grass (Paniam nu- 
midimmm) in Camaguey, is reported upon, A list is given of the insects and 
diseases of economic importance in Cuba arranged according to their host 
plants (pp, 52 - 66 ), and an account of the occurrence of the spiny citrus white 
fly (Aleurocanthus woglumi) in Cuba, including a list of host plants (pp. 67 - 
77), references to which have been previously noted (E. S. B., 38, p. 462; 38, 
p. 158 ), 

[Entomological investigations] (Hawaii. Sugar Planters' Assoc., Rpf, Ewpt. 
Sta. Com,y l&17i pp. 6-11). — This is a summary of the entomological work at 
the Hawaiian Sugar Planters’ Station. Particular attention was given to work 
with the natural enemies of the Anomala beetle. 

[Hawaiian insects] (Proc. Hawaii. Ent. Soc., 3 (1916), Ho. 4, pp. 270-272, 
274^ 276-280, 287, 288, 292-294, 296-368, figs. 67).— The papers here presented 
include the following: Notes on Two Species of Hawaiian Diptera (Brachy- 
deutera argentata and [Homalomyia'] Fannia piisio) (pp. 270--272), Clerada 
apicicornis Sucking Blood (p. 274), and Webbing Clothes Moth (Tineola hiseh 
Uella) Predacious (p. 274), by J. F. Illingworth; Notes on a Peregrine Bethylid 
(Epyris ecDtramus n. sp.) (pp. 276-279) and Notes on Dictyophorodelphax mira- 
MUs (pp. 279, 280), by J. Bridwell; Notes on the Life History of Attagenus 
plehius, by J. F, Illingworth, an account of which has been previously noted 
(E. S. R., 37, p. 567) (pp, 287, 288) ; Description of a New Species of Sx^alangia, 
S. philippinensis, a parasite of the horn fly (Lyperosia irritans) introduced 
from the Philippines in 1914, by D. T. Fullaway (pp. 292-294) ; Exhibition 
of “Types” of Some Recent Hawaiian Lepidoptera [41 species], by O. H, 
Swezey (pp. 296, 297) ; New Hawaiian Delphacidas, including descriptions of 
1 genus and 15 species and subspecies new to science (pp. 298-311) and 
Homopterous Notes, including descriptions of 26 new species (pp. 311-338), 
by F. Muir ; Reference Tables of the Hawaiian Delphacicls and of Their Food 
Plants, .by W. M. Giffard (pp. 339 - 348 ) ; and Economic Aspects of our 
Predacious Ant (Pheidole megacepliala) , by J. F. Illingworth (pp. 349-868). 

Annual report for 1916 of the zoologist, C. Waeburton (Jour. Roy. Agr. 
Soc. England, 77 (1916), pp. 222-234, figs. 4)^ — This consists in large part of a 
report upon the occurrence of some of the more important insects. 

British insects and how to know them, H. Bastin (London: Methuen & Co., 
Ltd., (1917), pp. 129, pis. 12; rev. in Rev. Appl. Ent, Ser. A, 5 (1917), Ho. 7, p. 
327). — This is a small text-book comprising a popular introduction to the study 
of British insects. 

Insect and arachnid pests of 1916, R. S. IMacDougall (Trans. Highland and 
Agr. Soc. Scot., 5. se7\, 29 (1917), pp. 116-152, figs. 25). — This reports observa- 
tions of the occurrence, etc., of the more important insect and arachnid pests of 
the year (E. S. R., 36, p. 252). 

Imported insect pests, C. Yeooman (Country Gent., 82 (1917), Ho. 4^, PP> 
12, 13, figs. 8). 

Grass and clover insects, 0. R. Crosby and M. D. Leonard (H. Y. State Col. 
Agr., Cornell Ext. But, 20 (1917), pp. 20, figs. 18). — A popular account of the 
more important grass and clover insects. 

Chortophila cilicrura and Thereva sp., pests of rye in Silesia, Germany, 
Obebstein (Ztsehr., Pfians^enkrank., 26 (1916), Ho. 5, pp. 277-280; ahs. in Inter- 
mit. Inst. Agr. [Rome}, Internat. Rev. Sci. and Pract. Agr., 7 (1916), Ho. 10, 
pp. 1558, 1559).— In Silesia during the period 1914-15 it was observed that 
over a vast area the leaves of rye were completely devoured by C. cilicrura. 
Corn was attacked, but not to the same extent as rye, and lupines that followed 
rye were also attacked. Another pest, an undetermined species of the dipterous 
genus Thereva, is also mentioned as attacking rye. 
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[Potato and alfalfa insects], E). Escomel (Boh Min, Fomento [Pew], No, 6 
{191'7)f pp. — Tlie potato aphid (Macrosiphum solanifolU) , a small crus- 

tacean (Omiscus nmra?ios), and a lepidopteran are reported as injuring the 
potato, and the reel spider (Tetranychus telarius) as injuring alfalfa. 

Insects affecting vegetables, C, J. S. Bethune (Ontario Dept, Ayr, Buh 251 
pp, 32, figs, JfJf ). — popular summary of information. 

The role of insects as carriers of fire blight, H. A. Gossaud (Bpt, Proa, 
Mont, State Mart, Soc,, 19 (1916), pp, 84-90), — Substantially noted from an- 
other source (E. S. R., 35, p. 662). 

Insects affecting coffee In Porto Bico, 11, H. Van Zwalitwenbxjeg (Jour. 
Econ. Ent., 10 (1917), No. 6, pp, 513-517), — A brief report of observations of 
the insect pests of coffee in Porto Eico, in which the coffee leaf miner (Leucop- 
tern cotfeella), the coffee leaf weevil (Lachnopus sp.), and the coffee shade ant 
(Myrmelachista amhigua) are given particular attention. 

A simimary of onr knowledge of insect vectors, M. E. MacGregou (Jour. 
Trop, Med, and Ilyg. [London], 20 (1917), No. 18, pp. 205-209 ), — This is a sum- 
mary of our knowledge of the more important insect-borne diseases and their 
vectors, much of the data being presented in tabular form. 

On the selection and breeding of desirable strains of beneficial insects, 
C. W. Mally (So. African Jour. Set., 13 (1916), No. 5, pp. 191-195).— The author 
here discusses the possibility of developing desirable strains of beneficial insects, 
particularly as relates to the lady beetle. 

Crop pest controls, J. G. Sanders (Penn. Dept. Agr,, Bur, Econ. Zooh, 1917, 
n. ser,, Circs. 8, pp. 15; 4i PP- 9). — ^These circulars consist of brief summaries 
of information on insect pests and control measures. 

When does the cost of spraying truck crops become prohibitive? V. I. 
Safro (Jour. Econ. Ent., 10 (1917), No. 6, pp. 521-523), — The author suggests 
the following rule : 

**The cost of spraying truck crops for pests that threaten to destroy all or 
a large part of the crop does not become prohibitive until tiie immediate appli- 
cation in view, together with such following farm operations as can be definitely 
foreseen, have a total cost in excess of the reasonable expectation of gross re- 
turns from the crop in question.” 

A device for sowing grasshopper poison, T. H. Parks (Jour, Econ, Ent, 10 
(1917), No. 6, pp. 524, 525, pi. 1), — ^The author describes and illustrates a 
seeder for applying poison bran mash over large areas, improvised during a 
grasshopper campaign in western Kansas. It consists of a canvas bag which 
is strapped over the shoulder of the operator and fitted with a feeding device 
consisting of a canvas sleeve and swinging tube made of tin or galvaniaied iron. 

A suggestion for the destruction of cockroaches, C. W. Howard (Jour. 
Econ. Ent, 10 (1917), No. 6, p. 561). — ^The author’s experiments show that ex- 
posures to temperatures of from 122 to 140° F. for 20 minutes ; 24° for 3 hours ; 
18° for 20 minutes ; 10° for 5 minutes ; and 0° for from 6 to 10 minutes will 
destroy 100 per cent of the croton-bugs (Blatella germanica). 

Experiments on the physiology of digestion in Blattidse, E. W. Sanford 
(Proc. Soc. Expt. Biol, and Med., 13 (1916), No. 8, p. 193 ). — The author’s in- 
vestigations, which confirm the earlier work of Petrunkevitch (E. S. B., 11, 
p. 767), show that fat is split to soluble products and absorbed in large amount 
in the crop of the cocki‘oach. 

Sex determination in Anthothrips verbasci, A. F, Shtox (Genetics, 2 
(1917), No. 5, pp. 480-488).— A report of work with the mullein thrips carried 
on in continuation of that previously noted (B. S. E,, 36, p. 252). It is shown 
that virgin females produce only male progeny. 
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Key to the species of Leptoglossus occurring north of Mexico, E. H. Gib- 
son (Psyclie, 24 (1917), No. S, pp. 69-7S), 

On the possibility of the transmission of plague by bedbugs, J. W, 

OoBNWALL and T. Kbsava Menon (Indian Jour. Med. Research, 5 (1917), No. 

1, pp. 187^159). — The authors find that bedbugs fed on a case of septicemic 
plague are a potential source of danger. 

“Meals which contain bacteria are frequently fatal to bugs. On occasion 
bugs may survive an infection with Bacillus pestis for 38 days, and the bacillus 
may be recovered from their stomachs by culture at the end of that time. 
Bugs can not regurgitate their stomach contents in the act of feeding. If, 

therefore, bugs transmit plague by biting, they must do so by washing out 

with the saliva bacilli which have been stranded in their sucking tubes. Bacilli 
are not likely to remain in the sucking tube for long after an infected feed. 

“ It can not yet be stated for certain whether hugs can or can not transmit 
plague by biting. The likelihood of the transmission of human plague by bugs 
in biting under natural conditions is small.** 

The hop redbug (Paracalocoris hawleyi), I. M. Hawijey (Jour. Econ. Ent., 
10 (1917), No. 6, pp. 545 - 552 , pi. 1, figs. 8). — ^Each year since 1913 this pest has 
increased in numbers and caused more and more injury in hopyards about 
Waterville, N. Y., especially in the vicinity of Sangerfield, by perforating the 
leaves and stunting and deforming the stems. The initial injury is made evi- 
dent by many light spots in the still unfolded leaves. 

An account of its life history is accompanied by technical descriptions of 
its several stages, including five nymphal instars. The overwintering eggs are 
laid in hop poles from the middle of August until September and hatch the 
following year from June 1 until nearly the first of July. The nymphal period 
lasts about 30 days, the adults beginning to appear about the first of July, 
Several predators are mentioned as natural enemies, including Apeteticm 
maouliventris, Reduviolus su'bcoleoptratus, and TromUdium sp. Blackleaf 40, 
at the rate of 1 pint to 100 gal. of water with 6 lbs. of soap, applied on July 17, 
apparently killed at once. In order to be successful the spraying should be 
done about the third week in June before the vines have produced large arms. 

A contribution to the knowledge of the biology of Tingis pyri, D. Dubante 
(Bol. Lai). Zool. Gen. e Agr. R. Scuola Sup. Agr. Portid, 11 (1917), pp. 282-290; 
abs. in Rev. Appl. Ent., Ser. A, 5 (1917), No. 8, p. 842). — A report of observa- 
tions of this pest made during the spring of 1914 on apple trees on which an 
outbreak had occurred the previous summer. 

The apple and pear are the cultivated plants in Italy usually attacked, 
although a case was observed where an Infestation of a plum tree took place 
from nearby apple trees. The following sprays were found to give satis- 
factory control: (1) Petroleum 1 lb.,, soft soap 1 lb., and water 10 gal, or 
(2) soap 2 lbs. and water 10 gal., and (3) soft soap 1 lb., carbolic tobacco 
extract 1 Ib., and water 10 gal. 

A few notes chiefly on the names of nearctic Tingid?e, W. L. McAtee (But. 
Brooklyn Ent. Soc., 12 (1917), No. //, pp. 78, 79). 

Key to the nearctic species of Leptoypha and Leptostyla, W. L. McAtee 
(Bui. Brooklyn Ent. Soc., 12 (1917), No. 8, pp. 55-64)- 
AmpMscepa bivittata in its relation to cranberry, H. B. Soammell (Jour. 
Econ. Ent, 10 (1917), No. 6, pp. 552-556, pi. 1). — This is a report of observa- 
tions of the biology of the fulgorid A. bivittata, made during the course of cran- 
berry insect investigations in New Jersey and on which but little has been 
previously reported. The author suggests that, since this insect is commonly 
associated with the cranberry and attacks the woody stems and not the foliage of 
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tlie plant, it be called the cranberry vinehoi>per in preference to the name 
broad-winged leaf-hopper ” by which it has been known. 

Though the pest is said to be essentially one of secondary importance, being 
found only on vines in an unthrifty or dying condition, due to injury by other 
insects or drought, it has been taken in every cranberry section of tlie State. 
The author has reared the nymphs from egg piinctiiros made in the wood of 
the swamp blueberry {Vacciniiim coryynhosum) as well as from cranberry. One 
generation a year is produced, hibernation taking place in the egg stage either 
on winter flooded bogs or those not Ooodcd at any time. 

Effective remedy consists of the removal of the major insect pests and the 
general improvement of conditions of vine growth by better cultural methods, 
such as pruning, sanding, and the application of fertilizers. Keflowing the bog 
about August 1 for a period of 24 hours, at wdiich time the nymphs will have 
hatched and no eggs have been laid by the new adult, is suggested, A light 
wind will blow the bugs to one shore, where they may be killed by the use of a 
kerosene-burning spray torch. 

The family Isometopidse as represented in North America, E. H. Gibson 
{Bill. BrooUyn Ent. Soc., 12 {1917), Eo. 4, pp. 73-77). —Three species are de- 
scribed as new and the genus Lidopus erected. 

A key to the species of Bictyophara, E. H. Gibson {Bui. Brooklyn Ent. Soo., 
M {1917), No. S, pp. 69-^71). 

The pear woolly aphis, W. M. Davidson {Mo. Bui. Com. Eort. Cal., 6 {1917), 
No. 10, pp. S90-396, figs. This paper, based ui>on the studies of Eriosoma 
pyricola previou.sly noted (E. S. R., 35, p. 463), includes later observations and 
a brief discus.sion of control measures. 

In the control work miscible oil, kerosene oil emulsion, and distillate oil 
emulsion were used at proper strengths with success in controlling aphis on 
the roots of young orchard trees. Carbon bisulphid injected into the soil in 
liquid form proved satisfactory both on young orchard trees and in the nursery, 
although there is some danger to the trees in its use. 

The box elder aphid (Chaitophorus negundinis), R. L. Webstee {Iowa Bta. 
Bui. 173 {1917), pp. 95-121, figs. 12 ). — ^This account deals largely wflth biological 
studies of 0. negundinis, a plant lou.se which quite generally infests the box elder, 
one of Iowa’s common trees. In that State nearly all box elders are infested by 
the pest and often to such an extent that it becomes a great nuisance. It was 
particularly obnoxious in southwestern Iowa in 1908 and in 1910 was so abun- 
dant throughout the State that the box elder foliage was very light. Although 
the box elder {Acer negundo) is the only plant on which this species is abun- 
dant, the insect has been recorded by Sanborn on catalpa. It is recorded as 
occurring from Manitoba and Ontario in the north south to Las Vegas, N. Mex., 
and from New York in the East and California in the West, though ruo.st abun- 
dant in the States of the Upper Mississippi Valley. It appears to be a native 
species, having been originally described by Thomas from Illinois in 1878. 

The egg, in which stage the wunter is passed, hatches early in the spring just as 
the box elder buds are ready to burst and on which the young soon begin to feed. 
Early in June or even late in May normal forms give birth to dimorphs and from 
then on, during July and August, only the dimorphic forms are generally found 
on the leaves. The author has observed the dimorphs to molt twice, after wdiich 
they become normal forms that become active late in August or early in Sep- 
tember, and when mature give birth to normal forms. It is pointed out that 
the presence of these dimorphs in midsummer accounts for the fact that for 
about three months but little damage is done to box elders, the dimorphs re- 
maining on the leaves, entirely inactive. Due to this fact it is very diftlcult to 
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control the plant lice by spraying infested trees when only the dxmorphs are 
present since they lie so flat on both the upper and lower surfaces of the leaves 
that it is difficult to reach any large percentage of them with the spray. The 
true sexes appear in October and eggs are deposited on the bark, twigs, and 
branches of the trees. Observations of 12 generations are recorded, the dl- 
morphs having first appeared in the fourth and in the four succeeding. It is 
thought that under normal conditions there are six or seven generations in- 
cluding a generation of dimorplis in midsummer. Technical descriptions are 
given of the several forms. 

Syrphid flies are its most important natural enemies, two species, Allograpta 
ol)liqua and Syrphus americamts, having been common at Ames in 1912. The 
larv£e of an agromyzid species (Leucopis sp. near griseola) and a eecidomyiid 
(ApMdoletes sp.) were observed by the author to feed upon this aphid. Among 
other predacious enemies observed are several species of lady beetles (Hippo- 
damia convergens, Cycloneda sanguina, Adalia hipwnctata, and Seymmis ameri- 
canus), the insidious flower bug (Triplileps insidiosus), a capsid (Plagiogna- 
thus annulatus), chrysopid larvm (Chrysopa nigricornis, O. plorabunda, and 
C. oculata), and a large red mite (Rhyndiolophus pilosns). Hymenopterous 
parasites serve as important checks, Praon coloradensis having been the most 
common species, and Aphidius polygonapliis was reared. 

Control measures recommended include the use of blackleaf 40 (1 : 500) In the 
early spring against the eggs on the bark; and 6f per cent kerosene emulsion 
or whale-oil soap (1:10) against the plant lice on the leaves when abundant 
in May and September. Since only the dimorphs are present during the sum- 
mer, the spraying must be done before June or after September 1. 

A list of 24 references to the literature is appended. 

ApMs immunity of teosinte-corn hybrids, W. B. Geenert (Science^ n. mr,, 
46 (1917), No. 1190, pp. S90-$92). — The data here presented relate to first 
generation hybrid plants from seed produced by fecundating teosinte (Hucloma 
mexieana) with pollen of yellow dent corn (Zea indentata), which species 
hybridize freely. The author observed that whereas both the roots and foliage 
of corn plants were heavily infested with aphids, no aphis was ever discovered 
upon either the teosinte or hybrids nearby. 

Chermesidas in relation to British forestry, H. M. Steven (Trans. Boy. Scot. 
Arhor. Boc., SI (1917), pt. pp. 181-155, pis. 4, figs. //).— A summary of Infor- 
mation on this family in which particular attention is given to their life history. 

The fluted scale (Icerya purchasi), E. R. Speyer (Dept. Agr. Ceylon Leaflet 
S (1917), pp. 4, fig. 1). — A summary of information on the cottony cushion scale 
in Ceylon. 

Icerya purchasi in Ceylon: A warning to India, T. B. Feetchee (Agr. 
Jour. India, 12 (1917), No. 4, pp. 525-531, pi. I).— The discovery of the cottony 
cushion scale in Ceylon in December, 1915, an account of which has been noted 
above, and its rapid spread on Acacia spp. and citrus, together with the possi- 
bility of its introduction into India, have led to the preparation of this account. 
A list of 36 titles to the literature consulted or quoted is included. 

Studies on the morphology and susceptibility of the eggs of ApMs avense, 
A. pomi, and A. sorbi, A. Peterson (Jour. Boon. Ent., 10 (1917), No. 6, pp. 
556-560). — This is a report of studies made at the New Jersey Experiment 
Stations. 

A series of experiments conducted with various insecticides and other chemi- 
cals, briefly summarized, shows conclusively that the eggs of these three species 
are susceptible to various insecticides, particularly lime-sulphur and lime-sulphur 
combined with nicotin, and that they are also susceptible to various chemicals 
not generally used as insecticides. Orchard experiments with lime-sulphur 
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(1:9) and lime-snlpiiur (1:9) com-bined with blackleaf 40 (1:500) gave good 
results in killing eggs of A. amnw and A. sorhi when the spray was applied as 
the buds started to swell, March 31 to April 7. 

Some Florida scale insects, 0. B, Wilson (Quart. Bui. Plant Bd. Fla., 2 
(1917), No. 1, pp. 2-65., figs. 70). — Brief descriptions are here given of 86 
species of Goccidse found in Florida, together with their host plants and dis- 
tribution in the State. Photographic reproductions of most of the species are 
included. 

Control of scale insects or Ooccidee- in Florida, B. W. Beeger (Quart. Bui. 
Plant Bd. Fla., 2 (1917), No. 1, pp. 66-Sl). — ^A summary of information on con- 
trol measures for Ooccidce in Florida, 

Oeneria dispar in Britain, R. Adkin (Proc. Bo. London Ent. and Nat. Mist, 
Boo., 1916-17, pp. 1-6). — This paper reviews the history of the occurrence of the 
gipsy moth in Great Britain, where it has been introduced several times. In 
some unknown way its extinction has resulted, and it is significant that this 
and another species (Chry soph amis dispar) have disappeared from the fen dis- 
tricts, so far as has been gathered from known records, within a year or two 
of one another. 

The life history of the okra or mallow caterpillar (Cosmophila erosa), 
H. L. Doziee (Jour. Econ. Ent., 10 (1917), No. 6, pp. 526-5i2, pis. 2). — This is 
a report of biological studies at Gainesville, Fla., of 0. erosa, an account of 
which pest by Chittenden under the name Abutilon moth has been previously 
noted (E. S. R., 30, p. 157). 

It is said to be a source of serious damage to okra, and to injure the cotton 
rose (Mihisms mutaHlis) and the flowering maple (Ahutilon striatum) at 
Gainesville tlirough attacking the leaves. Thirty-four days were found to be 
required for the completion of its life cycle. 

The pink bollworm in Brazil, E. C. Geeen (Bol. Agr. [Bao Pa^llo2, 18. ser., 
No. 7 (1917), pp. 583-606, figs. IS). — ^A summary of information on (Gelechia) 
Peotinophora gossypiella, which appeared in Brazil in 1914, and means for com- 
bating it It now occurs over large areas in Parahiba, Rio Grande do Norte, and 
Ceara. 

Note on the life cycle of the sugar beet webworm, H. 0. Maesh (Jour. 
Boon. Bnt., 10 (1917), No. 6, 54S, 544 )- — This note supplements the authors 
paper on Loc^ostege sUcticalis, previously noted (B. S. R., 27, p. 861). 

The Indian meal moth, Plodia intei’punctella, in candy and notes on its 
life history, W. B. Hekms (Jour. Econ. Ent., 10 (1917), No. 6, p. 56$).— The 
author reports the thorough infestation of chocolate-coated marshmallow candy 
by the larvae of P. interpunetella at San Francisco, Gal. The pest requires 40 
days at a temperature of from 23 to 26® C. (73.4 to 78.8“ F.) to complete its life 
history, 

A demonstration in mosquito control, O. W. Howaed (Jour. Econ. EnL, tO 
(1917), No. B, pp. 517-521). — ^This is a report upon a successful antimosqiiito 
campaign conducted at Minneapolis, Minn. 

A trematode parasite of anopheline mosquitoes, J. A. Sinton (Indian Jour. 
Med. Research, 5 (1917), No. 1, pp. 192-194, pl- i).“-A parasite found in Awo- 
pheles funestm Ustoni, A. cuUoifacies, and A^ stephensU which seems to be simi- 
lar to the Agamodistomum described by Martirano ^ in A. elaviger and to a simi- 
lar parasite described by Alessandidni in A. macuUpennis (B. S. R., 23, p. 663) is 
here described. 


apoliciin., Sez. Pmt, 7 (1901), No. 35, pp. 1089-1091, figs. 6, 
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AspLondylia weLsteri n. sp., B. P. Felt {Jour. Boon, But., 10 (1917) ^ No. 6, 
p. 562). — A cecidoinyiid which has been found to occui* in an isolated area in 
the vicinity of Tempe, Ariz., and was previously reported to be the European 
species A. milci (B* S. E., 27, p, 161) is here described as new, 

Hypoderma lineata in Netherlands, F. Baltdet (TijdscJir, Diergeneesk., JfS 
(1916), No. 2S, pp. 881-889, pis. 4)- — N report of observations of this warble fly 
111 the Netherlands. 

The eSSeet of certain chemicals upon oviposition in the house fly (Musca 
domestica), S. B, Ceumb and S. G. Lyon (Jour. Boon. Bnt., 10 (1917), No, 6, pp, 
482-466, fig. 1). — Experiments conducted by the authors during the summer of 
1916 gave positive evidence that carbon dioxid was the oviposition stimulant, 
while a limited series of experiments with ammonia gave negative results. 
While the results do not agree with those of Richardson (E. S. R., 37, p. 159), a 
careful analysis of his experiments have led the authors to conclude that the 
apparent discrepancy between his results and theirs is only in the conclusions 
drawn. 

Studies in flies. — Classification of the genus Musca and description of the 
Indian species, P. R. Awati (Indian Jour. Med. Research, 5 (1917), No. 1, pp, 
160-191, pis. 10 ). — A continuation of the studies iireviously noted (E. S. R., 37, 
p. 358). 

The carriage of cysts of Entamoeba histolytica and other intestinal pro- 
tozoa and eggs of parasitic worms by house flies, with somu notes on the 
resistance of cysts to disinfectants and other agents, 0. M. Wen yon and 
F. W. O’CoNNOE (Jour. Roy. Army Med. Corps, 28 (1917), No. 5, pp, 522-527). — 
In feeding experiments with flies (Musca, Fannia, Calliphora, and Lucilia) the 
authors have confirmed the results of Kuenan and Swellengrebel,^ and show that 
the cyst stage of B, histolytica, the species which causes amebic dysentery, may 
be ingested when infected feces are fed upon. They have also demonstrated that 
the larger cysts of the nonpathogenic human ameba B. coli and of the flagellate 
Lamhlia intestinalis are ingested in a similar manner. Cysts of aU three species 
were found in the intestine 24 hours after the last feeding on feces, but after 
this time they had been discharged from the intestine. 

The passage of living and active Trichomonas through the flies’ intestines was 
observed. The unaltered and living cysts commenced to be deposited in droplets 
of liquid feces within 20 to 30 minutes after the fly has fed on infected feces. In 
the droppings of 15 wild house flies captured at random were found not only 
the cysts of B. histolytica, E. coli, and L. intestinalis, but also the obcyst of a 
coceidium and the eggs of various parasitic worms (Tmvia saginata, Ankylostoma 
duodenale, Trichocephalus trichiurus, Beterophyes heterophyes and the com- 
paratively enormous lateral-spined egg of Bilharzia). 

Eosin tests of their viability show that while the cysts of B. histolytica do not 
survive drying they are fairly resistant if kept moist. Gresoi 1 : 40 or 1 : 50 was 
found to destroy them. 

On a new nematode, Aproctonema entomophagum n. g. and n. sp., which 
parasitizes a dipterous larva, D. Ejkilin (Compt. Rend, Acad, Bd, [Paris], 165 
(1917), No. 12, pp. $99-401, flgs. 6), — ^This new nematode is a parasite of the 
larva of Bdara puUula, 

What determines the duration of life in Metazoa? J, Loeb and J. H. 
Nobthbop (Froc. Nat. Acad. Bei., $ (1917), No. 5, pp. S82-S86). — ^In the authors’ 
experiments with the pomace fly the ratio of the duration of the life of the 
insect to the duration of the larval, pupal, and imago stages was found to 
be approximately constant for all temperatures, and the same was true for the 
ratio of the larval to the pupal stage. 


^CeatbL Bkt. [etc.], 1. Abt, Orig., 71 (1013), No. 5-7, pp, 278-410, pis. 2, figs. 15. 
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Carabidce iiijtirioiis to fruit trees, P. Lesne (Rev. Hort [Paris], 89 (1911), 
No. 18, pp. 2). — A brief suimiiary of InfonBatlon oa injurious 

carabid beetles. 

Tlie pliylogeny of the Elateridee based on larval characters, J. A. Hysuop 
(A nw. Ent. iSoc. Amer., 10 (1911), No. S, pp. 241-26S, figs. 9). 

Sweet potato root weevil (Cylas formicarius), W. Newfjx (Qaar*. BuL 
Plant Bd. Fla., 2 (1917), No. 1, pp. Sl-lOO, jfigs. 2).— A summary of information 
on this pest, which appears to infest the entire cast coast strip of territory as 
far north as Daytona, Volusia County. 

Shot-hole borer of tea [Xyleborus fornicatus], E. R. SrEXEE (Dept. Agr. 
Ceylon Leaflet 4 (1911), pp. 4, pi. 1). — popular summary of information. 

Biology of the Tephrosia weevil, F. van dee Goot (Meded. Proefstat. Midden- 
Java, No. 26 (1911), pp. S6, pU. 2, figs. 2). — ^An extended account of studies of 
the coffee bean weevil (Araeocerus fasciculatus) , its parasitic enemies, and 
control measures. This weevil is an important enemy of Tephrosia Candida in 
Java. 

The toxicity of molds to the honeybee and the cause of bee paralysis, 
G. Tueesson (Svensk Bot. Tidskr., 11 (1911), No. 1, pp. 16-S8). — Investigations 
of the cause of bee paralysis by the author led to the conclusion that it is due 
to molds which infest poorly constructed hives. This contention has been 
proved through feeding cultures of fungi, two of which species {PenicilUum 
sp. and P. stoloniferum) were obtained from the intestines of dead bees and 
the others obtained from honeycombs. 

^*Penicillium sp., P. stoloniferum, and Cladosporium h&rharum seem to have 
about the same degree of toxicity to bees and were all inferior in virulence 
to P. conditaneum and Miicor. . . . The climate has undoubtedly something 
to do with the different degrees of virulence in the molds, those of warmer 
climates being far more toxic than those of temperate climates. This would 
also explain why bee paralysis is much more prevalent and virulent in warm 
than in cold climates.” 

The injury is probably a phenol intoxication. ^‘The symptoms of poison- 
ing are on the whole the same irrespective of the mold employed in the 
feeding experiments.” The action is at first a stimulating one, followed by 
paralysis and the death of the bees. Bees fed with pure honey as control 
confirmed the finding from the mold material. 

The wintering of bees in Ontario, M. Pettit (Ontario Dept. Agr. But 25$ 
(1911), pp. 24, figs. 14)- — A popular discussion of the subject in which it is 
shown that if properly handled bees may be wintered successfully in any part 
of Ontario either in cellars or outdoors. 

Money in bees in Australasia, Taklton-Bayment (Melbourne and London: 
WMtcomhe d Tombs, Ltd., 11911J, pp. XVI-P293, pi. 1, figs. fOt?).— A guide to 
beekeeping in Australasia. 

Notes on BombidEs and on the life history of Bombus auricomus, T. H, 
Fbison (Ann. Ent. Soc. Amer., 10 (1911), No. 3, pp. 217-286, pis. ^).— The 
studies of the life history and bionomics of B. auricomus, here reported, were 
made in central Illinois, where the species does not occur very commonly. 
The observations of the bumblebees supplement those of Sladen, previously 
noted (E. S. R., 28, p. 562). The parasitism of a worker (B. aurieomm) by a 
mora, Rapides Parish, La., is recorded. 

Occurrence of a fungus-growing ant in Louisiana, T. H. Jones (Jour. 
Boon. But., 10 (1911), No. 6, p. 561). — ^The occurrence of Atta texana at Glen- 
mora, Rapids Parish, La., is recorded. 
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A contriTbution to the knowledge of the Platyg^asterinae and their life 
history, Kieffee (CenfbL Balct. [<3^o.], 2. Aht,, 4^ U917), No. 24-25, pp. 547- 
592; abs. in Bev. Appl. Ent., ^er. A, 5 (1917), No. 7, p. SW). — This is a sys- 
tematic paper with keys to the various genera and species, in %vhich a consid- 
erable number of species reared from cecidomyiid hosts are described as new. 

[Mew Ichneumonoidea], A. A. Gieault {Psyche, 24 {1917), No. 5, pp. 8S- 
102). — Several papers by the author are here presented, namely, The North 
American Species of Pachyneuron, with Three New Species (pp. 88-90) ; New 
Miscellaneous Chalcid Plies from North America (pp. 91-99) ; A New Species 
of the Genus Mymar from the Woods of Maryland wdth an Important De- 
scriptive Note (pp. 99, 100) ; A Metallic Species of Oirrospilopsis from Mary- 
land (p. 100) ; A New Species of Closterocerus from California (p. 101) ; and 
A New Genus or Subgenus of Pachyneurine Chalcid Plies (p. 102), namely, 
Propachyneuronia. 

Records are made in the second paper (pp. 91-99) of the rearing of Pachy- 
neuron virginicum Girault from viviparous females of Aphis sorhi on apple at 
Blacksburg, Va. ; of Dihrachys clisiocampw (Fitch) from the larva of the 
potato tuber worm at Pasadena, Cal.; of Polynema Mfasciatdpenne varimn n. 
var., from the eggs of (Ecanthus sp. in Kansas; of Anxiphoidea conotracheli 
Girault from the eggs of the grape curculio in West Virginia; of Entelus 
betutm n. sp., from Gecidornyia betulw at Albany, N. Y. ; of Aphidencyrtus 
aspidioti Girault from the oyster-shell scale at Monmonth. Me.; etc. 

Chalcididse of the wild fig tree in India, Ceylon, and lava, G. Geandi 
{Sol Lab. Zool Gen. e Agr. R. Scuola Sup. Agr. Portici, 11 {1917), pp. 18B- 
2S4s figs* 20; 12 {1917), pp. S-60, figs. 22; abs. in Internat. Inst. Agr. IRome}, 
Intemat. Rev, Sci. and Pract. Agr., 8 (1917), No. p. 664)* — This consists of 
a systematic description of the chalcidids found to occur in the fruit of the 
fig {Ficus spp.). 

Mew chalcid flies, with notes, A. A. Girault {But. Brooklyn Ent. Soc., 12 
(1917), No. 4, PP* 86-89). — Among the seven species here described as new are 
Eurydinota lividicorpus, reared from the pistol case bearer, wdiich occurs in 
several localities in California, and Eurytoma pissodis, reared from Pissodes 
stroM at Taylors Falls, Minn. 

Eight new species of reared ichneumon flies with notes on some other 
species, R. A, Cushman (Proc. U. S. Nat. Mus., 53 (1917), pp. 457-469). — The 
species here described as new^ are said to have been reared by agents of the 
Bureau of Entomology of the U. S. Department of Agriculture, and the majority 
of them to be represented by a considerable series. 

The new species are Bathythrix tibialis, probably a secondary parasite of 
Ametmtegia glabrata at Wenatchee, Wash. ; Aenoplex nigrosoma, Caetiocryptus 
mwcomeri, and Ohaeretymnia minuta reared from A. glabrata at Wenatchee, 
Wash.; Spilocryptus polychrosidis from the grape berry moth at North East, 
Fa. ; Scambus ephiaUoides from Evetria siskiyauana, at Oolestin, Siskiyou, and 
Ashland, Oreg., Corlett, Mont., and Orescent City, Cal. ; Jtoplectis obesus from 
the fruit tree leaf roller and bud moth at Wenatchee, Wash.; and Olypta 
evetrke from Evetria taxifoUella from Ashland, Oreg., and Missoula, Mont. 

(Tryptus) Microeryptus osculaius has been reared in considerable numbers 
from the larvse of A. glabrata at Wenatchee, Wash. ; Aenoplex plesiotypus has 
been reared from the codling moth at Wenatchee, Wash., and Vienna, Va, ; and 
A, carpocapsm is recorded as having been reared from Enannonia caryuna at 
Dewitt, Ga, 

Three new chalcid flies from Morth America, A. A. Girault (Bui Brooklyn' 
Ent* Boc.^ 12 (1917), No. 4^ PP* 85, 86). — One of the species here described as 
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new (Machisius saminoidew) was reared from tlie pupa of the peach borer at 
Fayetteville, Ark, 

WoMella mforiim m g, and n. sp., a chalcid parasite of the eggs of 
Lopliyrns rnfns in Cermany, A. Keatjsse {Zisdhr, Forst u. Jagdw*^ 49 (1917), 
No. i, pp. M-$5; uhs. in Interna-t, Inst. Agr. IBomeJt Internat. Bcd, Soi. and 
Fract. Agr., 8 (1917), No. 4, P- The eggs of L. rufm collected from pine 

needles were found to be highly parasitized by W. ruforum, here described as 
representing a new genus and species. 

New parasite cages, C. E. Pembeeton and H. F. Willaed (Jour. Fcon. Ent., 
10 (1917), No. 6, pp. pi i).— The authors describe improved cages made 

use of during the course of studies of introduced braconicl parasites of the 
Mediterranean fruit fly in Hawaii. 

The biology of Coelinidea meromyzse, E. O. G. Kelly (Jm^r. Fcon. Fnt., 10 
(1917), No. 6, pp. 5^7-531) — ^This is a brief summary of information on O. 
meromyzcD, a parasite of the wheat bulb worm (Meromgza americana), to 
which there are but few references in the literature. 

The author finds that this parasite oviposits in the eggs of this host, and 
that apparently there are two annual broods and an extra brood in case there 
Is an extra host brood. The examination of a number of infested plants coF 
lected in 1914 and 1915 led him to conclude that the percentage of parasitism 
is not sufficient to have a controlling influence on the host. 

The Latrodectus mactans and the Gliptocranium gasteracanthoides in the 
Department of Areqiiipa, Peru, E. Escomel (New Orleans Med and ^urg. 
Jour., 70 (1917), No. 6, pp. 530-542, figs. 2). — ^“The L. m-acfans and the G. 
gasteracanthoides are two dangerous arachnids that exist in southern Peru. 
Their bite has caused cases of arachnidism with local and general symptoms, 
resulting sometimes in death. The treatment with permanganate of potash, 
internally and externally, is the one that has given the best results.” 

New tick records for Minnesota, C. W. fiowAEn (Jour. Econ. Ent., 10 (1917), 
No. 6, p. 560). — ^A male Ornithodoros talaje is recorded from Le Sueur and 
Dermacmtor albipictus has become established at Itasca Park. 

FOODS— HUMAN NUTBITIOH. 

Nutrition investigations upon cottonseed meal. — III. Cottonseed flour. 
The nature of its growth-promoting substances, and a study in protein 
minimum, Anna E, Richardson and Helen S. Green (Jour. Biol Ohem., 3t 
{1917), No. 2, pp. 379-388, figs. 4). — Continuing previous work (E. S. R., 38, p. 
166), this article reports feeding experiments with rats to show the content 
in cottonseed flour of growth-essential factors other than protein and mineral 
matter, and reports the results of studies of the protein minimum of cotton- 
seed flour. The following results are summarized : 

Fifty per cent of cottonseed flour in the diet contains sufficient water-soluble 
food accessory for normal growth, but does not contain sufficient fat-soluble 
food accessory for normal growth, although 12 per cent of the ether extract 
appears quite as efficient in supplying enough of the fat-soluble accessory fo>r 
normal growth as does an equivalent amount of butter fat Eighteen per 
cent of cottonseed protein when supplied with adequate amounts of all other 
necessary nutritive factors induces practically normal growth and reproduc- 
tion in rats but wdth high mortality in the second generation. Twelve per 
cent of cottonseed protein does not induce perfectly normal growth. Normal 
growth has not been obtained on 9 per cent of cottonseed protein, and very 
little growth has been obtained with 6 per cent of this protein. With only 4 
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per cent of cottonseed protein rats have lost weight but later maintained 
weight. 

How to grow the cowpea and forty ways of preparing it as a table 
delicacy, G. W. Carver (Alal>ama Tuskegee Sta. Bui. S5 {1917] ^ pp. 24f 
5). — This bulletin discusses the cultivation and uses of the cowpea, and gives 
forty tested recipes for preparing it for the table, also some remedies for Its 
diseases and insect enemies. 

The uses of the peanut on the home table, Jessie F. Eich (Bui. Univ, Tea?., 
No. 1720 (1917], pp. 18, figs. 3). — This bulletin includes a discussion of the food 
value of this legume and ways of preparing it for home use. 

The biological efadency of potato nitrogen, Mary S. Rose and Lenita F. 
Cooper (Jour. Biol. Vhem., 30 {19t7)y No. pp. £01-204) • — The experiments 
cited in this article demonstrate that the potato is a source of nitrogen com- 
pounds of high nutritive elficiency in. spite of the fact that only 6B per cent of 
the potato nitrogen is reported to be In the form of protein. 

Burned grain or hour (Sol Amer. Stip., 83 (1917), No. 2162, p. 367 ]. — ^Milling 
and baking tests with wheat and fiexir which had suffered from fire in a grain 
elevator at Mans, France, were made by E. Yicliere and indicated that exposure 
of the milled product to the air lessened the burnt odor. Bread made from 
this flour varied from good tasting to disagreeable, but, in general, was said 
to be of fair quality. 

The wheat increased in density doe to the drying effect of the fire, result- 
ing in a proportion of 1 : 1.13. Five per cent of the grain was carbonized. Flour 
mixed with fresh bran, 50 parts of flour to 25 of bran, and left in contact for 
four days at 20° 0., then bolted, was found to be deodorized. 

Bread and bread making, Norka J. Davis iAg7\ Univ. Nev. Bnh 1$ 
(1917) f pp. IB). — ^This bulletin gives a short histoiT of the use of bread and 
discusses the physics and chemistry and the mechanics, of bread making. In- 
structions for making bread are taken up in a series of lessons covering both 
quick breads and yeast breads. Some recipes are included. 

The chemistry of bread making, O. H. LaWall (Trans. Wagner Free Inst. 
Sci. FMla., 8 (1917), pp. 77-95). — ^The author discusses the different types of 
bread and their use. Tlie chemical changes normally occurring in bread making 
in the leavening of bread by mechanical aeration, by the use of chemicals, and 
their bacterial action as in salt-rising bread, are described. The chemical 
changes that arise from the use of adulterants of bread are also noted. 

Making sauerkraut, A» T. Erwik (lo-im l^iate Col., Agr. Bxt. Dept., EJmer- 
gency Leaflet £4 (1917), pp. ^). — ^This leaflet gives directions for making and 
storing sauerkraut 

Essentials in the selection of beef, W, C. Coffey and B. K. Augustus 
{Illinois Bta. Circ. 206 {1917}^ pp. 16, figs. 17). — Tills circular includes a de- 
scription of the cuts of beef, their relative economy, and general methods of 
cooking. 

Sanitary inspection of slaughterhouses, J. O. LaF^ach and W. H. Simmons 
(Kentucky Bta. Bui. 209 (1917), pp. 1S7-167, fig. 1). — The bulletin consists 
mainly of the text of the sanitary regulations for the killing, handling, and sale 
of meat and meat products in Kentucky, the results of the inspection of 
slaughterhouses during 1916 and 103-?, and an illustrated description of Ken- 
tucky sanitary privy. 

Manual of military cooking, 1916 (Ottawa: Govt., 1916, pp. 68, figs. 2Jf)^ — 
This book contains information concerning the duties of the officers of the mess, 
gives descriptions of messing arrangements and apparatus, and includes a 
statement of the British Government Army ration and many recipes. 



568 


BXtmiMENT STATION E-ECORB, 


CT'ol.SS 


This book contains css«83Lt.ially the same material, with some additional fig- 
ures showing the BSe of c^mp cooking devices, as that given in the British 
Manual of Military Cooiang.' 

Hew Mexico cookery* Alcce S, Tipton (Bantu Fe, N. MCiV.; State, Land Off., 
I9M, pp. 67/).— -This booklet gives directions for the preparation of certain New 
Mexican dishes from the native food products, including the use of Ne^v 
Mexican chili, herbs and goilic, olive oil, hulled corn and meal, and the pinto 
or frljole bean. 

Comparative statistics on foodstuffs and fuel for four years as shown in 
a 'budget of the annual csost of living of a family of five persons, 0. H. 
Youngee (Olympia, Wn^s^fur State Bur. Labor, 1917, pp. S). — A table showing 
the annual cost of foodsdiifis and fuel for a family of five for the years 1914, 
1913, 1916, 1917 in Seattle, Tacoma, Spokane, and the State of Washington ex- 
clusive of these large cities 3s given. 

The rdle of vitamins In the diet, T. B. Osbokne and L. B. Mendel (Jour. 
Biel- Oliem., SI (1917), iTo. J, pp. 149-16$, figs. 4).— This article discusses the 
work of Ilohmann, who has taken vigorous exception to the vitamin hypothesis. 
The authors cite experiments to prove the necessity for at least two formerly 
unappreciated components oif the adequate dietary. . These occur in natural 
foods* 

Despite the success wliwili has attended the use of yeast as an adjuvant to 
otherwise inadequate food mixtures, notably in the case where casein or 
edestln furnished the bulk of the protein, such yeast-containing ‘artificial’ 
food mixtures have not yet demonstrated a nutrient efficiency equivalent to 
that manifested through tho use of ‘protein-free milk’ or certain other natur- 
ally occurring food products like cottonseed meal. The refusal of some rats to 
eat an adequate amount at the yeast-containing foods has proved a stumbling 
block to exact comparison $. Although some of the animals brought up on the 
yeast-containing foods 3ia.ve given birth to young, thus far none of the latter 
have been reared.” 

The vitamin ” hyupotli^sis and deficiency diseases. — A study of experi- 
mental scurvy, B. Y. McCosclxjk and W. Pitz (Jour. Biol. Chem., 31 (1917), 
Dfo. 1, pp. 229-253, figs, “The observations reported in this paper furnish 
definite support for the ides that scurvy in the guinea pig is not the result 
of the deficiency of a spc«eific protective substance. . , . The first cause 
• of the disease is assoclatted with the retention of feces owing to diets of 
unfavorable physical character and debility of the digestive tract through 
stretching and contact withi irritating and toxic putrefaction products of 
bacterial origin.” 

The authors provisioiiallf adopt the view “ that unfavorable proportions 
among the well-recognlxecl c«oastituents of the diet as %vell as of the two but 
recently appreciated ones, t<{>*gether with unsatisfactory physical factors and 
injury wrought through the agency of microorganisms inhabiting the alimentary 
tract, will account for all the observed types of pathological functioning wlilcli 
specific substance (water-soluble B) in the diet. 

The authors agree with Fu.uk that polyneuritis is caused by a deficiency of a 
specific substance (water-soluhle B) in the diet. 

‘‘Since diets containing liberal amounts of butter fat (fat-soluble A) permit 
the development of scurvy,, rickets, and polyneuritis, there would seem to be 
but one syndrome, pellagisi, which one might possibly refer to a shortage of 
this second unidentified cficfgiry factor. There is, however, not the slightest 

iJCondQia; Govt*, t^lO, reprinted 1015, pp. 82, pL 1, figs, 
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evidence that there is any reason to attribute pellagra to this cause. Of the 
profound importance of proper amounts and relationships of the inorganic 
constituents of the diet our published results have furnished many examples. 
This, together with proteins of poor quality taken regularly at low planes, and 
an inadequate supply of fat-soluble A, has contributed to nutritive failure in 
all diets described by Goldberger and his associates as being employed by 
peoples where the incidence of pellagra is high.” 

A bibliography is appended. 

The nutritive value of the diamino acids occurring in proteins for the 
maintenance of adult mice, E. M. El. Geiling {Jour, Biol, Chem,, SI (1917), 
No. 1, pp. 17S-X99). — The experiments reported were all conducted with adult 
mice for the purpose of ascertaining whether or not the diamino acids, arglnin, 
histidin, and lysin, which are precipitated with phospliotiingstic acid in acid 
solution, are necessary for the maintenance of adult mice. The following 
findings are among those summarized : 

“ If the diamino acids are removed from hydrolyzed casein with phosplio- 
tungstic acid in acid solution, the residual amino acids are inadequate for the 
maintenance of adult mice. . . . Cystin appears to be necessary for the 
maintenance of adult mice. Arginin and histidin seem to be interchangeable 
in nutrition. Full-grown .mice are able to hold their weight when either of 
them, together with systin, is present in the ration. In the absence of both, 
loss of weight results. . . . Lysin does not appear to be necessary for the 
maintenance of adult mice.” 

A bibliography is appended. 

Influence of protein intake on creatin excretion in children, W. Denis, J. G. 
Keameb, and Anna S. Minot (Jour, Biol. Ghem., SO {1917), No. 2, pp. 189- 
196). — “Experimental results are presented on four children and one infant in 
which it is shown that the amount of creatin found in the urine of children is 
directly dependent on the intake of protein, being high when large quantities 
of protein (creatin-free) are ingested, decreasing and in some cases disappear- 
ing entirely when the child is fed a diet of an extremely low protein content. 
Creatinuria in normal children is therefore due to the relatively high protein 
intake which is the rule with practically all children ; that it may also be due 
to the low saturation point of immature muscle is suggested by the small creatin 
content of the muscles of children and by the relatively low level of protein 
consumption at which appreciable quantities of creatin are excreted.” 

Bence-Jones proteinuria. — Some observations on its occurrence, witli par- 
ticular reference to nephritis and hypertension, S. B. Milleb and W. A. Baet- 
JEE (Jottr. Amer. Med. Assoc., 70 {1918), No, S, pp. 137-189). — This article re- 
views the investigations and theories of several workers in regard to the gen- 
eral subject of Bence-Jones proteinuria and cites several new cases. 

“ Bence-Jones protein apparently may occur in seemingly healthy young per- 
sons, in whom it may be discovered accidentally. In the cases reported, there 
were, in addition, hypertension and cylinclruria, despite functional renal tests 
which were in ail respects normal. These cases may be strong additional proof 
of the theory that Bence-Jones proteinuria is an inborn error or anomaly of 
metabolism. . . . 

“ It seems obvious that the association of Bence-Jones proteinuria, hyperten- 
sion, and nephritis is probably not uncommon, and the chances are that atten- 
tion called to this matter will result in the finding of more cases.” 

Studies in calcium and magnesium metabolism. — I-III, M. H* Givens and 
L. B. Mendel {Jour. Biol. Chem., SI (1917), No. 2, pp. 42 I- 4 SS, 48S-4S9, 447- 
444 ), — Three studies are reported. 

55096°— 18 6 
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I. The effeets of tasG and acid, — “Administration of base or acid proclmeed 
no significant effect upon the balance of nitrogen, calcium, magnesium, and 
phosphorus in the dog. Administration of hydrochloric acid increased the 
urinary excretion of calcium and thereby altered the relation of calcium to 
magnesium in the urine. The calcium contained in milk was more effective 
than soluble calcium lactate in producing calcium retention. Administration 
of large doses of alkali bicarbonate to a human diabetic did not decrease the 
urinary output of calcium.” 

II. The effect of diets poor in calcium, — ^This article gives experimental data 
which show that diets poor in calcium are not conductive to a positive calcium 
balance even when an abundance of nitrogenous food is, available. 

III. The effect of fat and fatty acid derivatives. — This article discusses the 
experimental feeding of dogs to show the relation of fat and fatty acid deriva- 
tives upon the utilization of calcium and magnesium. “ It is evident from the 
data presented that poor utilization of fats or fatty acids may increase the ex- 
cretion of lime in the feces and prevent the storage of calcium even when 
the calcium intake is comparatively abundant.” 

The metabolism of sulphur. — II, The influence of small accounts of cystln 
on the balance of nitrogen in dogs maintained on a low protein diet, H. B. 
Lewis {Jour. Biol. Chem., SI (1,917), Uo. 2, pp. 3 63-S77, fig. 1). — Continuing pre- 
vious work (E. S. E., 35, p. 863), experimental feedings of dogs maintained 
on standard diets of low protein content but of ample calorific value and given 
small amounts of c^'stin are reported. The conclusion is reached “ that the 
addition of small amounts of cystin to the diet of dogs on a low protein diet 
diminished the loss of nitrogen from the body and favorably influenced the 
nitrogen balance. This is interpreted to be the result of a specific demand 
for cystin for metabolic purposes, since tyrosin and glycocoll added to the 
diet under like conditions of experimentation did not diminish the nitrogen 
loss or influence the condition of nitrogenous equilibrium,” 

A study of the effect of hydrochloric acid on the mineral excretion of 
dogs, R. L. Stehee (Jour, Bial. Chem., 31 (1917), No. 2, pp. 461-470, figs. 6). — 
The conclusions reached by this experiment are that “ the administration of 
hydrochloric acid by mouth to the dog causes an increased excretion of 
calcium and magnesium, as well as of sodium and potassium, but in the case 
of the latter pair a compensatory retention makes the loss apparent rather 
than real. If an analogous condition holds in human diabetes, the resulting 
calcium loss may be something to take into consideration in the treatment of 
diabetic patients in whom the excretion of hydroxybutyric acid has reached 
a significant figure.” 

AMMAL PRODUCTION. 

The nutritiwe properties of hafirin, A. G. Hogan (Jour. Biol Chem., 38 
(1918), No. i, pp? 151-159, figs. 4 )^ — The author reports the results of feeding 
experiments with kafirin, the chemical examination of which has been pre- 
viously noted (E. S. B,, 37, p. 8). Emts were used as the experimental animal. 

A basal diet in which kafirin formed the sole source of protein supply re- 
sulted in nutritive failure. The addition of gliadin barely sufficed for main- 
tenance. Gelatin caused a slight grow’th which became moi*e rapid with a 
combination of gelatin and gliadin. This led to the assumption that lysin is 
the first limiting factor in kafirin, the second being tyrosin, cystin, or trypto- 
phane. To test this the amino acids mentioned were added singly and col- 
lectively to the basal rations. Experimental data con^rmecl the assumption 
that lysin is the first limiting factor and seem to show that cystin is the 
second. 
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Tlie autlior states that the data bring out one fact of general application, 
that lysin is indispensable even for the maintenance of young animals. The 
literature on this subject is reviewed. 

The soft corn problem, J. M. Ewakd {Iowa Bta, Give. 40 (1917) , pp. 8). — The 
litillzation of soft corn is a problem that confronts the Iowa farmer espe- 
cially in backward seasons or in case of an early frost. This circular dis- 
cusses methods of employing such corn to the greatest profit. 

The silo is deemed the most satisfactory storage for soft corn. It may be 
ensiled, using the entire plant or only the ears. Shocking will help to save 
the stover, that of soft corn being of high quality. Cribbing is generally 
safe when the corn runs from 25 to 30 per cent of moisture. Shredding is 
usually unsatisfactory as the excess moisture in soft corn causes it to spoil 
in storage. The marketing of soft corn should be done while it is in a frozen 
state. Feeding soft corn is the logical disposition to make of it. Hogs and 
cattle can dispose of it with least danger. If moldy it is considered dangerous 
for horses and young sheep. 

The composition, digestibility, and feeding value of pumpkins, J. B. 
Lindsey {Massachuaetts Sta, Bui, 174 (1917), pp. 55-71), — In four analyses of 
pumpkins grown in two seasons the average water content was 87.53 per cent, 
crude protein 1.92, fat 1.49, fiber 1.84, extract matter 6.25, and ash 0.96 per 
cent. The dry matter contained more protein than roots or grain, with a por- 
tion of it in the amido form. Of nearly 18 per cent of sugar ^ was in the form 
of cane sugar. Nearly all the fat was contained in the seed. 

Two digestion trials were made during successive seasons with two sheep 
in each case, the details to be published elsewhere. The dry matter of the 
pumpkin was about 81 per cent digestible, which is estimated to be about 20 
per cent greater feeding value than mangels and turnips. 

Atf experiment was made to test the value of pumpkins as a feed for dairy 
cows. Two cows were fed hay, bran, cottonseed meal, and hominy meal through 
three periods of 21 days each. In the second period 5 lbs. of the hay was re- 
placed with 30 lbs. of the cut pumpkins, which contained 1 lb. more of digestible 
matter than the hay. The yield of milk was substantially the same. The total 
solids, evidently due to an increase in the percentage of fat in the milk, in- 
creased with the pumpkin ration. The results indicate that from 5 to 6 lbs. 
of pumpkins was equal in food value to 1 lb. of hay. 

Prickly-pear stock feeding experiments at Wallumbilla (Queensland Agr, 
Jour., n. ser,, 7 (1917), No. pp. 62-70, figs. 18). — ^These experiments were car- 
ried out to test the value of prickly pear as a cattle feed, how to feed and the 
amounts, the water requirements where pear is fed, and the physiological effect 
of the diet. 

The trials were carried on for six months with 18 young bullocks. The 
animals had to be gentled and taught to eat the pear, and some lost as much 
as 80 ibs. before becoming used to the feed. None of the animals fed* exclu- 
sively on pear consumed more than 90 lbs. daily, and on the average maximum 
of 62 lbs. per day they obtained insufficient nutriment to maintain life for more 
than limited periods. With the addition of from 3 to 3.5 ibs. of lucerne chaff 
or from 2 to 2.5 ibs. of linseed cake to the ration the animals gained during the 
coldest months i lb. per day, and during warmer weather some gained I lb. 
per day and became fit for beef purposes. It was not necessary to singe the 
pears; passing them through a power-driven sheer made them fit to feed. 
Machine-sliced pear was as acceptable as boiled pear. 

Two of the animals slaughtered to test the effect of an almost exclusive pear 
diet proved satisfactory for beef purposes and carried a light but even distri- 
bution of fat. The veterinarian’s report found that with the exception ' of a 
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■minor ulceration of tlie tongue, palate, and stomach there was no evidence of 
an iiiihealthy nature that might be attributed to the pear ration. It appeared 
that the mucous membranes of the digestive organs had become thickened as a 
result of irritation, but there were no lesions of a serious nature. There was 
no accumulation of fiber in the stomachs. 

Bh'oin the results of this experiment prickly pear seems to be a complete 
roughage and hay not required. During the cool weather the animals did not 
receive any water for 150 days, but when the warm weather set in they drank 
considerable quantities. 

Prickly pear as cattle fodder. — Experiments in Queensland (Pastoral Rev., 
27 (1917), No. 5, p. 4^5).— A brief summary of the work noted above. 

Oil cakes in the feeding* of animals, A. Gouin and P, Andouard (Jour. Agr. 
Prat., n. sen, 29 (1916), Nos. 12, pp. 214, 215; 13, p. 228; 14, pp. 241, 242). — 
This article treats of the feeding of oil cakes (peanut, coconut, sesame, and 
palm nut) to cattle, pigs, and horses. Where the prices will permit it may re- 
place hay, oats, and other feeds in the usual ration. Its greater utilization is 
urged. 

The principal place of the manufacture of oil cakes in France is Marseille, 
peanut cake leading. The production of peanut cake in that city runs about 
300,000 tons annually, but only about 250,000 tons were produced in 1915. 

Commei’cial feeds, J. M, Pickel and E, S. Dewar (Btil. N. 0. Dept, Agr., $7 
(1916), No. 11, pp. 55, fig. i).— During the year 1916, 542 samples of feeds were 
analyzed, of which 401 were collected. Of the total number 29 per cent were 
below the guaranties while 14.7 per cent were substantially not so good as 
claimed by the manufacturer. 

The feeding stuffs analyzed included wheat bran and middlings; shipstuff; 
red dog flour ; mixed feeds with and without molasses ; poultry feeds ; cotton- 
seed meal and feed ; cracked corn, chop, and meal ; beet pulp ; calf meal ; * corn 
gluten feed ; meat scrap ; rice meal ; peanut meal, cake, and offal ; velvet bean 
meal ; and soy bean meal. 

A table of relative values of some concentrated cattle foods, O. T. Paulic- 
NER (Jour. Dairying S (1916), No. 2, pp, 86-91) .—Analyses, percentages 

of digestible nutrients, and energy values are given for the following feeds: 
Gram meal (Gicer arietimm), guar meal (Cyamopsis psoralioUes) , moth meal 
(Phaseolus aconitifoUus) , mash meal (P. mungo), mung meal (P. radiatm), 
and juar (Andropogon sorghum). 

The equivalence of live stock foodstuffs and feeding rations, A. J. Perkins 
(Jour. Dept, Agr. So, Aust, 19 (1915), Nos. 2, pp. 142-157; 3, pp, 260-266; 10 
(1916), Nos. 7, pp. 620-627; 10, pp. 900-905).— A summary of present knowledge 
of feeds and feeding with tables of analyses and feed values. A comparison ivS 
made of the prices of local rations with their estimated values. Prom prevail- 
ing conditions and supplies, rations for the various classes of live stock are 
proposed. 

A study of the normal metabolism of the guinea pig, L. M. Smith and 
H. B. Lewis (Jour. Amer. Chem. Soc,, 39 (1917), No, 10, pp. 223J-22S9 ). — The 
total nitrogen, ammonia, urea, creatinin, chlorids, phosphates, hydrogen-ion 
concentration, and total acidity of the urine of guinea pigs on diets of carrots 
and cabbage were determined. 

Form and function, a contribution to the history of animal morphology, 
E. S. BussELii (London: John Murray, 1916, pp. figs. 15).— This Is a 

history of anatomy, in which the author seeks to show the continuity of animal 
morphology from Aristotle to the present time. 
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The currents of morphological thought are three — ^the functional or synthetic, 
the formal or transcendental, and the materialistic or disintegrative. “ Is func- 
tion the mechanical result of form, or is form merely the manifestation of func- 
tion or activity?” The author is in sympathy with the functional attitude. 
Theories of evolution have blinded us to the questions of vital phenomena, and 
the opinion is hazarded that we ivill return to a simpler attitude toward the 
problems of animal form. 

Embryology of the yellow mouse, W. B. Kiekhaj-i (Ahs. in Anut. Rec., 11 
(1917), No. 6, pp. 4S0, 481). — Material from nonsuckling yellow mice represent- 
ing embryonic stages of each of the first 19 days of pregnancy was compared 
microscopically with similar material from nonsuckling white mice. 

It was found that the rate of cleavage and of embryonic development is the 
same for yellow as for white mice. All of the observed two-cell stages of both 
yellow and white mice appear normal. No degenerating morul£e or blastulse 
were found in white mice, while one or more were present in every yellow mouse 
containing embryos of that stage in development. The material covering the 
sixth to the seventeenth days of pregnancy yielded degenerating embryos in 8 
out of 28 uteri in white mice and in 11 out of 13 yellow mice. If females 
that have stillbirths or that eat their new-born young are eliminated, the figures 
become more striking, degenerating embryos in white mice appearing in only 1 
uterus out of 12 examined, while in yellow mice 11 out of 12 uteri contained 
them. No degenerating embryos were found in either white or yellow mice 
pregnant more than 16 days. [Apparently the author did not test genetically 
the white mice. It is possible that some of them carried the factor for yellow 
color.] 

Evidence for the death in utero of the homozygous yellow mouse, H. L, 
Ibsen and E. Steigledeb {Amer. Aaf., 51 (1917), No. 612, pp. 740-752, fig. 1). — 
Data are presented substantiating the conclusions of Oastle and Little (E. S. 

R. , 24, p. 475) and Kirkham (see above) that in mice homozygous yellow zygotes 
are produced in the yellow X yellow mating, but that these zygotes fail to develop 
normally after implantation in the uterus. In the studies here reported 688 
embryos were obtained from nonsuckling females imegnant from 13 to 19 days. 
These embryos were from the following matings: (1) Yellow $ X yellow 
(2) yellow $ X nonyellow (chocolate) (3) nonyellow (chocolate) $ X yellow 

S, and (4) nonyellow $X nonyellow S. In this last mating most of the 
parents were self-blacks. 

During the investigation two types of dead embryos were encountered, (1) 
those in which development had ceased shortly after implantation, and (2) a 
few which had died after apparently normal development of about 13 days. 
The average number of living embryos was less for the mating yellow X 
yellow than for any of the other types of matings, singly or combined. In 
the yellow X yellow matings the average of 33 Utters was only 6.15, while for 
49 litters of the other matings combined the average was 7.G3. The average 
Utter size when dead embryos are also included was 8.27 for yellow X yel- 
low and 8.47 for all other matings. Of living Utters of mice born in the 
laboratory during the course of this investigation 140 Utters from yellow X 
yellow averaged 5.36 each and 180 litters from nonyellow X nonyellow matings 
averaged 6.56 each. 

In explanation of this failure of homozygous yellow zygotes to develop, It is 
suggested that in mice there may be a ‘'lethal factor,” similar to those so 
well known in Drosophila, which is so closely linked to the factor for yellow 
that they are practically at the same locus and there is consequently no crossing 
over„ 
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Tlie biology of twins, H. H. Nkwman (Chicago: Univ. Chicago PresB, 1917, 
pp. IX-j-186, pi i, So )- — book the attempt has been made to gather 

from various sources the facts about mammalian twins and to unify these 
varied situations into one point of view. A detailed account is given of the 
facts revealed by the study of monoKygotic twinning in the armadillo, as, iii 
the author’s opinion, this is the nearest approach at present possible to the 
direct study of twiiming in inaimnals, and more especially of liiimaii twinning* 
Tlio piierioinenon of freemartinisni in cattle is reviewed and its bearings on 
the problems of sex l)iology noted. The study of twins in relation to the fol- 
lowing problems is discussed: (1) Tine time of and the mechanics of sex- 

determination, (2) the significance of sex-ratios, (S) the mechanism of sex- 

dlfferentiation, (4) the inheritance of twinning, (5) modes of inheritance in 
moiioxygotic or poly embryonic twins, and (6) the nature and significance of 
symmetry reversals in monozygotic twins. 

A mule and a horse as twins, and the inheritance of twinning, W. It. B. 
IlouEHTsoN {Kans. Univ. llal BwZ., 10 (1917), No. 15, pp. 29S-^29B, pis. The 
author presents data in reference to the birth of a female mxile and a male 
horse as twins. The year previous to the birth of these twins their dam, just 
10 minutes before being bred to a jack, had been bred to a 3-year-old stallion. 
It is noted that this mare in the nine times she had produced foals had given 
birth to twins (mules) on two other occasions. In addition one of her single 
mare foals had produced twins (horses), and also. her own half sister had 
produced twins. The inheritance of color in the twin offspring of this mare is 
discussed. Photographs of the mare and the mule-and-horse twins are 
reproduced. 

Some breeding statistics, R. Branfoed (Agr. Jour. India, 12 (1917), No. 4, 
pp. 57S-578 ) . — Brief notes are given on color inheritance in mules, asses, sheep, 
and cattle and sex ratios in cattle and asses. The data were obtained for the 
most part from breeding operations at the Government cattle farm at Hissar, 
India, 

Receipts and shipments of live stock, 1916 (Union Stock Yard and Transit 
Co. Chicago, Ann. Live Stock Rpt., 51 (1916), pp. S-56}. — This gives the re- 
ceipts and shipments of live stock at the Union Stock Yards, Chicago, for 1916, 
with a summary of receipts and shipments and valuations of all live stock for 
a term of 51 years ended December 30 , 1916 . 

Idve stock slaughtered (Jour. Agr. {New Zeal], 15 (1917), No. 2, p. 110).— 
The following stock was slaughtered in New Zealand during the year ended 
March 31, 1917: Cattle, 328,708; calves, 19,396; sheep, 3,341,910; Iambs, 
3,411,621; and^wine, 153,444. This show^ed an increase over the previous year 
of 20,403 head of cattle, and a decrease of 389,733 sheep, 653,479 lambs, 14,374 
calves, and 16,271 swine. 

Indo-China live stock; exports to Erance and the Far East, 0. Sabazin 
(But Mcon. IndocMne, n. ser., 19 (1916), No. 121, pp. 56S-608). — A discussion 
of the live-stock industry in Indo-China with statistics of exports. The needs 
of the industry are discussed and methods proposed whereby it may be bettered 
and enlarged. 

Inheritance of fertility in Southdown sheep, E. N, Wektwoeth and J. B. 
Sweet (Amer. Nat., 51 (i^i7), No. 611, pp. 662-682). — ^The authors review the 
literature on Inheritance of fertility in i^eep and give results of a biometrical 
study of data obtained from fiockbooks of the Southdowm, Shropshire, Dorset, 
and Ootswold breeds. 

It is concluded that " in general sheep of a high birth rank tend to produce 
offspring of a high birth rank. On the basis of the few data presented' the 
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highest record of a ewe appears to be a better selection standard for bigli 
fertility than a random record. 

The frecinency of multiple births in sheep varies with the breed. Physiologi- 
cal factors may exert a marked influence on heredity, the most important fac- 
tors being the vigor of the ewe, the feeding of the ewe, the age of the ewe, the 
season, and the region. Apparently no relation exists between high fertility and 
additional mammse. 

In pedigrees started from single births the birth rank of the sire does not 
affect the birth rank of the progeny ; in pedigrees started from twdn births the 
effect of high birth rank of the sire is only slightly significant (more than three 
times the probable error). The effect of birth rank of ewe on the birth rank of 
progeny is the same as that of the sire except in the case of pedigrees started 
from t’^in births, when it is slightly greater. 

“ No evidence for a sex linkage of fecundity factors occnrs in the pedigrees 
tabulated, as shown by a comparison of the relative influence of progeny of the 
maternal granddam and the maternal grandsire. Evidence from Shropshire 
triplet pedigrees suggests that triplets are genetically different from twins and 
singles, which two are probably genetically alike.’' 

Hereditary transmission of the curly wool ” character of caracul sheep 
in crosses between the caracul and Bambouillet breeds, L. Adametz (Ztschr. 
Inchikiive Ahstam. u Vererhungslelire, 17 {1917), No, 3, pp, 161-202; als. in 
hiternat, Inst, Agr. [Rome], Internat, Rev, Sci. and Fract. Agr,, 8 (1917), No, 
6, pp. 906-908). — In order to test the popular theory that the lock of caracul 
lambs is a specific product of their native habitat and to gain a better 
knowledge of the inheritance of the curl, crossings between caracul and 
Eambouillet sheep were made at the agricultural high school at Gross-Enzers- 
dorf, Austria. The results thus far secured indicate that the caa’acui curl is 
a strictly hereditary character which is transmitted even if caracul sheep 
are crossed with other races of which the lambs have wool which does not 
curl. With regard to this character, such crossings produce characteristic 
Menclelian segregations. The capacity of caracul sheep to form these typical 
locks is, therefore, a character which is never caused by the natural condi- 
tions of the Bokhara district, but is rather a phenomenon of domestication 
due to a mutation. 

In the Fi some of the animals have no curls, others have curls like those 
of the pure-bred caracul, and there are all kinds of intermediates, indicating 
incomplete dominance in the formation of curls. The varying behavior of the 
liairs which form the curl at the different stages of the development of the 
fleece leads to the supposition that there is a close relationship between curly, 
flat-lying hair on the one hand, and curly, vertical hair and very wavy and 
slightly wavy hair on the other. It is clear that the shape of the lower part 
of the follicle can not be the cause of this varying behavior of the hairs. 

A flock of sheep on the farm, B. F. Milueb {California Sta. Circ, 184 (1917), 
pp, 7). — ^The decrease in sheep production and the increase in wool importa- 
tions into the United States has caused the inauguration of a campaign for 
the improvement of sheep husbandry. This circular discusses the details of 
sheep raising under California conditions. 

Prices of sheep and wool from 1818 to 1915 {Trans. Highland and Agr, 
8og, Scot., 5. ser,, 28 {1916), pp. 277-280), — Annual prices are reported for 
Cheviot and Blackface sheep and for four classes of wool. 

Pork production in Florida, J. M. Scott (Florida Sta. Bui, 141 (1917), pp, 
55-50, fig. i).— A revision and combination of Bulletins 118 and 131 (E. B, B., 
28, p. 770; 35, p.870). 
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Tile swine industry in New Jersey, with suggestions relative to the con- 
trol of hog cholera, W. O. Minkt.ek J. Dept. Agr. Btil. 1 pp. 48, pis. 

11 ).- — A general treatise on hog breeding, feeding, and inarketing. Ilog cholera 
and tlie use of serum foi' its vn'eveiition is described. 

Experiments with swine, 1916 (Ann. Rpt Ontario Agr. Col. and Expt. Farm^ 
Ij$ {ldl6), pp. 27, ScS)-— “Two lots of 5 pigs each were used in an experiment 
comparing tankage and skim milk, ground barley and wheat hiitldlings coii- 
stl tilting the basal ration. Tlie tankage at $2.64 per hundredweight was found 
more economical than skim milk at 25 cts. per hundredweight. The pigs 
on tankage made an average gain per head of 94.2 lbs. in 95 days at a cost 
of 3.41 cts. per pound, while the skim milk lot gained 93.8 lbs. at a cost 
of 4.T5 cts. 

Two lots of 5 pigs each were used in a trial comparing wheat middlings, 
ground barley, and skim milk fed in the ordinary trough with the same 
rations used in self-feeders. In 95 days the first lot gained an average of 
93.8 lbs. per head at a cost of 4.75 cts. per pound; while the latter gained 
96.4 lbs. at a cost of 4,9 cts. The higher cost with the self-feeder was thought 
to be due to the greater wmste, but this might be offset by the saving in 
labor over trough feeding. 

Peeding work horses, G. W. McOampbell (Kansas Sta. Circ. 62 (1917), pp. 
Id).— An abridgment of Bulletin 186 (E. S. K., 29, p. 873). 

The very short gestation of a mare, de Ohoin (Oompt. Rend. Acad. Agr. 
France, 1 (1915), No. 25, pp. 716, 717; ahs. in Diternat. Inst. Agr. [Rome], 
Intemat. Rev. Sci. and Pract. Agr., 7 (1916), No. 10, pp. U72, U7S).—^h& 
author records observations on a mare which was served on March 19, 1915, 
and foaled on November 7, 1915, after only 233 days of pregnancy. The off- 
spring, which was perfectly viable, weighed 128 ibs. and had a height to the 
withers of about 36 in. The only apparent incomplete part at birth was the epi- 
dermis of the feet, which grew rapidly during the first few clays of the foaFs 
life. 

The position and prospects of mountain and moorland ponies, T. F. Bale 
(Jour, Bath and West and South, Counties Boc., 5. ser., 11 (1916--17), pp. 112-' 
117). — ^An account of steps being taken, with suggestions for future work, 
toward the improvement of such ponies as the fell, Highland, New Forest, 
Exmoor, Dartmoor, and Welsh breeds of Great Britain. 

Horse breeding in the Argentine Republic at the present day, G. Mae* 
TiNOLi (Intemat. Inst, Agr. [JKomc], Intemat. Rev. Sci. and Pract. Agr., 8 
(1917), No. 6, pp. 819-825). — ^The 1916 census of live stock shows an increase 
of over 33^ per cent in horses in tlie Frovince of Buenos Aires within the last 
eight years. Brief notes are given of the history of horses in Argentina, the 
improvement of local breeds by the use of imported stallions, and the feeding 
and care of horses under Argentine conditions. The lack of a profitable export 
market for horses has led to a continual changing of ideas in breeding, and as a 
consequence it is difficult to obtain homogeneous lots of any importance. 

Comparative studies of half-breed or mestizo ” and native chickens, B. C. 
Velez (Philippine Agr. and Forester, 5 (1916), No. 4, Pp. 103-118, figs. 2).— A 
comparative study was made of native chickens of tlie Philippines with White 
and Brown Leghorns and Black Orpington crosses on native stock. 

For a period of 13 weeks from hatching the native chickens made an average 
weekly gain of 16.5 gm., while the crosse.s gained as follows : White Leghorn 
17,72 gm., Brown Leghorn, 20.5 gim, and Black Orpington 21.60 gm. 

While the number of fowls under observation were few and the results in- 
complete, the following conclusions are noted : The mestizo chickens were more 
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resistant to disease than the natlTe. The Black Orpington cross laid more eggs 
than the White Leghorn cross, and the latter more than the native. 

Satisfactory method of pedigreeiiig fowls, A. O. Philips (Rel. FouUry Jour,^ 
24 (1918), No. 12, pp. im, 1108, im, 1176, figs. 5). —An outline is given 
of the inethod used at the Indiana Experiment Station for pecligreeing chicks 
and recording breeding data. Samples of breeding records are illustrated. 

Feeding for egg production, H. Atwood (West Virgmia Sta, Circ. 27 (1917), 
pp. S2 ). — This circular summarizes results of experiments by various investi- 
gators on feeding for egg production. The subjects treated include the amount 
of feed, the composition, combination, and digestibility of various feeds and 
feeding methods. The rations now used at several experiment stations and col- 
leges are given. A bibliography is appended. 

Certain characteristics of hen eggs, H. Atwood and C. E. Weaklet, j®. 
(West Virginia 8ta. Bui. 166 (1917), pp. S-S5). — ^This investigation, carried on 
during two years with two pens of 20 each of White Leghorn pullets, sought to 
correlate certain differences in the eggs laid. One pen was fed corn products 
with beef scrap and the other wheat products and beef scrap. Tables show in 
detail the record of each hen and certain physical variations in the eggs. 

The results showed that the heavier the egg the heavier the yolk, but its 
percentage to the wdiole egg was less. With eggs laid in cycles — that is, one 
each day for two days or more until a day is missed — the first egg was usually 
heaviest, decreasing in total weight and weight of yolk until the cycle was 
broken. In general the yolk had a lessened percentage decrease. 

The eggs of individual hens varied widely in total weight, weight of yolk, 
and average percentage of yolk to total egg. 

The second year the amount of beef scrap was increased, the results indicating 
that a considerable amount of animal protein tends to weaken the viteline 
membrane.- During both years the eggs and yolks of the wheat-fed fowls av- 
eraged somewhat heavier than those of the corn-fed. With the smaller amount 
of beef scrap in the ration the percentage of yolk was greater with the corn- 
fed fowds, but with the larger amount of beef scrap it was larger with the 
wheat-fed. During the second year the weight of eggs and yolks and the per- 
centage of yolk were greater than the first year. 

The care, sanitation, and feeding of foxes in captivity (Canada Dept. Apr, 
Bui 20 (1916), pp. 20, figs. 4 )- — The great demand, especially for certain grades 
of pelts, has resulted in the increased production of foxes in captivity. This 
compilation serves to give information regarding the methods now employed by 
fox breeders, and to offer suggestions based partly on experience and partly 
on the principles involved In the breeding of similar animals. 

The location of the ranch Is described and plans of runs and pens given. 
About 2,500 sq. ft of run should he allowed for each pair of foxes. T!ie plant 
should be so constructed as to keep similar animals away on account of an- 
noyance to the foxes and the liability of bringing in disease. 

The pi'oper feeding of foxes of different ages is detailed and an analysis of 
the milk of the fox given. 

The fur of the silver fox is so highly prized because of its color that an effort 
Is being made to fix this color by breeding, but as yet no definite result can be 
said to have been attained. It is a problem that the breeders must work out, 
depending upon the furriers to grade their product and to keep them in touch 
with the demands of fashion. 

A description of parasites and diseases is given. 

Rabbit and cavy culture: A complete and official standard of all rabbits 
and cavies, W. F. Roth and C. T. Cobnman (BellersviUe, Fa.: Item PuUishing 
€ 0 ., 1916, rev. ed., pp. 184, ^4)* — A description of breeds and methods of 
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Influence of tlie age of tlie cow on tlie composition and properties of milk 
and milk fat, C. H, Bckles and L. S. Palmer (U, S. Dept. Affr,^ Jour. Af/r. Re- 
search, 11 (1917), No. 12, pp. 645-65Sy figs, S ). — ^Tiiis paper gives data on this 
question taken from records of pure-bred Jersey, Holstein, and Ayrshire cows 
of the, dairy herd of the Uni^'^ersity of Missouri. A study is also reported of the 
eifect of old age on the composition of milk as indicated by data secured from 
the records of two Jersey cow^s and one dairy Shorthorn cow in the university 
herd. The records used in the study consisted of what is termed the “ true 
average percentage ” of fat for the entire lactation period of each cow. This 
percentage was calculated from the total milk and fat production for the period, 
the Biilk production being based on the actual amount of milk produced at each 
milking for the entire period, and the fat production being based on the per- 
centage of fat in a composite sample of five days’ duration taken at the middle 
of each month. 

It is concluded that “ the percentage of fat in the milk of Jersey cows attains 
its maximum with respect to the average for the entire lactation period during 
any one of the first three periods, but the chances appear to be greater that 
this will be attaixuMi in the second or third period rather than the first. Holstein 
cows almost invariably show the highest average percentage of fat for the 
lactation period during the first period, Ayrshire cows more frequently show 
a higher average lactation test during the first than during subsequent periods, 
but less frequently than in the case of Holstein cows. 

“ The variations in the average percentage of fat among the first few lacta- 
tion periods are not suifieiently great to be of much practical importance, but 
the gradual decline in average test accumulates to a figure of considerable 
importance as the number of periods of lactation becomes greater. A low 
tflane of nutrition during growth and prior to the first lactation period probably 
contributes materially to a decrease in the average percentage of fat for the 
first lactation period from that which it would be if the period of growth is 
supported by a more liberal plane of nutrition. 

“Neither the percentage composition of the milk nor the physical and 
chemical constants of the milk fat of aged cows show any abnormalities attribu- 
table to old age. Butter made from the milk of a cow 19 years old and In 
her thirteenth lactation period was pronounced to be of excellent quality, and 
kept for a period of three months at a temperature of 8 to 10° C. without 
showing any marked deterioration.** 

Management of the dairy herd, B. W. Clark {Colo. Agr. Col. Nxt. Sew. BuL, 
1. ser., No. 121 {1911), pp. IS, figs. 1). — ^Notes are given on dairy barns, pas- 
tures, soiling crops, selection and feeding of dairy cows, raising dairy calves, 
and the age at which heifers should be bred, and rations are suggested for 
milch cows under Colorado conditions. 

Eactors and methods in the profi.table production of sanitary milk, W. D. 
NiCHOixs {Kentucky Sta. Bui. 206 {1911), pp. S-JNh fio^- 28). — The following 
articles are presented: 

I. BracUml means of controlling 'bacterial infection of milk (pp. 8-33 ).— 
The author discusses the bacterial and other factors in the production of sani- 
tary milk. 

II. Experimental study of the conditions affecting the contamination of milk 
(pp. 34-43). — ^This part of the bulletin describes experiments carried on with 
a view to determining the number of bacteria to which milk is subjected during 
the various daily operations in the dairy barn and milk room and to determine 
the best means of preventing bacterial contamination. The results were ob- 
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tallied by exposing glass petri dishes containing a sterile nutrient medium in 
the dairy barn of the station and the adjoining milk room. 

The results indicate that in a well-cleaned dairy barn very- few ' bacteria are 
present In the air, but when dust is present the number is very large. “ When 
the cows are in the barn the number of bacteria in the air Is materially in- 
creased. The presence of bedding in the stable greatly increases the bacteria 
of the stable air. Dusty mill feeds and hay are fruitful sources of bacterial 
contamination. The act of brushing the cows adds myriads of bacteria to the 
surrounding atmosphere. Washing the cows’ udders, even when apparently 
clean, greatly reduces the number of bacteria falling from the udder. Infection 
from washed udders is less than one-seven tli of that from unwashed udders. The 
air in a pasture upon which is growing a heavy sod of grass is nearly sterile. 
In a dairy room having smooth walls and a concrete floor which are regularly 
and carefully washed the air should be practically free from bacteria.” 

It is suggested that to keep down the bacterial contarninat'i'on of the air 
in the stable where the cows are milked the room must be kept well cleaned 
and every effort must be made to keep down all dust. Dusty bedding must be 
avoided, and if bedding is used dust should be laid by sprinkling. Since cow 
hairs are laden with bacteria, all loose hairs should be removed from the cows 
by currying, in order to prevent them from falling into the milk. However, 
sufficient time should elapse after currying to permit the dust and bacteria to 
settle to the floor before milking begins. The cows’ udders should be carefully 
washed with tepid water and a clean cloth before milking begins. Wiping the 
udder with a clean, damp cloth greatly reduces bacterial contamination of the 
milk. In feeding mill feeds and hay care should be taken to raise as little dust 
as possible.” 

A preliminary report on a series of cooperative bacterial analyses of milk, 
R. S. Breed, W. A. Stocking, et al. (Jour. Dairy S'ci., t (1917), No. i, pp. 

S4 ). — In this paper, which was read before the Laboratory Section of the 
American Public Health Association, at Cincinnati, October 24, 1916, a pre- 
liminary report is submitted of bacteriological analyses of milk made to deter- 
mine whether the results secured in laboratories by university men trained in 
research methods were as irregular as those secured in the commercial and 
control laboratories in New York City. Bacterial analyses were made of four 
sets of five samples each by seven men, four working in the Cornell University 
laboratory at Ithaca, and three at the New York State Experiment Station. 
Each man used the technic[ue he thought would give accurate results. The 
results are compared with those secured in New York City and already 
reported (E. S. B., 33, p. 767). 

A second series of analyses was made on samples of three lots of high-grade 
milk inoculated with a culture of the colon bacillus, for the purpose of com- 
paring results secured by the plate method, by the dilution method, and group 
and individual counts by the microscopic method. These counts were made 
by one person only. 

It is concluded that research men using technique which differs much in 
details may be depended upon to secure much more consistent agar plate counts 
from ordinary samples of market milk than laboratory assistants working 
rapidly and using the routine methods of analysis recommended for the 
purpose. Inexperienced workers are apt to make gross errors In count when 
using the direct microscopic method as a means of making exact counts. 
Experienced workers, however, secure results which compare favorably with 
those secured by workers who have had experience with the plating technique. 
The labor and time necessary in order to make relatively accurate counts by 
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either method is much greater than that ordinarily employed in making counts 
in laboratories where large numbers of routine analyses are made. 

“ In making comparative counts with the plate and microscopic methods^ the 
agar plate counts will normally be larger than the counts of groups of bacteria 
by the microscopic method and smaller than the count of individual bacteria; 
but many things may change this relationship in individual cases. Among 
these things are inaccuracies in the counts due to exceptionally irregular dis- 
tribution, the presence of dead bacteria, or of living bacteria incapable of 
growth on the agar used. Where a milk contains nothing but living bacteria 
occurring singly (or at least with only a relatively small number of groups 
containing tw^o or more individuals), all of which are capable of growth on 
tlie agar used, very consistent counts can be made by either method from 
duplicate samples by the same or by different persons. In such cases the 
relation between the counts is such as to leave little doubt but that the figures 
obtained are remarkably accurate counts of the number of groups of bacteria 
in the case of both the microscopic and plate methods; or of the number of 
bacteria present in the case of the microscopic method.’^ 

Buttermaking on the farm, G. II. Babb {Canada Dept. Agr.^ Dairy and Cold 
Storage Branch Bui. 5$ (i,9i7), pp. 16^ figs. 11). — Brief directions are given for 
making butter on the farm. s 

Home cheese making, V. E. Scott {Agr, Ext. XJniv. Nev. Bui. 15 (1917) ^ pp. 
8, figs. 5). — Simple directions are given for the home manufacture of a number 
of common cheeses. 


VETEEIHAEY MEBICIHE. 

Public health and medicine, W. C. Gorgas (Proc. 2. Pan Amer. Sci. Cong., 
1915-16, 0)013. 9, pp. Xy-f-7i^, pis. 2, figs. 85; 10, pp. XV +652, pis. 7, figs. 24).— 
Among the papers here presented relating to diseases and the transmission of 
disease by insects mention may be made of the following: In volume 9, Insect- 
Borne Diseases in Pan America, by J. Guiteras (pp, 9~41) (B. S. R., 34, p. 754) ; 
Pilariasis in the Americas, by A. J. Smith (pp. 49-76) ; Present Views in Re- 
spect to Modes and Periods of Infection in Tuberculosis, by M. P. Ravenel (pp. 
85-95) (E. S. R., 35, p. 281) ; Carlos Finlay on the House Mosquitos of Havana, 
by F. Knab (pp. 107-110) ; and in volume 10, Concerniag the Chemical Nature 
of the Vitamins, by R. R. Williams (pp. 30-48) ; Specific Parenteral Digestion 
and Its Relation to the Phenomena of Immunity and Anaphylaxis, by J. Bron- 
fenbrenner (pp. 278-2S7) ; The hieehanlsra and Clinical Significance of Anaphy- 
lactic and Psexicloanaphylactic Skin Reactions, by J. A. Kolmer (pp. 287-304) ; 
Anaphylatoxin and the Mechanism of Anaphylaxis, by R. Weil (pp. 308-315) ; 
General Problems and Tendencies in Cancer Research, by L. Loeb (pp. 347- 
354) ; Factors in Immunity to Cancer, by J. B. Murphy and J. J. Morton (pp. 
360-362) ; Immunity to Transplantable Neoplasms, by W. H. Woglom (pp. 
362-365) ; Tumor Immunity, by E. E. Tyzzer (pp. 365-382) ; General Biology 
of the Protozoan Life Cycle, by G. N. Calkins (pp. 529-536) ; Parasitology of 
Certain Animals of Paraguay, by L. B. Migone (pp. 573-576) ; On the Inhibi- 
tory Properties of Magnesium Sulphate and Their Therapeutic Application in 
Tetanus, by S. J. Meltzer (pp. 607-615) (E. S. R., 35, p. 75) ; Observations on 
Tropical Parasites, by R. Gonzaiez-Rineones (pp. 615-618) ; and Antirabic Vac- 
cination in Havana with Statistics Compared with Those of Other Nations, by 
J. Santos FernAnclez (pp. 635-637)^ 

Practical veterinary pharmacology and therapeutics, H. J. Mixks (Wew 
YorJc: The liacmiUan Co,, 1917, pp. 1101+519, pis. 8, figs. 19).— This work is 
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intended for a practical text on veterinary materia medica, pharmacology, and 
therapeutics. 

Report of the veterinary director general for the year ended March 31, 
1916, F. Tokrahce (Ept. Vet. Dir. Gen. Canada, 1916, pp. S6, fig. 1 ). — In addi- 
tion to a report of the work of the year with the more important diseases of 
live stock and import testing, a report is given (pj). 16-18) on the phenol co- 
efficient of disinfectants tested by the Hygienic Laboratory method, under the 
direction of C. H. Higgins. A detailed account of the work of the meat and 
canned foods division is also included. 

The phenol coefficients of samples of disinfectants tested are as follows: 
Chlorid of lime, 11.8 and 13.3 ; Cooper’s fluid, from 1.53 to 2.7 ; cresol compound, 
from 0.12 to 2.98; crude carbolic acid, from 0.34 to 5.56; crude carbolic acid (an 
emulsified product), from 0.12 to 2.63; Cooks Cofectant, 10; creolin, from 2.2 
to 4.6 ; formaldehyde, 0.2 ; liycol, 4.31 ; izal, 4.18 to 8.6 ; izal, veterinary, 2.62 ; 
K. A. G., 1.4 ; K. K, disinfecting fluid, from 0.8 to 2.8 ; lime, from 3.2 to 17.6 ; 
Neko, 15.2 and 16.9; Pheneco, 15.8; pyxol, from 10.6 to 13; sand disinfectant, 
0.033; sodium hypochlorite, 5; Wescol, 4.3; and zenoieum, 2.3. 

[Diseases of animals in Saskatchewan], P. F. Bredt (Ann. Rpt. Dept. Agr. 
Saskateheican, 11 {1916), pp. S7-97). — This reports on the occurrence of in- 
fectious and parasitic diseases of animals in Saskatchewan and incorporates a 
report hy the provincial veterinarian, M. P. McClellan. 

Wyoming live stock laws and regulations of the State veterinarian, 1917, 
A. W. French (Cheyenne, Wyo.: State, 1917, pp. 58). — A compilation of the 
Wyoming laws. 

The distribution in wheat, rice, and maize grains of the substance, the 
deficiency of which in a diet causes polyneuritis in birds and beriberi In 
man, Habbibtte Chick and E. Margaret Hume (Proc. Roy. Soo. ILondon], 
Ser. B, $0 (1917), No. B 624, pp. 44-^0). — ^This is a report of experiments which 
deal with the distribution of “ antineuritic ” vitamins in the various constituents 
of wheat, maize, and rye grains. 

“Wheat endosperm, after removal of the aleurone layer in the ordinary 
milling processes, constitutes white flour. It is deficient in this vitamin, and 
if used as an exclusive diet will induce polyneuritis in pigeons (or beriberi in 
man) in a manner identical with polished rice. In both the rice and wheat grain 
the antineuritic vitamin is concentrated mainly in the germ or embryo; it is 
also present to a less degree in the bran (pericarp and aleurone layer), probably 
in the aleurone layer. 

“ In the case of maize grain the embryo also possesses marked antineuritic 
properties. Here the scutellum can be separated from the ‘ plantlet ’ and 
separately investigated. Both these con.stituents of the embryo were found to 
contain antineuritic vitamin.” 

Researches on the diagnosis of pregnancy in cows, mares, and goats by 
the Abderhalden method, R. Giuliani (CUn. Vet. [Milan], Rass. Pol. Sanit. e 
Ig., 40 (1917), No. 17-18. pp. 494-^528 ). — Previous literature on the subject of 
the pregnancy test as applied to domestic animals is reviewed, and investiga- 
tions reported on the value of the test, particularly in connection with artificial 
fertilization as described by Pirocchi (E. S. R., 33, p. 71). The diaiyzation 
method was carefully followed according to the Abderhalden technique. From 
the results of the experiments recorded the author draws the following con- 
clusions : 

(1) The methods can be relied upon in the majority of cases provided that 
the technique of Aberhalden (E, S, B., 32, p. 270) be followed scrupulously, 
that control tests be made with serum alone and with inactive serum and 
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placenta, and that in doubtful cases a second and third test be made, (2) The 
specific proteolytic fements can be detected in the blood from the sixteenth 
to the nineteenth clay after conception; that is, a diagnosis of pregnancy can 
be made about the end of the third week. (3) The ferments seem to remain 
in the blood for a period of 15 to 20 days after parturition, a fact which must 
be taken into consideration to avoid errors in the application of the method. 

The catalase content of Ascaris snum, with a suggestion as to its rdle in 
protecting parasites against the digestive enzyms 'of their hosts, T. B. 
Magath (Jour. Biol, Chem., S3 {1918), No, S, pp. S95-400, fig, 1), — The amount 
jind distribution of catalase in the body of the common Ascaris, a roundworm 
from the hog, were determined with a view to testing the validity of the 
theory advanced by Burge (B. S. R,, 33, p. 478) that the presence of oxidative 
processes in the intestinal parasites protects them from digestion. The method 
used was one adapted from ordinary gas analysis. The material was washed 
with a 75 per cent sodium chlorid solution and finely chopped up, weighed in 
a crucible, and introduced into a bottle containing 25 cc. of one-half diluted 
commercial hydrogen peroxid. This was connected with a water-filled burette 
with a leveling bulb. After bringing the water to the zero level, connection was 
made with the bottle containing the hydrogen peroxid, the action started by 
upsetting the crucible in the hydrogen peroxid, and after 10 minutes the water 
in the leveling bulb brought to the level of the water in the burette and the 
reading made. 

Determinations w^ere made of the catalase content of the whole worm, the 
body wall, body fiuid, and visceral organs with the following results : ‘‘ There 
is five-eighths as much catalase in the body wall of A, suwn as in the visceral 
organs, and one-fourth as much in the body fluid as in the visceral organs. 
There is three times more catalase in the body wall of A. suum than in the leg 
muscles of Rana pipiens, if one uses the amount of the catalase in the repro- 
ductive organs of each form as the units of measurement. On the basis of this 
last statement it can be assumed that there is more than enough catalase in 
the body wall of this parasitic worm for its metabolic and locomotory functions, 
and hence it is possible that this excess is used to liberate oxygen for protect- 
ing the parasite against the digestive enzyms of its host, if Burge’s theory be 
true.” 

Besearches on the serum of the sea eel, W. Kofaczewski {Com^pt Mend. 
Acad, Sd. [Paris}, 16i {1917), No, 25, pp, 96S, 934; 135 {1917), Nos, IB, pp, 
803^602; 21, pp, 725-727), — ^Three papers are presented. 

L The towicity of the serum. — ^The serum of the sea eel was shown to be 
exceedingly toxic when injected intravenously into guinea pigs, rabbits, and 
dogs. The rapidity of the intoxication and the picture on autopsy resemble, 
to a certain extent, anaphylactic shock. 

II. The toxicity and physical properties of the serum, — Studies of the effect 
of the various factors on the toxicity of the serum showed that the toxicity 
is not destroyed by keeping the serum in the dark even for as long a period 
as 30 days, by freezing, by absorption in animal charcoal or kaolin, and by 
drying, but is destroyed by sunlight and by heating to 75® 0. 

III. Molecular equilibrium and toxicity of the serum, — In connection with 
the study of the effect of physical agents on the toxicity of the seimm, noted 
above, the serum was examined under the ultramicroscope. It was found that 
wherever the serum is inactivated profound changes take place in its ultra- 
microscopic structure. The particles previously separated and in an active 
Brownian movement arrange themselves in groups and become stationary. 
When the serum is mixed with that of an experimental animal an ultramicro- 
scopic precipitation takes place. By modifying the surface tension of the serum 
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by tile addition of cholesterol or sodium oleate the appearance of the agglom- 
erations can be hastened or retarded, and simultaneously the disappearance of 
the toxicity of the serum hastened or retarded. 

Experiments in. the differentiation of blood and muscular albumin by 
precipitation and anaphylaxis, O. Lopex (Amer. Jour. Yet. Med., 12 (1917), 
No. 12, pp. 853-857). — The processes at present employed for obtaining serums 
for the differentiation of the albumin of blood serums are reviewed, and the 
following conclnsions are drawn from the author’s investigations of possible 
methods: 

(1) To obtain precipitating serums for blood albumin, the best method is 
that of intravenous injections of 20 cc. each of horse serum into rabbits weigh- 
ing at least 3 kg. (2) For the differentiation of albumin of the muscles, the 
best and most easily obtained and preserved antigen is that obtained by adding 
sodium chlorid to minced meat and dialyzing the juice through parchment 
paper. 

When a greatly accentuated degree of specificity is required, as in dealing 
with meats denaturalized by heat, the author has found anaphylaxis reactions 
superior to precipitins for the differentiation of albumin. 

A new enzym of the leucocytes of blood and of pus, lipoidase, N. Fies- 
siNGEfi and R. Clogne {Compt. Rend. Acad. Sci. [Pam], 165 (1917), No. 21, pp. 
730-732; al)S, in Chcin. Ahs,, 12 (1918), No. 7, p. 705). — The authors have demon- 
strated that the leucocytes of the blood and acute suppurations have the power 
of secreting an enzym (lipoidase) which hydrolyzes lecithin. The enzym is 
destroyed by heating to from 66 to 60° C. for 30 minutes. It does not act in 
strongly acid or alkaline solutions but preferably in a slightly alkaline medium. 
The action is inhibited by formalin, by red corpuscles in large quantities, and 
probably by normal serum. The enzym has been identified in normal leuco- 
cytes of the blood of man, the dog, and the cat, and in aseptic and septic ab- 
scesses, It is present in polynuclear cells and absent in the lymphocytes o' cer- 
tain chronic effusions, as in pleurisy. This lipoidase can be distinguished from 
the leucocytic lipase by its greater thermostability. 

Studies of the blood fat and lipoids of the dog befofe and after the pro- 
duction of experimental anemia, H. Dubin (Jour. Biol. Chem., 33 (1918), No. 
S, p. 377). — By the use of the nephelometric and colorimetric methods of Bloor 
(E. S. R., 34, p. 563; 35 pp. 13, 166), blood fats have been estimated in a clog 
before and after infection with Trypanosoma equiperdum. The results show 
that in trypanosome anemia the total fats are increased while the lecithin and 
cholesterol are decreased. These results are in agreement with the reports 
of Bloor (E. S. R., 36, p. 365) in pernicious anemia associated with carcinoma 
of the stomach. 

Immunity and tissue transplantation. — I, The reactions occurring about 
tissue transplanted into heterologous animals, M. S. Fleishbb (Jour. Med. 
Research, 37 (1918), No. 3, pp. 483-497). — The experiments reported were car- 
ried out in normal and immune rabbits into vrhich pieces of guinea-pig kidney 
were transplanted. The rabbits were immunized by repeated intraperitoneal. 
Injections of sterile emulsions of kidney cells. In both the normal and im- 
munized rabbits pieces of guinea-pig kidney removed from the living animal 
were immediately transplanted under aseptic precautions into subcutaneous 
pockets on the abdomen of the rabbit. The pieces were removed and examined 
at various intervals up to 28 days. The examination showed the following 
general differences between the pieces in normal and in immunized animals; 

** Kidney of guinea pigs transplanted into normal rabbits remains alive and 
shows regeneration even at 28 days. No regeneration takes place in immune 
animals, Lencobytes collect in larger numbers about the transplanted tissues 
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ill Immune animals than in normal animals. The leucocytes do not, how» 
ever, penetrate the tissue as rapidly in the immune animals. The connective 
tissue formation in normal rabbits is more rapid and more marked than in 
inimiine animals. The penetration of the pieces in normal animals by con- 
nective tissue cells is also more rapid.” 

The significance of the difference between the reactions in normal and im- 
mune animals has not yet been determined. 

Is there any quantitative relationship between antig-en dose and antibody 
production? E. T. H, Tsen (Jour, Med, Research, SI (1918), ISfo. S, pp. S81S90, 
flgs^ question was investigated by intravenous injections of different 

doses of sheep serum into rabbits and subcutaneous injections of different 
doses of antityphoid vaccine into medical students. Examination was made 
of the precipitin and agglutinin productions, respectively. 

The results seem to show that there is no quantitative relationship between 
the antigen dose and antibody production. As much antibody can be produced 
in response to the injection of small as to that of large doses of antigen. 
Moreover, large doses of antigen are at times harmful through injury to the 
cells, so that the animal either dies of intoxication or remains in a state of 
lowered resistance with the production of little or no antibody. 

A comparison of the slow and rapid methods of antibody production con- 
firmed the results of Gay and Ifitzgerald, previously noted (E. S. B., 29, p. 
581), that the rapid method is as efficient as the slow method. 

An experimental investigation of lipovaecines. — A preliminary note, E. K. 
Whitmore, B. A. Fennel, and W. F. Petersen (Jour. Amer, Med. Assoc., 70 
(1918), No. 7, pp. Jf27-JfSl, fig. 1), — ^The preparation and methods of preservation 
and administration of lipovaecines from typhoid, paratyphoid, pneumococcus, 
meningococcus, and dysentery organisms are described with experimental data. 
Although considering the work as purely preliminary, the authors feel that 
the llpovaccine offers a number of advantages over the aqueous preparation, 
including “ the diminution of both the local and the systemic reaction, the 
feasibility of giving sufficient vaccine at a single injection properly to immunize 
the individual, the persistence in the individual of a focus from which the 
immunization proceeds over a period of several months with a resulting length- 
ening of the period of immunity, the actual detoxicating effects of certain lipoids 
that can be incorporated in the vaccine, and the prevention of autolysis and 
deterioration of the vaccine.” 

The effect of high pressures on bacteria, W. P. Larson, T. B. Haetzell, and 
H. S. Diehl (Jour, Infect, Diseases, 22 (1918), No. S, pp. 271-279 ). — This ar- 
ticle reports the results of attempts to obtain the antigenic principle of bacteria 
in a diffused state in order to make it less accessible to the phagocytes and 
consequently capable of producing a higher degree of immunity than is ordi- 
narily possible with bacterial antigens. 

It was found that a direct pressure of 6,000 atmospheres kills nonspore-form- 
ing bacteria in 14 hours. A pressure of 12,000 atmospheres for the same length 
of time is required to kill spores. Attempts to discover the mechanism of the 
destruction of bacteria in this way resulted in the conclusion that the factor 
which destroyed the organisms was the sudden change in the osmotic tension 
of the fluid in which the bacteria were suspended. 

Filtrate of typhoid bacteria subjected to a direct load of 6,000 atmospheres 
for 14 hours was found to be superior to the living culture as an immunizing 
antigen. Bacteria killed by carbon dioxid were found to be excellent antigens. 

Identity of the toxins of different strains of Bacillus welcMi and factors 
influencing their production in vitro, 0. G. Biill and IfiA W. Pritchett 
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{Jviir. Expt. Med,, 26 {1911), No, 6, pp. 861-88$, figs, 10; aU, m Ghmn. Abs,, 
12 (1918), No. 1, p. 51). — Continuing previous studies (E. S. B., 38, p. 370), by 
investi gating 22 additional strains of B. loclchii for toxin production and 
aiUltoxiii treatment, the autliors have found that “ the antitoxin for B. 
welchii toxin can apparently be prepared from a single strain of the organism 
which yields under the conditions described a high titer of toxin, and this 
antitoxin can be employed to combat infection with or prevent infection by 
any strain whatever of the bacillus.” 

Experiments to detennine the etfect of fresh muscle and glucose on toxin 
production and the relation of acidity to toxicity in the filtrate^s have shown 
that (1) fresh muscle im-reases the potency of the toxin fivefold udule auto- 
claved muscle has little elTect; (2) the addition of 0.2 to 1 per cent glucose 
to beef infusion broth gives a more potent product than sugar-free broth, 
while higher percentages lower the toxin production; and (S) there is no 
direct relation between acidity and toxicity. 

Bacterium pyogenes and its relation to suppurative lesions in animals,. 
A. R. Wabd [Jour. Bad., 2 (1911), No. 6, pp, 619-62S). — Substantially noted 
from another source (B. S. R., 37, p. 276). 

The use of commercial Javelle water in the treatment of infected wounds, 
Caztn and Miss S. Kbongold (Compt. Rend. Acad. Bel. [Paris], 165 (1911), No. 
11, pp. 569-512). — From the results of 510 cases of wounds treated with a 
solution of Javelle water (15 parts to 1,000) and from the action on fragments 
of skin of this solution as compared with the Dakin-Daufresne hypochlorite 
solution, the authors state that at the above concentration, containing 0.427 
gin. of hypochlorite per liter, the Javelle water is more germicidal and less 
irritating than Dakin's solution. 

On the treatment of war wounds by the combined action of visible and 
ultra-violet radiations, 0. Benoit and A. Helbronnbr (Compt. Rend. Acad. 
Sci. [Paris], 165 (1911), No. 11, pp. 512-514). — Experiments extending over 
tw'o years on the use of the Cooper-Hewitt mercury lamp for treating war 
wounds are reported. These include the treatment of atonic and ulcerated 
wounds, recent wounds over a larger surface, and closed and open fractures, 

A new method of general chemotherapy-oxidotherapy, Belin (Compt. 
Rend. Acad. Sci. [Paris], 165 (1911), No. 26, pp. 1014-1016; abs. in Chem. Ahs., 
12 (1918), No. 1, pp, 122, 12$). — Clinical cases are cited in which injections of 
potassium permanganate of different strengths have been successfully used 
In the treatment of tetanus, typhoid fever, etc. Earlier experimental work* 
has demonstrated the favorable effect on certain Infectious maladies of the 
Injection of oxidizing substances. 

The theory advanced by the autlior is that by oxidation the toxins are ren- 
dered inactive, thereby permitting the organism to combat more successfully 
with the microorganisnis themselves. “ Antitoxic therapy based on oxitlation, 
therefore, would seem to be as indispensable as antimicrobic therapy in pro- 
moting phagocytosis,” As possible therapeutic agents, the author cites potas- 
sium permanganate, sodium chlorate, sodium persulphate, ozone, colloidal 
metals, and pinene. 

The restraining influence of cyanid upon oxidation in arsenical dips, A. G. 
Hotjborow (Rhodesia Agr. Jour., 14 (1911), No. 6, pp. 13$-1$1 ). — The article 
reports the results of investigations into the cause of the oxidation of sodium 

3 Compt. Bend. Acad. Sd. [Paris], 156 (1913), Nos, 16, pp. 1200-1262; 24 pp. 1848, 
1849; 158 (1914), No. 13, pp. 966-008; Bui. Soc. Cent M^d Wt, 92 (1916), No. 14 
pp. 203-200 ; 03 (1917), No. 12, pp. 244-248. 
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anseiiite in clipping' fluids used for tick killing. Tlie arsenate tbiis feritieci lias 
only about one-half the tick-killing po'v/ei’ of the arsenite. 

To determine whether the oxidation is tlie result of microorganisms, action 
on tlippliig fluids of various strong disinfectants was tested. Oxidation was 
i!Ol: ccuriplelely arrested by 2.5 per cent formaiiii, 5 per cent corrosive siibli- 
iiuite, 0,ri per cent carboUe acid, and 2 per cent boric acid, which would seem 
ti) prove that the oxidation is not wholly due to inicroorgaiiismH. Sterilization 
III an autoclave, boiling for half an hour, and passing the original dipping fluid 
througli a candle filter also failed to arrest oxidation completely. Small 
aiiiount.s of potassium cyankl proved most effective. The x'etarcling infltieiice on 
oxidation remained constant until 0.005 x)er cent was reached ; below this, oxida- 
tion Increased as the amount of cyanid was decreased. 

‘Further investigations are to be reported later. 

The relationship between contagions pustular stomatitis of the horsej 
equine variola (horsepox of Jenner) and vaccinia (cowpox of 3'enner), B. A. 
DE JonCt (Folia MicroUol. [Delft}, 4 (1916), No, S, pp. 2S9-266, pl8. 5; Jonr. 
Vompar, Path, and Tlier., SO {1911), No. S, pp, 5; ahs. in Trop. 

Yet. Bui, 5 (1917), No. 5, pp. 200-202).— The equine affections described under 
the above names are first critically reviewed and reference made to outbreaks 
in various countries. A detailed description of the symptoms manifested in 
outbreaks of pustular stomatitis at garrisons near The Hague follows. 

Numerous experiments in the transmission of contagious pustular stomatitis 
of horses to healthy horses and also to calves, rabbits, etc., are reported upon* 
The conclusions are as follows : “ In the observed cases of contagious pnst\ilar 
stomatitis of the horse there was an eruption in the mouth and on the skin. 
In the export ments material collected from the mouths of the animals attacked 
proved capable of transmitting the disease, including cutaneous eruptions. 
This material after it had been passed through Chamberland B and F filters, 
still possessed the same infective quality. The ordinary vaccine, propagated in 
the usual manner, was equally capable of giving the horse pustular stomatitis, 
Including cutaneous eruptions. The horse 'which had contracted the stomatitis 
spontaneously was refractory to inoculation with %^accine. Two different strains 
of the virus of contagious pustular stomatitis of the horse behaved like vaccine 
when inoculated to the calf and to the rabbit, and in the latter Giiarnieri’s cor- 
puscles were present in the inoculated cornea. Besides, the complement test 
furnished corroborative evidence in support of this view. 

“The vaccine obtained by inoculating with the virus of contagious pustular 
stomatitis of the horse could be propagated in animals with the same regularity 
as the ordinary vaccine. This vaccine derived from tlie horse gave excellent 
vaccinal pustules when inoculated into children. The revaccinatert subjects 
presented only a reaction of revaccination. The rabbits which had been inocu- 
lated with ordinary vaccine and had shown a markedly positive reaction after 
recovery and revaccination with the virus of stomatitis showed only a preco- 
cious allergic (von Pirquet) reaction, whereas the control animals showed a 
characteristic reaction. 

“ We have proved that contagious pustular stomatitis of the horse is actually 
the most frequent form of JeimeFs horsepox, and that the virus of this stoma- 
titis passes through Chamberland B and F filters. This fact was not previously 
known.” 

Anthrax, A case of Bacillus anthracis septicemia with recovery, B. B. 
Geaham and H, K. Detweicee (Jour. Amer. Med. Assoc.^ 70 (1918), No. 10, pp. 
671, 672, fijs. 2). — The authors report the successful treatment of a case of 
anthrax la man in which the organisms were demonstrable In the clrciilatlag 
Mood despite local excision and subcutaneous injection of serum. Iritrjn'c^iious 
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liijectioa of 100 ec. of cMorai»in-T (Dakin) and 80 cc. of antiantbrax serum 
was followed by a rapid lowering of pulse and temperature with eventual 
recovery. 

Studies in blackleg immunization witk special reference to blackleg fil- 
trate, A. Eichhokn {Jour. Amer. Yet. Med. Asboc., 52 (1918), No. 6, pp. 6‘d5- 
— Tills has been essentially noted from another source (E. S. B., 37, p. 
689). Attention is called to the resemblance between the bacillus of blackleg 
and B. loelcMi morphologically, biologically, and in cultural characteristics. 

EiDizootic lympliangitis; some treatments, Feans (Bui. Soc. Cent. M4(l. "Fd!, 
98 (1917), No. 24, pp. 527-533, fig. 1). — ^The following treatments are discussed: 
(1) Local — cauterization, and Vincent’s powder (boric acid and calcium 
cMorid) ; (2) general — arsenic acid, Lugol’s solution of ioclin and potassium 
iodid, sodium cacodylate, mercuric biniodid, and mercuric benzoate; and (8) 
serum therapy. 

Treatment of epizootic lymphangitis by means of the extract of autolyzed 
yeast, M, Nigolle, Fayet, and Tkuche (Compt. Rend. Acad. Sci. [Paris], 165 
(1917), No. 27, pp. 1114, 1115). — An application of antigen therapy in the treat- 
ment of epizootic lymphangitis in horses is described. The agent employed is 
the filtered extract of brewers’ yeast autolyzed for 24 hours at 37° C. in the 
vapor of chloroform. To this is added 5 per cent of phenol. Successful re- 
sults obtained by the authors in the treatment of six horses are reported. 

The proposed technique is to make a preliminary subcutaneous injection of 
2 cc. of the liquid, followed after from four to eight days by 5 cc. and eight days 
later by 10 ec. The latter dose may be repeated once or twice if necessary, 
The name “ rlvoltine ” is suggested for the preparation. 

Treatment of epizootic and ulcerous lymphangitis by autopyotherapy, 
Belin (Bill. Boc. Cent. Med. Y6t., 93 (1917), No. 18, pp. 346-362) .—The author 
describes two methods of preparing pyovaccine from the pus of the diseased 
animal, discusses tiie general manifestations of the vaccination from observa- 
tions of 15 cases, and interprets the results obtained. 

The pus obtained from a ripe abscess is sterilized by ether or by heating at 
70° 0. for an hour in six or seven volumes of boiled water. The ether sterili- 
zation is preferred by the author. 

After inoculation the animal passes through a negative phase of hyper- 
sensibility marked by an increase in the acuteness of the symptoms. This is 
followed by a positive phase characterized by a diminution of the symptoms 
and general recovery. lymphangitis can be cured by autopyotherapy alone, 
but tlie treatment does not preclude the use of chemotherapy. Tiie importance 
4s emphasized of using small doses of the vaccine at first and of using pus from 
the animal Itself, that is autopyotherapy and not simply pyotherapy. 

A complementary note relative to the preparation of the pyovaccine em- 
ployed in the treatment of epizootic and ulcerous lymphangitis, Belin (But 
Soe. Cent. MM. 93 (1917), No. 22, pp. -}d2-4d5).— Additional directions are 
given for the preparation of pyovaccine by sterilization with ether. 

Pyotherapy of epizootic lymphangitis, Velxj (Bui. Boc. Cent. MM. VM., 93 
(1917), No. 22, pp. 452-456). — This article gives detailed instruction relative 
to the treatment of epizootic lymphangitis by pyotherapy. 

The preparation of pyovaccine for epizootic lymphangitis, H. Veld (Bui. 
Boc. Path. Eicot, 11 (1918), No. 1, pp. 10, 11). — ^The author distinguishes be- 
tween the polyvalent ” pyovaccine obtained from open lesions in epizootic 
lympliaiigitis, and capable of acting on the cryptococci and associated organisms, 
and the polyethiiical anticryptococclc vaccine prepared from products of new 
lesions or closed abscesses of different animals having epizootic lymphangitis. 
The latter vaccine contflins only the cryptococcus from various sources. 
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TIic tecliniqiie of tlie preparation of the polyvalent aiitip 5 M)genic vaccine Is 
(lefKiibed hi detail. cun he vised not only lu the treatment of epizootic 

lympliiingitis but ulav> in Hint of various i).v<»genic lesions In the horse. 

Some typical cases of treatment of epizootic lympliaiigritis by pyotlierapyj 
Vblij (Unf. aS\>o. Cent Mat. V6t., m {1917), 'Nfh pp. cases 

are descaihed* 

Leiicocytotherapy or a-septic pyotherapy, its use in certain lympbaitgites 
of the horse, J'. IhnDitft (Oompt, Hen4. A<ml. Non [Pnrk], i65 {1917), No. 27, 
pp. 1121-1123; ahs. in Hev. G6n. d)icd. Vit, 27 (1918), No. 31S, pp. 29, 30; 
Clivm. Aim., 12 (1918), No. 6, p. 5.93).— The nonspeclfieity of cryptocoeclc pyo- 
vaccliie am! the clficncy in tileerous lyinphangilns of a pyo vaccine very poor in 
inieroorgariisnis suggested to the author that the vaccines owed their efiicacy 
not to the specific microbes which they contained but to leucocytes or leucocytic 
dC'brIs and the products derived from them, and that, consequently, the 
same satisfactory results will be obtained by the injection of an aseptic pus 
such as Is found in a fixation abscess. To teat this theory, horrios witli epizootic 
and ulcerous lymiibangltia were injected with a dilution of pus obtained from 
a fixation abscess previously produced by subcutaneous injection of essence 
of turpentine. The liquid was quickly absorbed and generally no trace of the 
injection was left. 

The second treatment 'was In all cases followed by a very rapid cure, thus 
conhrroiBg the author's theory. Aseptic pyotherapy can be employed advan- 
tageously in equine lymphangitis and in diseases where pyovaccines have 
already been satisfactory. It is possible that it is susceptible of a more general 
application.” 

Some considerations on the efSlcacy and absolute nonspecihcity of anti- 
cryptococeic pyotherapy in the horse, H. Veltt (Bill. Boo. Path. Mwot, 11 
(1918), No. 1, pp. Cases are cited from wdncli the conclusion is drawm 

that polyvalent nonspecific pyotherapy is a simple economical method 'which 
by the results already obtained should occupy a position of the first order in 
therapeutic veterinary practice. 

The necessity of carbon dioxid for the growth of Bacillus tuberculosis, 
W. B. WHiiaiKY and D. M. Ebvin (Jour. Infect. Diseases, gg (1918), No. S, pp. 
194-197, fig. 1). — Tests on culture media showing tlie effect of different carbon 
dioxid pressures on the gro'vvth of B. tubercnlosis are reported. The necessity 
of carbon dioxid and of a supply of free oxygen for growtli of tlie organism on 
artificial media is shown. The optimum requirements luivc not yet !>eeri 
determined. 

An investigation of strains of tubercle bacilli from animal tuberculosis, 
A. S. Griffith (Jour. Path, mid Pact., 21 (1917), No, 3, pp. 329-343). --The 
investigations here reported relate to the types of tubercle hacllli from nalunilly 
acquired tuberculosis in the monkey, cat, goat, bovine, and bird the eulturfil 
characteristics of bovine tubercle bacilli; and human tubercle bacilli In the 
milk of a vaccinated heifer. 

Infectious abortion in cows, K. BficHia (Meded. lUjkMcmminrUlii., 1 
(1917), No. S-4^ pp. 121-20B, figs. 2 ). — ^The author has reviewed tlie literature 
on this disease including the history, etiology, biology, and course of the dis- 
ease; symptoms and diagnosis; abortln and its application; agglutination and 
complement fixation ; active and passive immunity ; metliods of com!)a,tiiig the 
disease; and veterinary laws for controlling it. A bibliography of 68 titles is 
appended. 

Mixed bacterial diseases of s'wine with diJKerential diagnosis, T, I). 'EiaA»- 
BON (Awer. Jour. Vet Med., M (1918), No. 2, pp. 57-di).— The author discusses 
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under the terjji mixed iiifeetioiis of swine” various pulmonary diseases sueli 
as chronic bronchitis, inilmonary ecieii-a, iiiul cntarrhai pneumonia, and also 
diseases elassllicd i'ss newohacillosis caused by Bacilkis nccrophams and its 
associate or^^anisnis. He asserts that chronic hog cholera does not exist, hut 
that the lowered rc^ssstanee of the animal after an attack of cholera makes pos- 
sible an invasion by the organisms of the mixed infection group. 

Tlie serani treatment of liog choir vi, 11. (lit Air am (Illinois Sta, Cire, 207 
(1917), pp, S-11. lips. d).“™T}}js is a poonlnr siiirniuiry of information. 

Fagox)yrismiis (buckwheat poisoning) and similar affections, E. A. Beuge 
(Jotif\ Amer. Yet. zl/cd. (1917). 2\^o. 2, pp. 189-194). — An outbreak of 

buckwheat poisoning in pigs at the University of British Columbia first recorded 
is followed by accounts of similai* coikiitions produced by alfalfa, clover, St. 
Jolin’s wort, and kuo tweed. The toxic properties claimed for the knotweeds 
(Polygonmn spp.) have not been substantiated by experiments made at Agassis:. 

The poisoning* of horses by the common bracken (Pteris aqnilina), S. 
Hadwen and E. A. Biittce (fJanada Dept. Agr., Health Anim. Branch Bui. 26 
(1917), pp. 15, Jigs. 5). — This is a report of investigations and experiments 
with P. (iriuilina in British Columbia of which a summary has been previously 
i:: led from another source (E. S. R., S7, p. 182). 

Feeding experiments with five horses reported indicate that the addition to 
the daily diet of about 6 lbs. of dried bracken will kill a horse in about one 
month, 

EUEAL EN»I1‘EEBIKG. 

Operation and maintenance of irrigation systems, S. T. Haeding {New 
Jorh: McGraw-Eill Book Go., Inc., 1917, pp. pU. 12, figs. 28).— Th& 

purpose of this volume is apparently to cover the practical principles of the 
operation and maintenance of irrigation systems and to illustrate them by 
typical examples of their local application. No attempt is made to cover prac- 
tice outside of the United States. 

The opening diapters deal with general maintenance, including damages for 
failure to maintain and maintenance of canals, and maintenance of structures 
and serviceable life of irrigation structures. Other chapters deal with organiza- 
tion for operation and maintenance, methods of delivering irrigation water, 
measurement of irrigation water, irrigation rules and regulations, payment for 
construction and operation charges, general operation, and operation and main- 
tenance accounts. An appendix gives rules and regulations for several irriga- 
tion districts and water companies. 

Irrigating flume built with the cement gun.' (Engin. Netvs-Rec., 79 (1917) ^ 
No. 10, pp. 449-451, figs. 4 )- — ^^This is a brief description of the construction of 
a self-supporting flume with 2-in. reinforced W'alls built upon inside forms. 

It was found that 130 linear feet could be constructed per 8-hour shift. The 
cement gun was found to operate most economically when within 50 ft. of 
the point of application. The mixture used consisted of one part cement plus 
10 per cent hydrated lime and 4.5 parts of coarse sand. In shooting the walls 
it was found that the rebound material amounted to about 10 per cent of the 
material adhering to the forms, 

Puinpiiig plants of the U. S. Reclamation Service, S. T. Hardiwq (Jout. 
EleGtridtp, S9 (1917), Wo. S, pp. 108-110, figs. 4 .),-— This article gives data on 
comparative costs of raising 1 acre-ft of water through a height of 1 
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compiled from tlie records of the U. S. Reclamation Service. Records for 
lOiri -ie service are given in the following table: 

Opiratwn rceords of inigaiion pumping plants of ilw U. S. Reolamalion Service 

for igxs-ia. 


Plant. 


Balt River Project; 

Battery A 

.B 

C 

D 

E 

E,.... 

McQneen well 

Clemons 

Sari Francisco..... 

High lino..,. 

Minidoka Project: 


Type of plant. 


Vertical motor-tirivcn 
centrifugal pimiijs 


Horizontal motor-driven 
centrifugal pumps 


First lift. . 
Second lift. 
Third lift.. 


Vertical motor-driven 
’■ centrifugal pumps 


West End 

1812 Station 

A 4 Station 

Huntley Project; 
Balantino 

Yakima Project: 
Snipes Mount... 

Hillcrest 

Yuma: 

Eeservation 

drainage 

Yuma Valley... 


\Horizontal motor-driven 

/ centrifugal 

Scoop wheel 

Vertical turbine-driven 
centrifugal 

, \Vertical turbine-driven 
/ centrifugal 

loss engine-driven 
■ I centrifugal 


Capa- 
city of 
prime 
movers. 

Head 

pumped 

against. 

Kilo- 
watt 
hours 
used 
per foot 
acro- 
foot. 

Sea- 

sonal 

plasst 

elK- 

ciency. 

Cost of 
opera- 
tion 
per foot 
acre- 
foot. 

Interest 
on first 
cost of 
plant 
at 6 

per cent 
per foot 
acre- 
foot. 

Total 

cost 

per 

foot 

acre- 

foot. 

Horse- 



Per 




power. 

Feet. 


cent. 

Cmts. 

OeTits. 

Cents. 

75 

49.0 

1.S5 

55 . 5 

3.9 

3.2 

7.1 

75 

40.2 

1.70 

60.2 

2.6 

1.5 

4.1 

75 

48.4 

1.59 

64. 5 

2.1 

1.1 

3.2 

75 

46.5 

1.50 

68. 3 

2.1 

1.1 

3.2 

75 

44.5 

1.65 

62.1 

2.6 

1.5 

4.1 

75 

32.0 

2.28 

45.0 

3.7 

2.1 

5.8 

75 

40.0 

2.25 

45.6 

2.2 

3.8 

6.0 

100 

31-3 

2.56 

40.1 

3,1 

.8 

3.9 

100 

30.0 

2.60 

39.5 

11.8 

31.3 

23.1 

450 

43.0 

1.40 i 

73.2 

1.3 

.2 

1.5 

f 2,760 

29.1 

1.58 1 

65.0 


.2 

1.0 

1 2,400 

30 3 

{ i.73 

59.$ 

.8 

.2 

1.0 

1 1,560 

^.9 




.2 

1 6 

/ ISO 

20.8 

2.42 

42.4 

1.4 

.8 

2 ! 2 

1 5 

3.8 

3.60 

26.3 

11.0 

6.8 

17.8 

25 

2.9 

3.39 

30.3 

3.7 

3.4 

7.1 

596 

46.3 



.1 

1.4 

1.5 

/ 500 

197.0 



.6 

.6 

1.2 

t 35 

103.3 



.3 

1.9 

2.2 

/ 110 

5 to 6 



10.6 

2.6 

13.2 

40 

4.0 



23.2 

1.8 

25.0 






A metliodl of determining: storm- water mn-ojff, C. B. Buerger (Trans. Ainer. 
Boc. Cm Mngm., 78 (19J6), pp. pU. 2, figs, f?).— -The author develops 

a, formula for storm-water run-oft of the form in which q is the 

run-off In cubic feet per second per acre and F and P are functions of the 
variable elements of topography, rainfall, etc, diagrams are given which afford 
a ready means of obtaining results from the formula. 

Daily river stages at river gauge stations on the principal rivers of the 
United States, 1915 and 1916, A. J. Henry (U. S. Dept. Agn, Weather Bur., 
Daily Uiver Btages, IS (1915), pp. 176; U (1916), pp. 1^78 ) .—These are the 
thirteenth and fourteenth parts of the series of river gauge readings main- 
tained by the Weather Bureau. 

Surface water supply of St. Lawrence Biver Basin, 1916 (U. S. Oeol. Bur- 
my, Water-Supply Paper 4S4 (1917), pp. ISO^XXXII, pU. 8).— This report, 
prepared in cooperation with the States of Minnesota, WisconKSin, New York, 
and Vermont, presents the results of measurements of how made on streams 
tributary to Lakes Michigan, Huron, Erie, Ontario, and Superior, and to the St. 
Lawrence Elver, during 1916, together with tlie usual list of gauging stations 
and publications relating to water resources. 

Surface water supply of Hawaii, July 1, 1913, to June 30, 1915, Q-. K, 
liABBisoN (U. B. Geol Survey, Water-Supply Paper 460 (1917), pp. S2B}.— This 
report presents the results of measurements of flow made on certain streams 
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tiiiii di Idles, and records of miiifal! and evaporation in the Territory of Hawaii 
for the biennial period ended June 30, 1915. 

The flowing wells of western Queensland, J. IV. Gkegoey (Qmemland 
Geogi\ Jom\, «. sen, 30-31 {1916), No. 16-17, pp. 1-29, pi 1, 4) — Tlie gen- 

eral cliaracteristi(.*s of tliese artesian wells are discussed. 

Tile drainage on the farm, E. II. Jones and O. It. Zeasman (Wisconsin Sta. 
Bui 284 (1917), pp. 32, figs. This bulletin deals with tile drainage on the 
Individual farm, discussing the beneiits of drainage and some of the coiistnic- 
tion problems, and giving detailed directions for the selection and laying of 
tile drain. Cost estimates and other data are included. 

Braining of peat lands by canals, K. H. Lundevall (Svenska Mosskulturfor. 
Tidskr., 31 (1917), No. 1, pp. 43-54, figs. 8). — ^Methods of draining peat lands 
in Sweden by tlie use of canals are described and illustrated. The ditches are 
apparently designed with sufficient velocity to be seif-cleaning. 

Preliminary report on Kearney Vineyard experimental drain, W. W. Weir 
(Irrig. Age, 32 (1917), No. 10, pp. 151-158, figs. 11). — The substance of this 
article has been noted from another source (E. S. R., 36, p. 584). 

Studies on the culture media employed in the bacteriological examination 
of water. — IV, Neutral red lactose peptone media, E. M. Ghamot and C. M. 
Sherwood (Jour, ximer. Ghem. Soe., 39 (1917), No. 8, pp. 1755-1766). — In a 
fourth report of studies on culture malia for the bacteriological examination of 
water (E. S. R., 34, p. 286) experiments were conducted to ascertain (1) the 
influence upon the color change of an increased amount of peptone alone instead 
of tlie usual 1 or 2 per cent peptone with meat broth or meat extract; (2) the 
effect of systematic variations of the various components; that is, peptone, 
lactose, acidity, salt, and neutral red, on the sensitiveness of the contrast reac- 
tion; (3) the effect of these variations on the volume and composition of the 
gases formed; (4) the true nature of the chemical reactions involved in the 
color change; (5) the value of neutral red medium as an indicator of fecal 
pollution, other than human, in drinking water. The following conclusions 
were drawn : 

®‘A neutral red medium composed of from 3 to 4 per cent peptone, 0.8 per 
cent potassium chlorid or potassium sulphate, 0.6 per cent lactose, 0.008 per cent 
neutral red with a reaction of +1 per cent affords a very sensitive and accurate 
medium for the speedy detection of fecal pollution by bacteria. The addition of 
meat broth increases the sensitiveness of the medium but is not essential. The 
yellow fluorescent compound formed by the action of the bacteria is probably 
dimelhykliaminomethylhydrophenazin, a simple reduction jiroduet of neutral 
red. Ammonia does not enter into the formation of the reduction product. 
The Stokes neutral red medium is a convenient and reliable one for the detec- 
tion of fecal contamination in water and is more sensitive tluin lactose bile.” 

Seasonal distribution of soil and fecal strains of the colon-aerogenes 
group in surface waters, Myrtle Greenfield and W. N. Skourup (Jour. Indus, 
mid Engin. Ghem., 9 (.1,917), No, 7, pp. 675-678). — Experiments conducted at the 
Kansas State Board of Health water and sewage laboratory on "the variation 
of the organisms of the colon-aerogenes group in the surface water supplies 
of Kansas are reported. 

It is concluded that “ there seems to be no difference between soil and 
fecal strains of organisms of the colon-aerogenes group from surface , water 
supplies in their resistance to treatment, nor is there a difference between 
cultures of the four principal groups of MacConkey, isolated from surface 
water supplies, in their resistance to treatment. There Is a correlation be- 
tween the increase in the fecal strains of organisms of the colon-aerogenes 
group during dry wreath er and the sanitary survey.” 
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Disinfection of water by means of bleaeMng powder, H, LANcfflK (Ztsehr, 
Mfilh «. Infcktioml‘nink\ 81 (19116), p, 296; Oheni, ZUj., 41 (1911), Eepert,f p. 
I()€; abH, in Jonr, Soc, Oheui, indns,^ 36 (1911), 'No. 13, p, 733),— A (listiiietion 
t« drawn beiweeo db^lnteotion, i, e., roHderiiij'.c bactnrla liarmlews, and tlie 
kililni? of baoicrla. In the ease of l>loa<‘luii:;' i>ow(ior, is ilepeadeat 

fiUly u[)i,m the ronroiitrallou of tbo available eblta-in, not: upon tlie duration of 
tlie ex|)osur(\ "’Iv;:* action is a rapid one niul does iiot consist in oxidation but 
l!] absorption oT vhlorin. Tlie time reciuired t:o kill tlie bacteria dei>ends only 
upon their power of I'csistance to the injury iTfected by the cldorliL DisiiifeC" 
tion, themrore, is iiitleiiendeiit of the time eUipsiuj^ before noutraliraitlori of the 
cidoriii. Whether this follows at u lonyer or shorter interval, the killing of 
the iK'ulerla is not Influenced. The presence of organic matter reduces the 
coricentratioG of the available chlorin, though tlie amount of this reduction 
Clin only he determined by a bacteriological test. The disinfecting action is 
rendered grea.ter by adding the bleaching powder in fractions, a cumulative 
effect replacing that of concentration. 

The interaction of chlorid of lime with the normal constituents of natural 
waters and sewage, G. W. Heise (PhiUppine Jour, ^d,, Sect, A, 12 {1917}, 
No, 1, pp, 17-85, figs, 5). — Studies of the rate of decomposition of eWorld of 
Urae in water, sewage, and solutions of organic substances are reported. 

It was found that “ in the dark, at 28® O., the reactions proceeded with 
almost constant velocity for periods of 30 minutes to one hour, after which 
they proceeded very slowly. In the light the decomposition rate was greatly 
accelerated. In general, the amount of available chlorin consumed is propor- 
tional to the concentration in which it is added, as shown by the interaction of 
eWorld of lime ami urea solution. However, for certain delinite concentra- 
tions of sewage this regularity fails. A study of the reaction between chlorid 
of lime with varying tinantities of urea showed that the chlorin consumption, 
as measured by the starch-potassium iodid reaction, is not necessarily propor- 
tional to the concentration of organic matter. The determination of the 
clilorin consumption of a water or sewage, though of importance in the con- 
trol of hypochlorite disinfection, is not sufficient in Itself and should be sup- 
plemented by bacteriological tests.'’ 

The construction and operation of concrete septic tanks, H. 0. Camxuskll 
(Dorn. Mfigin,, 80 (1917), No, IS, pp. 4SS-490, ilgs. Notes are given on resi- 
dential sewage disposal by means of small septic tanks and tile ribsorptioa 
areas. 

Practical road building, 0. H. Foote {Philadelphm: David McKay, 1917, pp, 
XX 1-295, flffs, 40 )* — ^Thls is a popular treotise on, the subject for the benefit 
of the layman, containing chapters on road history, location, grades, flraiiuige, 
foundationB, .surfaces, bridges and culverts, traffic and fimince, and on oarlli, 
gravel, sand day, topsoil, macadam, brit'k, concrete, bituminous, sand asphalt, 
and special surface roads. 

Serial bonds for road building save money, M. O. IihusmooK {EngifL News- 
Ree,, 79 (1917), No, 9, pp, 407-4tl, figs, 5), — Tabular and graphic data are re- 
ported and discussed from which the conclusion is drawn that on the basis of 
definite comparisons between the ultimate costs of different types of bonds for 
road building the serial type is the most desirable. “ Especially in local road- 
improvement work, where the sinking funds lead to many troubles, serial 
bonds are greatly to be preferred. ... 

“ Bond Issues ought to be resorted to only where tliey can not be avotclecl. It 
should be a fimclameutal rule in the financial operations of a county or' town- 
ship that all current expenses, such as for the maintenance of roaclB, be paid 
from the proceeds of an annual tax levy. Furthermore, If a township or 
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comity Is able to levy u sufficient tux to iiux)rove all of the roads required in a 
reasonable len.i> 1 ii of lime without imposing too great a burden ou the taxjiayers^ 
it should by all means adopt this coarse. The only defense tliat can l)e offered 
for ii local bond issue rests upon the coniraon sense principles of payment by 
Installment and of capitalizing undeveloped resources. If a system of roads 
Is to be built, It is usually of common advantage that the i)eople who may be 
called upon lo pay the bills should be permitted to distribute their contributions 
over a period of years and that all who share in the benefits should also share 
111 the burdens.” 

On January 1, 1915, the total local road and bridge bonds outstanding in 
the United States, exclusive of cities, amounted to approximately $230,000,000. 
It is estimated that at least $160,000,000 of these bonds ivere of the sinking-fund 
variety; that the average terra was 25 years; and that the average rate of 
interest was 5 per cent. If these bonds had been issued as serials, for the same 
term and bearing the same rate of interest, it would have resulted in a total 
saving of approximately $42,000,000, or an average annual saving of $1,080,000.” 

Tests of concrete road aggregates, X P. Nash {Good Roads, n. ser,, 14 
(1917), No, 9, pp. 107-110. 114 . fw. 1), — ^Te.sts made at the University of 
Texas to detminino the resistance to abrasion and the tensile strength of con- 
crete made from various aggTegate.s arc reported. In the tests the chief varia- 
ble was tlie coarse aggregate. 

It is pointed out that “the two most important essentials for a satisfactory 
road, are (1) uniformity of wear and (2) a minimum of wear. Whenever 
these two are combined with a high tensile strength the most satisfactory con- 
crete road is fomid. The conclusions drawm from these tests are as follows: 

“ The uniformity of wear i.s obtained when the mortar and the coarse aggre- 
gate wear equally, such as when crushed limestone or limestone gravel is used. 
The coarse aggregate should be limited in size to about 1.5 in. When hard, 
tough stone is used the size should be limited to about 1 in. and the cement 
content increased. It is questionable if a richer mix than a 1:2:4 is an 
economical one to use with crushed limestone of the ordinary hardness. Crushed 
slag when hard and uniform .should be satisfactory as a concrete road aggre- 
gate. In a 1:2:4 concrete, a gravel composed of very hard stone such as 
flint, or quartz, doe.s not wear uniformly. The action of the cubical shot on 
the test specimens Is a triilo more severe than the traffic on the road. It can 
not be said that either the crushed stone or gravel tested is superior as an 
aggregate to produce concrete having a higher tensile .strength.” 

An analysis of poxDpet valve motion, L. T. Knockk {Gas Engine, 19 (1,917), 
No, 9, pp, 48 B- 44 O, figs. 6), — This is a mathematical analysis of valve mecha- 
nism for gas engines. 

A new feed rack for winter feeding, H. C. GAEWNEit {[Bien.] Rpt Mont 
IA^)e Block Sanif, Bd,, 1915-16, pp, 17, 18, pi, 1 ), — cattle feeding nick and 
sheep feeding rack designed for Montana conditions are described and diagram- 
matically illustrated, 

Poultry house equipment, A. Q. Philips and L. L. Jones {Purdue Unk>., 
Dept, Agr, E,tt, BuL 57 {1917), pp, 12, figs, 9), — Nests, feed hoppere, and water- 
ing vessels are described and diagramraatically Illustrated. 

EIJIAI ECOIfOMICS. 

The farm-labor problem, D. F, Houston {Washington, B, O,: U, B, Dept, Agrf 
[1917], pp, .-J),-— This pamphlet calls attention in a general way to, the far%,'' 
labor problems, and indicates that the most promising solutions are, first^ya'; 
systematic survey of the farm-labor situation in order to ascertain the possible’/' 
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needs of the farmers and to deterinine ways of meeting them ; seeoiiil, the pro- 
motion of fuller c«>operation In the iitilixation of labor among farmers in the 
farm coiiiiininitles ; and tlie further development of machinery in assisting in 
the transh.a* of lalxu’ from one section to another; thirds making available labor 
which has not before been fully or regularly utilized in farming operations; 
fourth, ttse replacring of men for agricultural purposes, as far as possllile, by 
woiimii laborers and by diverting labor from relatively non essential enter- 
prises; Ilf til, by seeing that all able-bodied men not now doing useful or regular 
work sliall be fully and regularly employed; and, sixth, the largest possible 
production and die fullest possible use of farm labor-saving machinery. 

' Farm labor, A. Agke and F. Apr {N. J, Agr, Cot, SwL JBul. 1 (1,917), Ao. IS, 
pp. SI, figs. 11). — In this bulletin the authors have discussed the reasons for 
the farm labor shortage, and suggest possible sources of additional workers. 
They have also discussed methods of boarding and lodging laborers, especially 
the different kinds of camps that have been used in providing shelter for men 
and boys In organizations. 

The farm-hibor problem, W. H. Manss {Baltimore, M(l.: B. d? 0. R. U. Co., 
IBll, pp, 10). — ^Tliis pamphlet discusses the effect of the war upon farm-labor 
problems, and outlines a scheme for the organization of agricultural armies of 
boys to undertake farm work during the summer months. 

The problem of crop production, J. Bracken {Saskatchewan Dept, Agr. But 
48 (i.9i7), pp. 24 , figs. 12). — The author, in discussing conditions in Saskatche- 
wan, indicates that the elements e.ssential to i^rotitable production of crops are 
to know the factors that alfect the growth of crops, the profitableness of pro- 
duction, the permanence of agriculture, and the methods used for their con- 
trol. The factors affecting growth are considered as good seed, plenty of plant 
food, and sufficient heat, light, water, and air. The factors affecting profit are 
loss from weeds, insects, rust, hail, and those affecting the cost of production 
and controlling the selling price. The factors affecting the permanence of 
agriculture are the method of dealing with the soil, maintaining its health and 
keeping it free from weed seeds and plant diseases, and inaliitainiiig .sufficient 
amounts of available plant food. 

State help for agriculture, O. W. Toaikinson {fjondan: T. Fisher Ijnwdn, 
Ltd., 1911, pp. 189) .—Among the suggestions for improving British agriculture 
are the establishment of an impoil duty on wheat and other grains, the pro- 
vision of ca})itul by the State, and a system of admluist ration |>rovliling for 
luBtruction to the hulividual farmer with r<U*erence to th(‘ management of his 
farm. 

Corn, production act, 191.7 {LondoH: Dort., JiUl, pp. pain- 

phlet contains a discussion of the act olTf‘<“tiv{^ August 21, for encouraging 
the production of grain in Great Britain and Ireland, It guarantees a minimum 
price of wheat a,nd oats, a minimum wage fur agrleulfnral workers, makes 
restrictions on the raising of agricultural, rent, and extemls the powers of the 
authorities in encouraging cultivation 

The expert agricultural adviser in the region of the Chateau -Gon tier, A. 
Beckebich (Aram Sei. Agron., 4 . ser., 5 (lOm), No. 7-9, pp. Ji71--:'W2).-inm 
author discusses the work and value of such an advisor, Indicating the kind 
of farming to be followed, the types of farm <)perattons, and his value to tlie 
agidculture of the community. 

County boards of agriculture and list of granges (A. J. Dept. Agr, €in\ 
8 (1911), pp. 6*^). —This report gives a brief statement of the activities of the 
county lioard of agriculture, together with the principal officers in the various 
granges in the Slate. 
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spilth Bakota system of rural credits [1917] {Pierre, S. Dak,: Rural Credit 
BiLj [7rU7], pp. ^),“”“This pamphlet contains information for prospective hor» 
rowers upon farm land as to the workiDjL^s of the rural credit act of that State 

The cooperative movexiient among farmers in the United States, Lopisk 
Mehriman N. Y,: t^yracnse Univ., 1917, pp. This is a hi!)liog“ 

raphy relating to agri<ailliiral cooperation, and the autlior has cdasslhec! the 
/hooks as those goTKa\fl in natiin? and tiiose that relate to the coimiiercial, 
educational, politi<*a!, and so<a*al phases. Both hooks and magazines' are In- 
cluded In the list. 

The operations of the national cooperative organization during the war 
(//Opera della dnrante il PeHodo della Guerra. Monza, Italy: Leya Naz. 
Coop'.^ 11916], pp. 36). — This report discusses the duties of the general secre- 
tary of this body, the functions of the central office at Koine, and the activities 
of the society in such matters as carrying on propaganda and meeting the 
war situation with reference to food and labor, and gives data regarding the 
growth of the organization during 1915. 

Cooperative marketing, W. W. Cuaiberland (Princeton, N. J.: Princeton 
XJniv. Press, 1917, pp. Vin-^226). — ^This publication describes the methods and 
organizations connected with the marketing of California citrus fruit products. 

Marketing survey of Uew Haven, L. D. II. Weld (New Haven, Conn.: Yale 
Univ., 1017, pp. 52, fiys. 4 ). — In this report have been discussed the various 
methods of distributing products in New Haven, with the recommendation 
that the various organizations concentrate on the establishment of a well- 
organized farmers’ wholesale market. For the present it a(lvocate,s the use of 
the markets now in use, but in the future there should be established an open 
market place with assignments to individual farmers at a small rental per 
day or per season, and a marketmaster chosen, regulations prescribed, and the 
necessary city ordinance drawn up and passed without delay. It considers that 
the retail farmers’ market, retail dealers’ market, and the wholesale dealers’ 
market are not essential under present conditions. 

The wheat situation, present and prospective, T. K. Doherty (Ayr. Gm. 
Canada, 5 (1918), No. 1, pp. 109-112), — ^The author has discussed the wheat 
situation by comparing data for 1916 and 191T with the five years 1907-1913, 
grouping his data as South Mediterranean and the Cape, neutral countries open 
to the world’s commerce, importing allied countries open to the world's com- 
merce, and exporting countries open to the world’s commerce. 

The restrictions of consumption of grain products in European countries, 
E. Payen (Ifcott. Franc., 45 (1917), II, No. .^9, pp. 725-7B7) ,—Tlus^ paper indi- 
cates the articles restricted, variations in different countries, and methods used. 

Conditions in the sugar market, January-October, 1917 (New York: Amer- 
ican Sugar Refining Co,, 11917], pp. 78, pi, 1, figs, 7). —In this report are dis- 
cussed the world’s sugar supply, the effect of the war upon the supply, and mar- 
ket conditions during the first half of 1917. It also contains statements with 
reference to the consumption in the United States and arrangements with the 
Food Administration with reference to facilitating distribution. 

Live stock statistics. (Intcrnat. Inst. Ayr, Rome, Internat. Crop Rpt. and 
Ayr. Statis., 8 (1917), No. 11, pp, 878, 879). — These pages contain data as to 
the number of horses in Scotland in 1917, the 47 governments in European 
Kussia in 1916, and for New Zealand in 1917, with comparative data for earlier' 
years. 

Reply of Swift & Company to questions submitted July 23, 1917, by the 
Federal Trade Commission (Chicago, 1917, pp, SS, pU, S). — ^This report dis- 
cusses prices of live stock, meat, and meat products, the demand for and supply 
of meat, the services performed for middlemen in the meat trade, the functions 
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of tlie pu<jkir.s-lioii.se system, and the weaknesses In esistliu? mettiods of pro- 
diictioB smcl market iiig of live stock. 

MontMy crop report (U. ;S'. DcpL Af/r, H/o, Crop R.pt., li (1.917), 'Nix ti, pfx 
flix 1).— This number contains data showing the final estiiiialo of flu* 
TJ17 acrejige, average yield, an,d production, ]uiee, total farn^ value, niu! vaUie 
per aero for the principal farm ero]W. It also contains data with reterenco 
1,0 proiUiction of lobaceo by types and districts, and the monthly prices for a 
series of years for prln(*ipnl farni (*rops, together with esiinaded farm vaUie 
of important ciaips Novem!>er 15, us well as average prices recto v ml by producers 
and range of prices of agriculUiral proth,icls at imporiani markid's. Tlnu’e are 
special reports regartllng wint.er a.nd spring truck crops, sugar beets and beet 
siiga,r for lid 7, a I.)ocomber esliniate of the cotton crop, crop statlsttes by 
States for 1015-1, MT, ’^vinter wheat acreage, clover seed production, sugar beet 
seeds, estimated piaxliietlon of hay in 1010-17 by kinds, aggregate crop values 
for 1017 with compai’isoiis with earlier years, percentage of total corn crops 
consisting of white, yellow, and mixed corn, acreage' of winter whea,t and rye 
sown in 1017, etc. 

[Agricultural statistics of Canada] {Camula Yearl)ool% Jl 916-17 ^ pp. 176- 
27/9, pt i, fit;. 1). — Among the data Included in these pages are those relating 
to weather conditions, production, foreign and domestic trade in agricultural 
products, maimfaeturlng of agricultural products, prices, and public lands. 

Census of hianitoha, 1916 (Oemus and SiatAs.Qanada Bui., [1917], pp. JS,) — 
This report contains data regarding urban and rural population, the number 
of farms and the distribution of the land among the different agricultural pur- 
poses, area sown to various crops, production and value, and number of live 
stock of different classes for 1916. 

[Agricultural statistics of Argentina] (Argentine Year Book, 10 (1915-16), 
pp. 210-252) .—These pages contain data for 1914 with reference to the area 
cultivated and the area under specific crops, trade in agricultural products, 
agricultural cooperative organizations, live stock, rural holdings, public iaiids, 
and industries allied to agriculture. 

Agricultux-e in Switzerland during the crop year 1915 (Ann. Agr. Buisse,I8 
(1917), No. 2, pp. 30-4^). — This report discusses weather conditions, {lan,iage 
to crops, extent of the harvest and the milk production, diseases affecting live 
stock, export and import trade, prices, and interest rates. 

Agricultural income in Switzerland, 1915-16 (Ann. Agr, Suisse, 18 (1917), 
No. 2, pp. 50-205). — These pages contain data for the crop year 1915"-:I6, sliow- 
ing the incomes of various ngrieultural exploitations and also giving data 
regarding the persons employed, crops obtained, wages, and interest. 

Area, classification of area, area under crops, live stock, land revenue 
assessment, and transfers of land in certain native States, G. F. Shurkas 
(Agr. Statis. India, 31 (1914-15), 11, pp. y+ii6‘).—Tlus report continues in- 
formation previously noted (E. S. R., 36, p* 291) by adding information for 
another season. 

AGEICUITFRAL EBFCATIOl. 

Annual report of the Federal Board for Vocational Education, 1917 ( 

Rpt. Fed. Bd. Tocational Ed., 1917, pp. 32). — This is the first aimiial report 
of this board under the act previously noted (K. S. R., 36, p. 701). 

The board has in progress studies and investigations of vocational problems 
in connection with the military departments of the Government; vocational 
reliabilitation of erippiec! soldiers and sailors; training teachers, supervisors, 
and directors of agxfculture; plant and equipment for agricultural schools; the 
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orgniiissatlon of secondary schools in aj 2 :ricnltiiro, including courses of study and 
supervision ; materials and methods in se<‘ondary school agriculture ; super- 
vised practical work in agriculture, incUiding the home project method of in- 
striKdion ; teficher training for trades and industries ; home economics educa- 
tion as vocational education In schools ajid classes receiving iredera! aid; 
teacher training for the teaching of home ecomnnics snlvioii.s; suggestive 
courses of stinly and content of courses in lioine e<*onoinies ; etc. 

The report also includes a statement of the response of tlie States to the act 
as regards the designation of State boards to cooperate with the Federal board, 
appropriations for vocational education, etc., and a tabular statement of the 
allotment of the Fe<leral funds to the States for the liscal year 1918. The act 
had been accepted by all States except North Dakota and Rhode Island. In 29 
States the State board of education was designated as the eo<)perating board; 
in New York and West Virginia the board of regents was designated ; in Colo- 
rado the State board of agriculture, in Minnesota the State high-school board, 
and in Wisconsin the State board of industrial education; while in Alabama, 
Georgia, Illinois, Iowa, Maine, Michigan, Mississippi, Nebraska, New Hamp- 
shire, North Carolina, Oklahoma, and Oregon, new boards for vocational edu- 
cation were created. There are no records of acceptance of the act by North 
Dakota and Rhode Island. 

The total allotment to the States is $1,655,580.72, of which $547,027.79 is for 
the salaries of tesicliers, supervisors, and directors of agriculture, $504,444.89 
for salaries of teachers of trade, home economics, and industries, and 
$544,114.04 for salaries of teachers and maintenance of teacher traiumg. Of 
the States New York received the largest appropriation, namely $154,210.39, of 
which $19,535.60 is for agriculture, $84,950.35 for trade, home economics, and 
industry, and $49,724.44 for teacher training. Thirteen States received the 
minimum of $15,000.00 each. The largest allotment for agriculture made to a 
single State was $30,744.79 to Pennsylvania, while 10 States received $5,000 
each, the minimum allotment. 

Statement of policies {Fed, Bd, Yocational Ed. Bui, 1 (1917), pp, 70, fig, 1 ), — 
Tills bulletin presents a preliminary and tentative summary of the policies 
thus far adopted by the Federal Board for Vocational Education for adminis- 
tering the Smith-Hughes Act. Fart 1 includes general policies or standards, 
and I'art 2, principally rulings upon and a discussion of points, raised at the 
hearings given to the Slate boards for vocational education. Two appendixes 
contain the text of the act; an analysis of the legal requirements imposed 
upon the States, the Fc.'deral board, the Secretary of the Treasiiryj the custodian 
for vocational education, etc.; and statistical tables showing the lot;d anmuii 
grants by the B'ederal Government under the act for vocational education In 
agriculture, trade, home economics and industries, and for teacher training for 
the iiscal year 1918. 

Federal aid for vocational agriculture in Texas under the Smith-Hughes 
Law (Dept, Ed, Te,v, Uul. 68 (1917), pp. 14 )- — This bulletin outlines the condi- 
tions governing Ifoderal aid for vocational agriculture In Texas under the 
provisions of the Smith-Hughes Act, including a statement of ll;e appre^xirnat© 
appropriations available during tbe next 10 years. 

Under the plan announced, Federal aid uuiy be given to vocational agri- 
cultural departments in liigh schools elassihed l»y Stah.^ department of 
education, si'iecial vocational agricultural schools, and part-time or evening 
classes for vocational agrleulture. The cmumuidly board of control of, voca- 
tional agricultural departments in classitied high schools imisi. provide a $200 
equlpinent as a minimum and such additional equipment as may be required 
by the State board for vocational education, and lease or |>urcha«3 stiltabl© 
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laiwi of at leiist otie acre and salficient to provide 0.1 acre for eacii person en- 
rolling for plant; production projects. The community boards of control of special 
schools of agriculture must provide a ,$500 minlmura equipment, 10 acres of 
suitable laud, the necessary buildings, and such additional. (3qiii|}meiit as tlie 
Bl'atxi l)«.>j:ird may require. The teachers of vocational agri(!Ulturo must be 
employed on a 12 moiitlis’ basis at a mluinmin salary of $1,200. Federal funds 
may be used for only t!.iat portion of a I’eacher’s time devol.ed to vocational 
agrieultiire. 

The courses of study for vocational agricultural schools and departments 
must consist of 4 years’ work, 50 per cent of which time eacli year must 
be devoted to Instruction in agriculture, demonstrations, supervised agricul- 
tural projects, and supervised study in agriculture and project work, and the re- 
maining time to such subjects as will give additional cultural and good 
citlKenship training. Each student must do six months’ supervised project 
work each year, and each project must be visited by the supervisor in charge 
at least once each month. 

The qualifications of all teacliers, supervisors, or directors of vocational 
agriculture include graduation from a standard agricultural college, or its 
equivalent, at least two years of actual working experience on a farm after 
the twelfth birthday, one full year’s course in education or its equivalent, 
one-half year of agricultural teaching experience in a secondary school or its 
equivalent, etc. After .Tuly 1, 1921, these qualifications will include the com- 
pletion of a 4-year college course in v<.»cational agricultural education with 
144 semester hours’ work, at least 40 hours of which must be technical agri- 
culture and from 15 to 24 hours professional training, including supervised 
practice teaching in secondary agriculture. Upon the completion of this 
course permanent teacher’s certificate will be granted by the State depart- 
ment of education. The admission requirements to this course will be 14 
units ot high-scliool work. 

A possible core for a iDrogram in agricultural education, T. H. Eaton 
i^efiool and Soc,, 6 (1917) y No. 157 y pp. 755-761) .—The author defines agricul- 
ture in its narrowest, modern technical, and broadest sense, stating the prime 
requisites to success in each. In his opinion agricultural education may 
mean apprenticeship in the processes of husbandry, scientific instruction in 
the technolog.^ of production from the land, or preparation for intelligent 
entering upon the life of a farmer. These three aspects are prevocational, voca- 
tional, and liberalizing. To serve as a guide to those activities which must be par- 
ticipated In by learners fitting themselves for the life of a fanner, he submits a 
crude classitleation of certain activities that seem to him common to the lives 
of American farmers, followed by suggestive possible activities of tlie learner 
in two or more of three categories, viz., primary activities for the acquire- 
ment of first-hand meanings and a greater or less degree of skill, secondary 
activities for organized knowledge and adaptability to varying situations, 
and tertiary studies for the sake of insight and appreciation. 

Sixteenth, annual general report of the Department of Agriculture and 
Technical Instruction for Ireland, 1915-16 (Dept, Agr, mid Tech. Jnstr. 
Ireland, Ann. Gen. Ept., 16 (1915-16), pp. YI-^^Ol). — This is the usual annual 
report on the department’s admnistration and funds, with details of operations 
(luring the year 1915-16, including agricultural and technical instruction. 

Soil physics and management, J. G. Mosiek and A, F. Gustafson 
delpMa mid London: J. B. Lippincott Co., 1017, pp. XIII A-Wi pi 1, figs. 202 ). — 
This book, which has been written as a textbook for the agricultural student, 
a reference hook for the practical fanner, and an aid to the land owner desir- 
ing Information in the personal management of his land, emphasizes the pria- 
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cipies of soil physics and omits the details of practice except where necessary 
for piirpoKses of illustration. It treats of soil material and its origin and 
placing, weathering, class ideation of soils, constituents, physical properties, 
control of moisture and irrigation, alkali lands and their reclamation, tempera- 
ture, soil air and soil aeration, soil organisms, tillage, erosion, rind rotation. 
Each chapter Is followed by review questions and references to literature. 
Three appendixes deal respectively ivith soil fertility including some of the 
underlying principles, data with reference to the average yields of crops, the 
value of farm land and property, and crop acreage production, by means of. 
maps. 

Home economics in the Detroit schools, Charlotte Keen (Jour. Home 
Econ,, 8 (1916), Na. 9, pp. Jf79-4S7), — ^This is an account of the present status 
of home economics instruction In the elementary, secondary, junior high, and 
trade schools of Detroit, Mich. 

The fii'St classes in home economies in the Detroit public schools were formed 
on December 4, 1899. Instruction Is now compulsory in the grades, the junior 
high schools, and in one year of the high schools. 

Instruction in hand sewing is given in the fourth and fifth grades and in 
simple dres.smaking in the eighth grade. Domestic science is taught in the 
sixth and seventh grades. The aim of the domestic science -work in the grades 
is to teach dexterity in the handling of utensils and the manipulation of food 
stuffs. Simple experiments with carbon dioxld, water, starch, albumin, gluten, 
baking powder, and yeast are performed. About one-half of the kitchens 
have individual equipments and in the others the group-of-two method is em- 
ployed. The equipment is for 24 or 32 pupils, and special effort is made to 
make tiie work as much like home proceKSses as possible. In most of the grade 
schools one period of 90 minutes a week is given to domestic science, but in 
some, two or more 90-minute periods are devoted in the grades to this work. 

In the secondary schools the various textiles in relation to production, manu- 
facture, and cost are studied, and taste and judgment are developed in the 
selection and use of materials. Sufficient constructive skill is cultivated to 
enable the student to make her own clothes. Sewing is usually given four 
periods a week with two hours’ credit. The course in domestic science in- 
cludes instruction in infant and invalid diet, household management, the 
household budget, the cost and purchasing of food, housewifery and laundering. 
One year of either sewing or cooking is required for credit. 

Suggested plans for the serving of lunches in centralized schools of OMo, 
Tbeva E. Kauffman {Apr. Col. Ext Btil, lOhio State Univ,}, IS (1917-18), No, 
S, pp, 48, figs. 5). — ^The work suggested is intended to be a part of the regular 
home economics course in the school with full credit and hihoratory time. 
The plan includes the assignment of committees for each of the various proc- 
esses, Eeceipts and lists of equipment and supplies, foods grouped according 
to their predominant food nutrient to facilitate having a well balanced meal, 
data on cost of lunches, and references to the literature are given; also sug- 
gestions for general management, making calculations, reducing costs, and 
keeping accounts when either a complete or supplementary lunch is served 

Schoolboys on farms: A war time experiment, W. I. Hamh.ton (Amor. 
School Bd. Jour., 56 (1918), No. 1, pp. 21-2S, 76-78).— The author discusses the 
principles of mobilization of schoolboys for farm work in Massachusetts, co- 
operation, office administration, camps, sites and equipment, camp manage- 
ment, evaluation of the movement, and plans for the future. 
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Purdue ¥mi¥ersity. — G. I. Obiistie, siipeiintendent of agricultural extension, 
lias been granted leave of absence to become assistant to the Secretary of Agri- 
eiiltiirc^ in charge of this Department's activities in remedying farm-labor 
problems. T. A, Goieniun, State leatier of county agents, will serve as exten- 
sion director during his absence. 

Massadiusetts Statloa. — Dr, W. F. Brooks has been granted leave of absence 
as (lir(X‘tor, on account of ill health, until September 1, and F. W. Morse has 
been appointecl acting director. James P. Buckiey, jr., and.B. L. Peables have 
resigned as assistant chemists, and Harold B. Fierce has been appointed 
assistant chemist. 

Minnesota University and Station. — Francis Jager, chief of the bee division, 
and 0. P. Bull, professor of agronomy, have been granted leave of absence on 
an agricultural mission to Serbia for the American National Red Cross. A 
tract of about 80.000 acres of rich and practically virgin soil near Monastir Is 
to be put into cultivation by the use of modern equipment and improved seed 
shli)pecl from this country. It is hoped to relieve materially the food shortage 
in the region by this enterprise. 

A. H. Benton, assistant professor of farm management, has accepted a posi- 
tion as professor and chief of the division of farm management and rural 
economics at the Manitoba Agricultural College, beginning August 1. Dr, 
G. B. Lord, of the veterinary division, has received an appointment in the 
Bureau of Animal Industry of the U. S. Department of Agriculture. Miss 
Stella Palmer, assistant professor . of foods and cookery, has been appointed 
chief of the division of home economics at the University of Arkansas, begin- 
ning August 1. 

S'Cience announces the retirement of T. L. Haecker at the close of the college 
year, July 81. E. J. Garber has been appointed assistant in plant breeding in 
the station. 

Montana College and Station. — ^The contract has been let for a new chemical 
building to replace that burned in October, 1910. A 8-story structure 117 by 
58 ft. is planned, vvith provision for a subsequent extension to a frontage of 
100 ft. The cost is to be $107,000 exclusive of furnishings. The college and 
station worJc in chemistry will he housed in the new building. 

A tract of nearly 20 acres has been added to the college campus, making a 
total of over 100 acres. A permanent plan for the future development of tlie 
buildings and grounds has just been completed. 

Nebraska Uaiversity and Station.— L. W. Chase, professor of agri«ilturai 
engineering, lias been appointed major in the Ordnance Corps, U. S. Army. 
0, W. Smith, coiinty agent of Sewmrd County, and 0. D. Kinsman, extension 
assistant in rural engineering at Purdue University, have been appointed asso- 
ciate professors in agric-iiltural engineering. H. B. Pier has resigned as assist- 
ant professor of animal husbandry. John A. Liiithley has been appointed assist- 
ant professor in dairy husbandry. 

OMaiioina Station. — Dr. John E, Guberlet has been appointecl parasitologist, 
effective July 1. 

South Dakota College and Station. — Christian Larsen, head of the dairy 
husbandry depo,rtment, has been appointed director of extension, vice Gordon 
W. llandlett resigned. 
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The employment of experiment stations as a basis for the sound 
development of agriculture has been a characteristic feature in the 
administration of the territorial possessions of the United States 
and has constituted one of the important forms of aid rendered to 
these dependencies. One by one these regions have been provided 
with stations, usually equipped and maintained chiefly by Federal 
appropriations, until an interesting and in some respects novel group 
has been developed. 

Some of the noteworthy features of the stations in these insular 
possessions were outlined in these pages about ten years ago, at the 
time of the establishment of the station in the Island of Guam. The 
interval has been one of steady development, and the group is now to 
be extended by the addition of a station for the Virgin Islands. 

The oldest of this group of stations is that located at Sitka, 
Alaska, which was established in 1898, after a preliminary survey of 
conditions and agricultural features of the coast country. The sta- 
tions in Hawaii and Porto Eico followed in 1901, and the Guam 
Station was opened in 1908 as mentioned above. They thus represent 
widely separated geographical ai‘eas, which mark the extremes in 
territorial expanse of the country with the exception of the Philip- 
pine Islands, and climatic conditions are presented ranging from the 
arctic zone to the tropics, with scarcely less radical differences in 
many other respects. 

The administration of this group of stations, it will be recalled, 
differs materially from that of the experiment stations within the 
States. They receive no funds under the Hatch and Adams acts, nor 
are they directly connected with the agricultural colleges which have 
been provided under the Morrill fund in Hawaii and Porto Rico. 
They are maintained from specific annual appropriations carried in 
the appropriation act for the Department, and they are Federal sta- 
tions supported almost exclusively by congressional appropriations, 
with no regular aid from the local governments. Originally estab- 
lished by the Department under the direct supervision of the Office of 
Experiment Stations, they are still administered through a division of 
insular stations of this Office as a part of the States Relations 
Service. 
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These stations and their environment, therefore, present many 
imiisnal features, 'which with the character of their special problems 
and the relatively pioneer conditions under which they are operat- 
ing, lend special interest to them and to their success in developing 
and improving the agriculture of these outlying possessions* 

The primary purpose of the stations in Alaska has been to work 
out the possibilities for agriculture in that northern region, and to 
develop types of farming suited to the country. The first station 
was located at Sitka, then the capital of the Territory, which has 
remained the headquarters of the agricultural work; but climatic, 
soil, and other features differ so widely in Alaska that it was 
planned from the first to locate, branches in various other sections 
typical of conditions or the prospective oppoi'tunity for agi'icultural 
development. This plan has been followed, and there are now in 
operation additional stations at Eampart and Fairbanks in the 
interior some 400 miles back from the coast, on the Island of Kodiak 
near the entrance to Cook Inlet, and at Matanuska on the line of 
the Government railroad which is being constructed into the interior. 

Plant breeding and the introduction and testing of varieties have 
occupied a large amount of attention in the Alaska work, and some 
very successful results have been secured through the introduction of 
economic plants from other countries of high latitude or elevation. 
Varieties of oats, barley, rye, and spring wheat have been secured 
from other countries that ripen during the average season, and the 
necessary period of growth has been reduced through selection and 
the development of hybrids. Varieties of barley have been produced 
that breed fairly true to type and that ripen from ten days to two 
weeks earlier than the parent plants. At the Sitka station, hybrid 
strawberries of excellent quality have been developed which have 
proved hardy not only for the coast region but also in the interior 
valleys. Much attention has naturally been given to vegetable 
growing, with such success that it has become widespread and the 
local needs for a wide range of vegetable foods arc now being met. 
The stations have also introduced and established hardy alfalfas for 
the great interior valleys, and have added other valuable forage crops 
to the indigenous species. 

For about ten years experiments with sheep and cattle have been in 
progress on Kodiak Island, and except for the interruption in 1912, 
due to the eruption of Mt. Katmai, sheep and Galloway cattle have 
been maintained almost wholly on locally produced forage and pas- 
ture. The Galloways have proved perfectly hardy, but as there is 
a demand for milch cow^s an attempt was begun in 1917 to produce a 
dual-purpose animal by making reciprocal crosses between the Gallo- 
way and the Holstein breeds. 
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With the construction by the Government of a railroad connecting 
Seward and Fairbanks, Alaska, attention has been directed to the 
character of some of the regions through which it passes. Under 
the auspices of the Alaskan Engineering Commission, a reconnois- 
sance survey of part of this Territory was made by the Bureau of 
Soils of this Department in 1914. In the Cook Inlet-Siisitna region, 
there is reported to be more than a million and a quarter acres of 
land possessing topographic and drainage characteristics and chem- 
ical and physical properties quite favorable to farming. About one- 
half of this good land is to be found in the Susitna and Matanuska 
Yalleys. 

In making appropriations for this Department for 1918, Congress 
authorized the establishment of an agricultural experiment station 
in the Matanuska Valley. In anticipation of such action, a pre- 
liminary survey of the valley was made in 1915 and a site for the 
station selected and reserved about two miles from Matanuska Junc- 
tion, the point where the branch line from the Matanuska coal 
mines joins the main line. This tract, which embraces 240 acres, was 
set aside for use as an agricultural experiment station by executive 
order dated September 20, 1915. 

The entire area of the valley is more or less covered with birch and 
spruce timber, with cottonwoods along the creek bottoms. The soil 
is a silt loam that has been found by settlers to be fairly productive. 
Even before the railroad was begun there were some settlers in these 
valleys, and there are now several hundred homesteads in the vicinity 
of the station. This region differs from those in which the other ex- 
periment stations in Alaska are located in that it combines some of 
the continental features found in the interior valleys with the modi- 
fied climatic conditions of the coast. 

In the spring of 1916 some cooperative work was begun with a 
number of farmers to test various grains that had been produced at 
the Fairbanks station. On account of unavoidable delays and a very 
backward season early seeding was impossible, but several vaiieties 
‘ of barley and oats proved well adapted to the region and quite satis- 
factory yields of hay and grain were reported. Some limited ex- 
periments with vegetables and small fruits have been undertaken, 
the results of which indicate that these also can be successfully pro- 
duced in that region. 

With the immediately available appropriation, work was begun in 
the spring of 1917 on the establishment of the Matanuska station. 
Mr. F. E. Eader, who had been formerly connected with the work 
at Eampart, was placed in charge at Matanuska, and the clearing of 
land, erection of buildings, fences, etc., was begun. By the close of 
the season, a number of acres had been cleared and prepared for 
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pkiiting in the spring of 1918, and the immediately necessary build- 
ings had been erected. The experimental field work will be begun 
this season. In the meantime, the cooperative work with settlers 
will be continued, not only to obtain data but to demonstrate what 
food crops can be produced for local consumption. Local markets, 
due to the railroad constructon, are available, and every effort is 
being made to stimulate the production of those crops that experi™ 
ments have shown can be reasonably expected to succeed. 

The line to be immediately taken up by the station is that of adapt- 
ing agriculture to the near-by valleys. Efforts will be made to test 
various field and garden crops and through breeding experiments to 
improve their adaptability to the region. Later it is expected to con- 
duct experiments with live stock, as it is believed the valley where 
the station is located is well adapted to dairying. 

The work in Alaska has been under strictly pioneer conditions 
such as are rarely to be found at present in continental United 
States. There has been little to guide since so little had been done 
in the way of personal effort and so little confidence was felt in the 
possibilities of agriculture. It has been necessary therefore to de- 
termine the prospects for crop production, in addition to working 
out ways and means, which constitutes the main field of the experi- 
ment station. From the data now on hand it is believed possible 
to recommend with a fair degree of confidence the crops and vege- 
tables that may be expected to succeed in all the more important 
agi’icultural regions. 

In Hawaii, the problem chiefly demanding attention on the part 
of the station has been that of diversifying agriculture. No work 
has been done on the leading agricultural industry, sugar produc- 
tion, but much effort has been expended in trying to develop minor 
crops and thus to aid in establishing a permanent type of citizenship 
on the land. Much of the best agricultural land is held by estates 
or under lease to corporations, but there is abundant land for in- 
dividual holdings if properly administered. 

As the Hawaiian Islands are of volcanic origin, their soils present 
some rather unusual features, and soil studies have formed an im- 
portant part of the station’s work since its establishment. Surveys 
have been made of many of the more important soil types and their 
physical and chemical characteristics determined. In many of the 
soils a high* manganese content is found, and such soils are adapted 
only to certain crops and special methods must be followed in hand- 
ling them. 

In connection with rice culture, which was an important industry 
when the station began its work, a study was made of the application 
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of fertilizers with the result that nitrate of soda, which was for- 
merly extensively used as a fertilizer for rice, has been almost aban- 
doned for this purpose and sulphate of ammonia is now employed 
as the principal source of nitrogen. Mtrate of soda was found to 
leach from rice soils and to have little or no residual effect, while the 
use of sulphate of ammonia was found highly advantageous. 

The growing of pineapples for canning has recently become one of 
the large enterprises of the islands, the station having contributed 
very largely to the development of the industry. After the discovery 
of the injurious effect of a relatively high manganese content of the 
soil on the growth of pineapples,' investigations were continued from 
which it was found that by spraying the plants four or five times 
during the growing season with a solution of iron sulphate yellow- 
ing was prevented and normal fruits produced. As a result of this 
discovery, at least 5,000 acres of land that had been abandoned for 
the cultivation of pineapples is being replanted to that crop. 

The station has been active in the introduction of forage plants and 
improved varieties of grains, fruits, and vegetables, and in the pre- 
vention of losses through the control of plant diseases and insect 
pests. An experiment in cooperative marketing undertaken in 1913 
in order to furnish an outlet for small quantities of produce of va- 
rious kinds has proved quite successful, the sales increasing from 
$26,500 in 1914 to over $121,000 in 1917, when the marketing division 
was taken over by the Territory by which it is now maintained. Ex- 
tension and demonstration work is being developed to some extent, 
especially on the island of Maui, where a considerable iiiimber of 
homesteaders are located. 

The Porto Eico Station, which is located at Mayagiiez, has, since 
its establishment, given much attention to soils and their manage- 
ment. As many of the soils of the island are peculiar in their 
acidity and iron and lime content, and require special management 
to retain their fertility, experiments have been conducted in the 
laboratory and field to determine their characteidstics and require- 
ments. In connection with these studies, attention has been given 
to lime-induced chlorosis of cane and pineapples, and considerable 
data have been accumulated regarding the nature of the diseases and 
means for their control. 

Fertilizer investigations in connection with the different soil types 
have been made for various crops. An extensive series' of experi- 
ments on the availability of different forms of phosphates for use 
on Porto Eican soils is in progress, a preliminary report on some 
phases of the work having been made recently. A survey of the bat 
guano deposits in more than 100 caves has been completed and the 
available supplies have been determined. A number of improved 
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methods for water culture experiments worked out by the chemist 
have been described in scientific journals. 

One of the early lines of endeavor of the station was in the iiii- 
provement of live stock through the introduction of pure-bred sires. 
ThiwS work has proved very popular and the resultvS arc beginning to 
be apparent in many parts of the island. Experiments begun on 
the sanitary production of milk are reported to have brought about 
great improvement in the quality of the milk supplies. 

Attention has been given to the introduction of new crops and 
improved varieties of old ones with the result that many introduced 
varieties have to a large degree supplanted those previously grown. 
The value of introduced forage crops and the use of cover crops, 
not only for the prevention of erosion but for the improvement of 
the soil, and the superiority of improved varieties of fruits, etc., have 
been fully demonstrated. 

In horticulture, citrus and coffee culture have received much atten- 
tion. Fertilizer and cover crop experiments with citrus trees have 
indicated improved practices that have been widely applied. With 
coffee the experiments have had to do with soils, fertilizers, pruning, 
varieties, seed-bed and nursery treatment, diseases, and insect pests. 
Improved varieties of coffee have been introduced from other coun- 
tries and some of them have proved especially adapted to Porto 
Rican conditions. Vanilla growing, an industry new to the island, 
has been developed, and it is possible that this will in time become 
of considerable economic importance. As very little cacao has been 
produced in Porto Rico, experiments are in progress that are ex- 
pected to show the possibilities of developing cacao production on a 
larger scale. Experiments with coconuts have been in progress for a 
number of years, and data obtained regarding coconut culture will 
soon be available for publication. 

As plant diseases and insect pests take heavy toll of agricultural 
and horticultural products in tropical countries, the Porto Rico Sta- 
tion has given special attention to a number of problems in coniicc- 
tion with life history studies and means of control of some of the 
more important plant enemies. Beekeeping, an industry owing its 
origin to the station, has been developed within the past ten years, 
and now exports of apiary products valued at more than $330,000 are 
reported for the nine months ended March 31, 1918. Demonstra- 
tion and extension work have been developed to a small degree, espe- 
cially of late, in order to secure larger local production of food 
crops. As a result of a campaign conducted by the station, Porto 
Rico during the past year, instead of importing beans valued at 
$800,000 annually as in former years, supplied its own necessities and 
had a surplus of this product for export. 
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The Guam Station, which was established to aid in restoring’ the 
agricuitiire of the island to its former imxiortance, has had satisfac- 
tory success in its efforts. In 1911, Morgan horses, Ayrshire cattle, 
Berkshire pigs, and several breeds of poultry were received for use in 
breeding up the deteriorated live stock then found on the island. 
Since that time, other pure-bred animals, including Toggenburg 
goats, Berkshire pigs, and poultry, have been added to the equipment 
of the station; and although there have been losses due to various 
causes among the cattle, pigs, and goats, on the whole the experiment 
in improving the animals of the island has proved a valuable one, 
several hybrid races having been established which combine the 
hardiness of the native stock with the larger size and other desirable 
qualities of the pure-bred stock. 

Some experiments have been carried on with locally produced feeds 
from, which it has been found that within certain limits, breadfruit, 
crushed coconuts, coconut meal, etc., can be substituted for imported 
or locally grown grain in feeding horses, cattle, pigs, and poultry. 
Preliminary to making the live-stock introductions, attention was 
given the question of forage production, and a number of grains, 
grasses, and leguminous plants were secured from other countries and 
sent to the station. Some of these have succeeded remarkably, 
among them Para and Paspalum grasses, pastures and meadows of 
which have been established, not only at the station but on many ' 
native ranches. Sorghums for grain and forage have proved well 
adapted to the local conditions, and Sudan grass, a recent introduc- 
tion^ has given indications of great value as a forage plant. Velvet 
beans, cowpeas, jack beans, soy beans, peanuts, etc., are all being tested 
to determine their value for forage and as green manure and cover 
crops. 

The station has introduced upland, Sea Island, and Egyptian 
cottons, and from several years’ tests it seems probable that the grow- 
ing of certain types can be made very profitable. Attention is also be- 
ing given to problems connected with raising tobacco, the question 
of insect control appearing to be the limiting factor in successful 
tobacco production. As rice growing, once a large industry, has be- 
come of minor importance, the station has undertaken experiments 
on all phases of rice production in order, if possible, to restore it 
to its former place. 

An attempt has been begun to improve the corn grown on the 
island. This crop furnishes the staple food of the people of Guam, 
being about the only cultivated crop that is extensively produced. 

In comparative tests with many varieties from other tropical coun- 
tries, the native strains of corn appeared to offer more promise of 
successful improvement. Selection experiments were undertaken 
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with thescj and several pure lines have been established that out- 
yield the parent varieties. 

In horticulture, the chief experimental work has been the deter- 
mination of the best seasons for planting various crops, the introduc- 
tion of new vegetables and improved varieties of some of those 
already under cultivation, and the propagation of material for dis- 
tribution among the people. As the sources from which seeds and 
plants may be obtained are limited, this work forms an important 
part in the station’s activities. The Hawaii Station is cooperating 
most heartily in this work, and many of the best varieties of tropical 
fruits and vegetables found in Hawaii may now be obtained in 
Guam. 

About 1907, the first hives of bees was introduced from Hawaii. 
These have done exceedingly well, having proved prolific and well 
suited to their surroundings. As a result of the success attained, 
instruction, in beekeeping is given in connection with all the island 
schools, and many small apiaries have been established throughout 
the island. 

The acquisition by the United States of the DanivSh West Indies 
has led to plans for the extension of experimental work to another 
tropical group. Provision for this was embodied by Congress in the 
bill making appropriations for the Department for 1919. 

These islands, which were acquired from Denmark in 1916, lie 40 
to 50 miles east of Porto Eico. Only three of them are of importance, 
St. Croix, St Thomas, and St. John, with an area of approximately* 
200 squai:e miles and a population of about 36.000 people. St. 
Thomas and St. John are mountainous and contain little land suitable 
under present methods to extensive agriculture. St. Croix, the 
largest of the three iskuids, embraces most of the agricultural area, 
though some low rnoimtains exist on the northern side of the island. 
The southern part is made up of fertile plains and low, rolling hills, 
being -well adapted to modern agricultiu^e. 

Most of the agriculture now practiced is on St. Croix, with sugar 
cane and Sea Island cotton as the x->rincipal crops. On St. John 
there ^vere formerly some sugar estates, but tlie cultivation of tliat 
crop has ceased to be of importance. St. Thomas is at present ' of 
little agricultural interest, as most of the population depends on the 
activities of the harbor for support. Bay rum is the only considerable 
product of this island. Lime and coconut trees occur in some num- 
bers, but no systematic attempt appears to have been made to extend 
their planting. 

The climate is said to be healthful, and the trade winds make living 
comfortable, especially during the * cooler months. The coolest 
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weather is from January to March, when, in 1916, the maximimi tem- 
perature was 82"^ F. and the minimnin 65°, The hottest periods are 
in August and September, when the maximiini and niinimnin tern- 
peratoes were 92^ and 72° F., respectively. The rainfall is rather 
light for the Tropics, the average for 63 years being only about 
35 in, on St. Croix and even less on the other islands. If agriculture 
is ever extensively developed, some provision for irrigating the crops 
will undoubtedly have to be adopted. A hurricane visited the islands 
on October 9, 1916, which is reported as having been the only very 
destimctive one for 50 years or more. Property losses were estimated 
at $ 1 , 500 , 000 . 

Upon the request of the Naval governor shortly after the acqui- 
sition of the islands by the United States, an agricultural survey was 
made of them by Mr, D. W. May, Agronomist in Charge of the Porto 
Rico Station. All the principal islands were visited, several weeks 
being spent upon them, and a report of the results of the survey with 
recommendations was made to the governor. Sugar and cotton were 
found to be the leading crops produced, with considerable areas 
given over to forage plants. The sugar output is about 20,000 tons 
per year, practically all of it being produced on St. Croix. Sea 
Island cotton is second in importance, more than 2,000 acres having 
been planted to this crop in 1913. Insect ravages and difficulties 
arising out of the European War caused a marked falling off in the 
area devoted to cotton, so that the growing of this crop was nearly 
abandoned. There is some attempt at cattle raising, which could 
undoubtedly be profitably increased. There appears to be very little 
effort made to grow fruits and vegetables, even for local consumption. 

In 1910, an agricultural experiment station was established on St. 
Croix on a tract of 23 acres, two and one-half miles from Christian- 
sted, the principal town of the island. This area has since been in- 
creased to 225 acres, about 190 acres of which can be cultivated. A 
concrete laboratory and office building has been erected, and a con- 
siderable amount of equipment has been provided. Experiments 
were begun with sugar cane to determine the best varieties for local 
production and the fertilizer and cultural treatments required for the 
best yields. Some cotton experiments have also been begun, and 
considerable attention is given to the growing of sorghums, maize, 
sweet potatoes, and various leguminous plants adapted to use as 
forage or as green manure crops. 

With the change in sovereignty, the income of the station was 
impaired, and the new Congressional appropriation makes provision 
for a station under the management of the States Relations Service of 
this Department. It is expected that the present station will be taken 
over, and the experiments now in progress continued and others in-. 
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augurated, Some additions to the staff are planned, to permit the 
taking up of studies on soils, horticulture, and possibly live stock. 
It is believed that a considerable cattle industry could be developed, 
especially on Stc Thomas and St. John, and with it, dairying, ■which 
is almost unknown, could be profitably developed. Iininediate at- 
tention to food production is desirable in order that the islands may 
be less dependent on the mainland for their maintenance. 

These islands are advantageously located for tile development of 
a large maritime shipping transfer, and it is believed with the return 
of normal times that they are destined to greatly increased pros- 
perity in which agriculture can and should play an imjportant part. 



RECENT WORK IN AGRICULTURAL SCIENCE. 


AGUICnjLTTJEAL CEEMISTEY— AGHOTECHFY. 

Biociiemicai catalysts in life and industry. — ^Proteolytic enzyms, J. Ei*- 
FEONT (xVezo Yo7'Jc: John Wiley cC* Sons, Inc,, 1911, pp. XI '{-151). — This is a 
translation, by S. C. Prescott, assisted by C. S. Tenable, of the French test 
previously noted (E. S. B., 32, p. 662). 

The effect of potassium broniate upon enzym action, I. S. Falk and C. E. 
A. ATinslow {Jour. Biol. Ohem., 33 (1018), No. S, pp. 453-432 ). — The action of 
potassium broniate upon tiTpsin and pancreatin Avas Investigated by means of 
digestion experiments Avith casein and determination of the amino acids pro- 
duced in the presence of varying amounts of the salt. From the experimental 
data the authors conclude that ‘‘potassium broniate appears to exert consist- 
ently faA'orable influence upon the digestion of casein by trypsin in vitro in the 
dilutions studied, the action being most marked at bromate concentrations of 
1 : 100,000 to 1 : 200,000. Potassium bromate in concentrations of one part or 
more in 10,000 appears to exert a slight inhibitiA’’e influence upon the digestion 
of casein by pancreatin, AA'hile in higher dilutions (1:200,000 or 1:250,000) it 
appears to exert a stimulating action.*^ 

It AAmiild thus appear that in the strength in which it is used in Arkady Yeast 
Food (1:200,000) potassium bromate may exert a specific stimulating action 
upon the proteolytic enzyms actiA^e in the fermentation. 

Some new constituents of milk. — III, A new protein, soluble in alcohol, 
T. B. Osborne and A. J. AA’'akeman {Jour. Biol. Chem., 33 {1918), No. 2, pp. 
243-251). — The authors, in cooperation with C. S. Leavenworth and O. L. 
Nolan, give in detail the method of preparation and physical and chemical 
properties of the alcohol soluble protein of milk preAdousIy noted (E. S. B., 38, 
p. 505). The protein AA^as obtained by concentrating the alcoholic washings 
from a large auantity of casein which had been several times dissolved in 
dilute alkali and precipitated by dilute hydrochloric acid. It Avas soluble in 
50 to 70 per cent alcohol but insoluble in absolute alcohol and nearly so in 
water containing more or less Inorganic salts. 

The a Average composition of this protein obtained by a series of fractional 
precipitations Avas, on the ash- and moisture-free basis, as follows •: Gai’bon 54.91 
per cent, hydrogen 7.17, nitrogen 15.71, sulphur 0.95, phosphorus 0.08, and 
oxygen (by difference) 21,18. The distribution of nitrogen, according to Hans- 
mann’s modified method, AA^as amid nitrogen 1.56 per cent, basic nitrogen 2.55, 
and hiimln nitrogen 0.21. The basic amino acids calculated by the Kossel 
method Avere, per 100 gm. of milk protein, arginin 2.92 gm., histidin 2.28, lysin 
3.98, and tyrosin 2.47. 

Compared Avith casein the alcohol-soluble protein contains more carbon and 
sAilphur and less phosphorus, basic nitrogen, arginin, histidin, and lysin. It does 
not resemble the akohol-soluble proteins of vegetable origin, in being character- 
ized by a large propoi^ion of amid nitrogen and less lysin than most proteins. 
Further evidence that it is not related to casein was shown by negatfW;' 
anaphylaxis reactions Avith casein although it is itself highly anaphylactogenic,^ 
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Other ciiaraeteristic properties are its action as an acid componnd, precipitation 
reaction with potassium ferrocyanid from a solution in dilute acetic acid, strong 
tryptophane, Millon’^s and biuret reactions, and solubility in relatively strong 
alcoholic solutions. 

The possible existence of proteins of similar solubility ought to be consid- 
ered whenever the complete removal of protein is necessary for the isolation of 
nonprotein nitrogenous substances of animal origin.” 

A study of heat-coagulable and water-soluble protein of cow^s milk, L. S, 
Palmes (Missouri Sta. Bui. 151 (1011)^ pp. 57, 38). — In a study of the relation 
of milk proteins to their filtration through the Pasteiir-Oliamberland filter it 
was found that only about 75 per cent as much nitrogen passes through the 
filter when preserved with chloroform as when preserved with formaldehyde. 
The total amount which passes through in the presence of either preservative 
or without any preservative at all does not exceed 25 per cent of the total non- 
casein nitrogen. The amount of albumin which passes through when formal- 
dehyde is added to the milk was found to be only about 10 per cent of that 
which may be obtained from the casein filtrate of the original milk when tannic 
acid is used as the protein precipitant 

The presence of chloroform in milk materially decreased the yield of albumin# 
especially after it had stood a few days. 

In regard to the character of the proteins which invariably remain after the 
heat-coagulable proteins have been removed, a review of the literature on 
methods of analysis and the preliminary work indicates that these proteins are 
merely the residues of albumin and globulin from the original milk which have 
been sufficiently decomposed during the removal of the casein with the acid to 
render them noncoagulable by heat and to alter their properties in other ways. 
No indication was obtained of the presence of proteoses and peptones in milk. 
It appears that heat coagulation will have to be abandoned as a method deter- 
mining the albumin of cow*s milk. 

A study of the dietary essential, water-soluble B, in relation to its solu- 
bility and stability toward reagents, B- V. McCollum and N. Simmonds 
(Jour. Biol Chem.^ SS (1918), Ho. 1, pp. 55~B9t fiffs. 12). — ^This article reports 
a series of investigations conducted with the assistance of H- Steenbock, for 
the purpose of developing a new method of isolating water-soluble B depend- 
ing upon its solubility in various organic solvents. Experimental data and 
growth charts are reported and results Interpreted. The method was as 
follows: 

Eats were used as experimental animals and were fed a diet of purified food 
substances complete except that it was free from water-soluble B. Five per 
ceut of butter fat was used to supply an abundance of fat-soluble A. The rats 
were confined to this mixture for about five weeks until they had become sta- 
tionary in weight or were declining with evidence of paralysis. The material 
to be tested for water-solnble B was then added to the diet. The method served 
to show within two weeks whether a sufficient amount of water-soluble B 
was In the preparation under Investigation. 

The authors feel that this method is more satisfactory as a test than Is the 
conventional method of curing polyneuritic pigeons since the element of growth, 
as well as recovery, is introduced. In this connection, they offer the following 
alternative explanation for Williams’ hypothesis (B. S. B., 36, p. 314) of a 
specific type of labile isomerism rather than a specific chemical complex in 
accounting for the curative effects on polyneuritic pigeons of various un- 
related substances. ** The temporary relief of polyneuritis may be the result , of 
the pliaraiacologicai action of certain substances rather than a response with 
renewed function of cells which have been subjected to a selective fast and 
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later have been supplied with the missing food complex.” Absolute proof that 
the physiologically active dietary factor is being dealt with should include re- 
sumption of growth and maintenance of health. 

The experimental data show that the water-soluble B is not extracted di- 
rectly from beans, wdieat germ, or pig kidney by either benzene or acetone, 
but is readily extracted by alcohol. After being removed by alcohol it is 
soluble in benzene but very slightly soluble in acetone. That there can be 
two or more physiologically indispensable substances in water-soluble B the 
authors feel to be improbable in viev/ of the solubility relations with the three 
solvents. The water-soluble B is relatively stable toward nitrous acid (an in- 
dication that it is neither a primary nor a secondary amin) and toward hy- 
drochloric acid. It is rapidly destroyed by even moderately dilute alkalis, as 
previously shown by Voegtlin and others (E. S. B., 86, p. 464). 

Effect of time of digestion on the hydrolysis of casein in the presence of 
starch, J. S. McHaegije {U. S. Dept. Apr., Jour. Apr. Research, 12 (1918), No. 
1, pp, i-7). — This is a report of experiments conducted at the Kentucky Ex- 
periment Station in duplication of the work of Hart and Sure (E. S. B., 37, 
p. 10) on the effect produced on the hydrolysis of casein by the presence of 
starch by investigating the effect of varying the time of digestion. 

Determinations were made with casein alone and with a mixture of 10 gm. 
of casein and 50 gm. of starch. The periods of digestion were 12, 15, 24, and 
48 hours. The Van Slyke method was followed in detail and the results of 
the analyses tabulated. From the data the author draws the following con- 
clusions : 

“ The Van Slyke method for protein analysis, when applied to mixtures of 
casein and starch in the proportion of 1 : 5, and hydrolyzed from 12 to 15 hours 
with 20 per cent hydrochloric acid gives results for the amino-acid groups that 
are comparable with those obtained by Van Slyke upon casein alone. A 
digestion period of more than 15 hours with 20 per cent hydrochloric acid on 
a casein-starch mixture brings about a redistribution of the nitrogen con- 
tained in the histidin and cystin groups. The insoluble residue obtained from 
a casein-starch digestion after being thoroughly washed contains nitrogen, 
which is not seriously affected when distilled with calcium-hydrate suspension, 
very small amounts being split off as ammonia or reinaming in the filtrate. 
This indicates that the nitrogen is in an inert form and its estimation should 
not be included in the humin determination.” 

A foam inhibitor in the Van Slyhe amino nitrogen method, H. H. 
Mitchell and H. O. Eckstein (Jour. Biol. Cheni., SS (1918),^ No. S, pp. S7S- 
S7S). — Phenyl ether is reported by the authors to be a very effective foam 
inhibitor in the Van Slyke nitrous acid method of determining aliphatic amino 
nitrogen in animal and plant extracts, A convenient pi'ocedure for i>repur!iig the 
reagent at comparatively low cost is described. 

Mtrogen content of bacterial cells. — I, Method, H. C. Bbadley and M. S, 
Nichols (Jour. Biol. Chem., S3 (1918), No. S, pp. 525-529). — ^An adaptation of 
the FoUn microehemical method (E. S. R., 29, p. 508) was used for determin- 
ing the nitrogen content of Bacillus diphtherke and B. hoffmmini. The bacteria 
were grown on Loeffler’s blood serum medium for 72 hours. The grow^th was 
then removed by a glass spade with rounded edges, transferred to tared cover 
slips, and dried in a calcium chlorid desiccator at 87° 0. for 72 hours. The 
weighing was done on an assay balance sensitive to 0.000,005 gm. The diges- 
tion material for each tube consisted of 2 gm. potassium sulphate, 0,2 gm. cop- 
per sulphate, and 5 gm. concentrated sulphuric acid. The digestion’ was' con- 
tinued for 15 minutes after the liquid had become colorless. The digest; waS' 
cooled, made alkaline with sodium hydroxid, and tlie ammonia aspirated into 
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ten til-normal sulphuric acid. The nitrogen was deteniiinecl by ncsslerization 
as in the usual Folin method. 

The results showed in H. dipJitheriw 8.S5 per cent of nitrogen, and in B. 
liofjnianni 9.75 pei' cent The authors conclude that “ it Is i)ossibIe to determine 
the nitrogen content of any hacterinm ivliich will grow on a solid medium with- 
out liquefaction of that luediuin, by this method, provided as much material 
as 5 mg. can he obtained.” 

A study of the iionproteiii nitrogen of wheat flour, M. J. Erusii (Jonr. 
Biol. Chem.f So {ISIS), S, pp. Sol-SoO ). — The author, at the Montana Ex- 
periment Station, has applied the copper protein precipitation method reported 
by Osborne and Leavenwoth (E. S. It., 37, p. 8) to the separation of i’>i‘oteiii 
from nonprotein nitrogen in flour extracts. 

It was found that practically a complete separation may be accomplisliod in 
water extracts of wheat Hour by treating the extract with tenth-normal sodium 
hydroxid f(>lIowe«l by tenth-normal copper sulphate until there is sliglitly more 
copper sulphate tlian an exactly equivalent amount of ^sodluln hytlroxid. The 
author .stales that the method is simple of manipulation and permits of rapid 
filtration through ordinary filter paper, giving a clear solution which may be 
concentrated to one-twentieth its original volume for determinations of amino 
nitrogen by the Van Slyke micro method and for amid nitrogen determinations. 
The removal of true proteins is practically complete. Some peptic! nitrogen is 
not precipitated and probably a considerable amount of iionprotein nitrogen 
which is neither amino-acid nor peptid nii.rogen. Normal patent flour was 
found to contain about 2 mg. of amino-acid nitrogen for every 100 gm. of flour 
and about three times as much nitrogen in free acid amid form. 

The method is thought to be applicable to studies of proteolysis or other 
studies involving the estimation of protein cleavage products in wheat flour, 
but probably will not be applicable to biological extracts from other sources 
than wheat and flour. 

Copper-phosphate mixtures as sugar reagents. A qualitative test and 
a quantitative titration method for sugar in urine, O. Folin and W. S, hlc- 
Ellboy {Jour. Biol. Chem.y 83 {1918), No. 3, pp. — A qualitative test 

for sugar in the urine, employing alkaline phosphates for holding the copper 
hydroxid in solution, as suggested in a previous investigation (B. S. R., 80, 
p. 316), is described as follows: 

One hundred gm. of sodium pyrophosphate, 30 gm. of (:*rystallized dlsodliim 
phosphate, and 50 gm. of anhydrous sodium carbonate are dii:^«()lvea in about 1 
liter of water. To this is added 13 gm. of copper sulphate previously ^ dlssolV:e*tl 
in 200 ce. of water. The solution is used exactly as is Benedicts reagent for" 
sugar. Minute traces of sugar are indicated by various grades of turbidity, 
larger amounts by precipitates of cuprous oxid. The test is said to be quite 
as reliable and sensitive as Benedicts and a trifle more prompt. Unless a 
marked turbidity is noted in the hot solutions, the result should be regarded as 
chemically negative. 

The authors also describe a practical and inexpensive quantitative method 
for the titration of sugar in urine. The reagents are an acidltied copper sul- 
' phate solution containing 60 gra. GuSOi.SH-O per liter, and a dry mixture con- 
taining 100 gm. disodiiim phosphate crystals (HNa 2 P 04 J 2 H 20 ), 60 gin. dry 
sodium carbonate (NaaCOa.H-O), and 30 gm. of sodium or potassium siilphocya- 
^ nate. The titrations are made in test tubes, which are considered preferable 
tO' flasks because (1) the cost of chemicals is reduced, (2) the preliminary 
heating period is short, (3) there is no necessity of regulating the flame to a 
definite speed of boiling, (4) the disappearance of the last traces of blue color 
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Is more sharply marked on account ol the siwxll 'volume, and (5) there is little 

or no return of any bine color at tbe end of the titration. 

By means of a special capillary tip delivering from 45 to 55 drops of urine 
per cubic centimeter, the titration can be made on undiluted urine with an ordi- 
nary burette. The burettes are preferably filled by suction and the titration 
made by the drop system, starting with 25 drops of urine added to a clear solu- 
tion obtained by heating 4.5 gm. of the dry salt mixture with 5 cc. of the cop- 
per sulphate solution. For accurate results the drops should be delivered not 
faster than 1 drop per second, and the portion of the burette most used should 
be calibrated. 

The authors recommend for convenience of manipulation and for work in- 
volving very small amounts of material special 5 cc. burettes graduated in 0.02 
cc. In the case of urines containing albumin, rather large test tubes should 
be used on account of foaming. The albumin alters the appearance of the 
cuprous precipitate, but does not change or obscure the end point of the titra- 
tion. 

The determination of lactose in milk, O. Folin and W. Denis (Jour. Biol. 
Chem., 33 (1918), No. S, pp, S21-J24 ). — The titration method of F’olin and Mc- 
Ellroy, noted above, was found by the authors to be applicable to the determi- 
nation of lactose in milk without preliminary removal of the protein materials. 
The method of procedure was practically the same as that described in the 
preceding paper, except that it was found advisable to dilute the milk 1 : 4 for 
cow’s milk and 1 : 5 for human milk. 

A colorimetric picrate method simpler than the one of Delin and Hartman^ 
was also used. The method is described in detail and a table given of com- 
parative results with human and cow’s milk of both the titration and colori- 
metric methods. Of the two methods, the authors believe the titration to be 
the more accurate, although the colorimetric method has the advantage that 
by means of it a large number of determinations can be made more or less 
simultaneously. 

A new microscopic method of counting bacteria adaptable to all grades 
of raw and pasteurized milk, P. W. Allen (Jour. Infect., Diseases, 22 (1918), 
No. S, pp. 245-251, fig. I). — The method^ consists of adding to the milk to be 
tested a water suspension of almninum hydroxid which readily collects the 
bacteria. By centrifuging, the precipitate is thrown down and can be easily 
separated from the fat, casein, and water. It is dried to a thin microscopic 
film on a glass slide and stained with methylene blue, for which the hydroxid 
has slight affinity, A bacterial count is made, using an oil immersion lens. 

The method is described in detail and tables of its accuracy reported. From 
the data the author concludes that about 95 per cent of the bacteria in the 
average sample of milk appears in the hydroxid thrown down by centrifugali- 
zation. 

Detection of peanut oil in oils and fats, D. J. De Jong (Pharm. WeekM., 
54 (1917), No. 47, pp. 1390-1898; ahs. in Chem. Ahs., 12 (1918), No. 5, pp. 535,' 
637). — From experimental data a comparison is made of the relative value of 
three methods of detecting peanut oil in commercial oils: (1) That of Jean, 
recommended in the Dutch Pharmacopoeia for testing olive and sesame oils, 
in which the oil is saponified with alcoholic potassium hydroxid and kept at 
18° C., a precipitate appearing within an hour indicating the presence of 10 
per cent or more of peanut oil; (2) that of Franz-Adler, previously noted 
(B. S. E., 30, p. 14) ; and (3) the solidification point method. The Bellier ahd 
Benard-Archbutt methods are also discussed. 


i Jour. Amer. Chem. Soc., 36 (1914), No. 2, pp. 403-409, 
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The authors eoncltide that for rapidity and accuracy tlie Franz-Adlcr method 
is the best, altbongb it can not be used to detect peanut oil in lard and cotton- 
seed oil. The solidification method is not sensltiye enough, as but little differ- 
ence is shown with large variations in peanut-oil content In the Renard- 
Arclibutt method 10 per cent of peanut oil can barely be detected. 

A study of the solubilities of liquids in liquids. The partition of the 
lower alcohols between water and cottonseed oil, B. B. Weoth ([Gettysburg, 
Pa,}: Author, 1911, pp, Zl, fig, 1).— “The partition ratios of methyl, ethyl, 
propyl, isobutyl, and isoamyl alcohols between water and cottonseed oil at 
25® C. are found to be 103.6, 28.3, 6.41, 1.7, and 0.47, respectively. These are 
found to change regularly with increased number of carbon atoms. The 
solubilities of methyl and ethyl alcohols in cottonseed oil are 4.84 and 21.2 
gm. per 100 cc. of oil.” 

A special nomon for calculating the purity of sugar solutions, A, F. 
Blake {Intetyiat. Sugar Jour,,’ 20 (1918), No. 2S0, pp. 73-78, figs. 2). — The 
author has constructed a special form of the nomon, previously noted (B. S. B., 
38, p. 204), for the rapid determination of the “exponent” of sugar solutions. 
This exponent is the sucrose percentage of the solid matter and is determined 
by the following equation : 

26 

Exponent=polarizationX 

In the special form of nomon a scale has been constructed with the degrees 
Brix indicated at the point corresponding to the respective values of the factor 

— All data on the regular chart which are not required have 

specific gravityXBnx. 

been eliminated. 

It is the aiitlior*s intention to worfe out other applications of the nomon to 
the numerous calculations of the sugar industry. 

determination of water in sugar factory products by means of the distil- 
lation method, T. van dee Linden, M. Kauffman, and F. Leistba (Arch, 
Suikerindus, Nederland, Indie, 25 (1911), No. 22, pp. 951-962, fig. 1; Meded. 
Proefstat, Java-Suikerindus., Chem. Ser, No. S (1911), pp. 12, fig. 1; abs, in 
Intemat. Sugar Jour,, 20 (1918), No. 2S0, pp. 89, 90), — The method described 
consists of distilling 50 gm. of the sample with 850 cc. of xylol. The water is 
carried over with the distillate and is measured directly in a 250-cc. measuring 
cyEnder graduated to tw^entieths of a cubic centimeter. The distillation i>s so 
regulated that about 100 cc. pass over in three quarters of an hour and 100 cc. 
more in the next quarter hour, at the end of which time the distillation is 
stopped. A meniscus correction for xylol and an apparatus correction for the 
small loss of water have to be made. 

The method is considered satisfactory, but requires very careful attention. 

Solubility of calcium sulphite in water and in sugar solutions, T. van dee 
Linden (Rev, in Internat. Sugar Jour., 20 (1918), No. 230, p. 31).— Previously 
noted from another source (B. S. R., 36, p. 716). 

Preservation of Virginia fruits and vegetables, Edith A. Bobeets (Va. 
Polpteoh. Imt, Bxt, Bui. 17 (1917), pp. 48, figs. ^).— In this bulletin, issued in 
cooperation with the U. S. Department of Agriculture, the author has compiled 
from various sources extensive material on the different methods of the pres- 
ervation of fruits and vegetables. A number of recipes and charts for the 
cold-pack process and for making preserves and catsups, as well as suggestions 
for the arrangement and equipment for canning by the cold-pack method, are 
included. 
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Preservation of mifermented grape jtiice, S. F. Andebson (Jour, Agr, {New 
ZmlA, IS (1918) t No, i, pp. S2-^S, fig. 1). — ^The object of this article is to 
** assist producers in preparing and placing on the market a pure, wholesome, 
and nonalcoholic vinous juice.” The principles involved in the preservation of 
nnfermented grape juice and the methods of operation and utensils required are 
discussed. The directions are particularly applicable to the output from a 
small vineyard. 

Improvements in methods of pickling olives, F. T. Biouetti and W. V. 
Gbuess {California Sta. Bui. 289 (1917) ^ pp. 195-200, figs. If). — This bulletin 
suggests improved methods for pickling olives, while still adhering to the theory 
of treatment with lye and oxidation to darken the color. The new methods are 
subject to better control and are much quicker. They have been used success- 
fully in the laboratory and in some cases in factory tests. 

The methods snggested are a combination of continual movement of the liquid 
with continual aeration, high temperature and circulating liquid, aeimtion by 
compressed air with the use of hot standing liquid, and a combination of the 
three principles of aeration, circulation, and high temperature. The last is con- 
sidered a very rapid and satisfactory method. Descriptions of the methods 
and diagrams of the necessary apparatus are given. 

The possibility is suggested of subjecting ripe olives to a method of fermenta- 
tion similar to that used in the preparation of “ Queen ” olives. Two methods 
are outlined, in one of which the ripe olives are pickled without exposure to air 
and then fermented. In the other method olives pickled by the dai*kening proc- 
ess are fermented. The two methods are said to combine the good qualities 
and avoid the defects of the present green and ripe olives. 

METEOEOLOGY, 

The meteorological resources of the Empire, H. G-. Dyoks (AW. kh Nature 
lLo7i4on], 100 (1918), No. ^2517, pp. 417). — ^Attention is called to the great 

diversity of meteorological conditions and requirements in the British Empire, 
the need for better organization and coordination of meteorological agencies, 
and the necessity for developing an ef&cient corps of specially trained men for 
meteorological work. 

It is stated that “ the work of the meteorologist does not end with recording 
the pressure, or the temperature, or the monthly amount of the rainfall, but 
meteorological observations, after being taken, must be worked up into the 
various forms in which they will be most useful for shipping, agriculture, 
water supply, engineering, sanitation and health, and now, also, aerial trans- 
port. The same form will not suffice for all, and meteorology itself has its own 
especial needs, but the important thing is that this information, however ac- 
curate and detailed it may be, will not be available in exactly the forms that 
answer to different requirements unless there is a sufficient staff of trained 
meteorologists to handle it and to supervise its preparation.” 

Report of the chief of the Weather Bureau, 1917 (U. B, Dept. Agr., 
Weather Bur, Bpt., 1917, pp. 291, pU. 7 ). — ^This contains (1) an administrative 
report summarizing the work of the Weather Bureau during the year, (2) a 
review of weather conditions during 1916, including also sections giving de- 
tailed data on sunshine and excessive rainfall, and (3) monthly and annual 
summaries of pressure, temperature, precipitation, and related data for 1916, 
and of monthly and seasonal snowfall for 1916-17. Attention is called par- 
ticularly to the extension of the activities of the bureau for the time being to two 
primary projects, namely, “the forecasting of the weather for purely military 
operations, and the sounding of the upper air for the benefit of aviators, bal- 
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loonists, and artillerists.” Brief statements are made regarding the organisa- 
tion and various activities of the division of agricultural meteorology. 

Climatological data for the United States by sections (17. S. Dept, Agr., 
Weather Bur, OUmcit, Data, Jf {1917), Nos, 9, pp, 240, pis. 2, figs. 6; 10, pp. 230, 
pis. 2, figs. 4). — These volumes contain brief summaries and detailed tabular 
statements of climatological data for each State for September and October, 
1917, respectively. 

Meteorological summaries (KenUtcJcg Sta. Upt. 1915, pt. 1, pp. 7S-75). — 
Tables are given which show monthly and annual temperature and precipitation 
at Lexington, Ky., for 1872 to 1915, inclusive, as well as temperature and pre- 
cipitation extremes, wind, cloudiness, and casual phenomena for 1915. 

Meteorological observations at the Massachusetts Agxicultural Experi- 
ment Station, J. E. OsTKANiiER, T. H. Heumax, and A. L. Ghandlee (Massa- 
chusetts Sta. Met. Bills. S47~34S (1917), pp. 4 each). — Summaries of observa- 
tions at Amherst, Mass., on pressure, temperature, humidity, precipitation, 
wind, sunshine, cioiidiiiess, and casual phenomena during November and De- 
cember, 1917, are presented. The general character of the weather for 
November is briefly discussed, and the December bulletin gives a summary for 
the year. The principal data in this summary are as follows : 

Pressure, reduced to freezing and sea level (inches). — Maximum, S0.86, 
December 17 ; minimum, 28.9S, February 5 ; mean, 30.01.0. Air temperature, in 
ground shelter (degrees F.). — ^Blaximitm, 98.5, July 31; minimum, —22.5, Decem- 
ber 30. Humidity, — Mean dewpoint, 36.4 ; mean relative humidity, 78.1. Precipi- 
tation. — ^Total rainfall or melted snow, 43.56 in.; number of days on which 
0.01 in. or more rain or melted snow fell, 117 ; total snowfall, 58 in. Weather. — 
Total cloudiness recorded by sun thermometer, 1,770 hours, or 40 per cent; 
number of clear days, 129. Bright sunshine. — Number of hours recorded, 2,684, 
or 60 per cent Wind. — Prevailing direction, west; total movement, 44,653 
miles; maximum daily movement, 611 miles, April 11; minimum daily move- 
ment, 1 mile, September 2G, November SO: maximum pressure per square foot, 
35 lbs., April 10, northwest Dates of frost. — Last, Blay 18; first, September 
11. Dates of snow. — Last, April 27 ; first, November 24. 

The climate of Tennessee, E. Nunn {Resources Tenn., 8 {1918), No. 1, pp. 
7-46, figs. 7).— -This article discusses briefiy the phy.siography and soils and 
crops of Tennessee in their relation to climate, and summarizes in notes, tables, 
and diagrams the outstanding climatic features (temperature, precipitation, 
humidity, sunshine, and cloudiness, and length of growing season) of the 
different sections of the State. 

In general the climate of the State i.s said to range from mild to tempei'ate 
and is comparatively free from gi*eat extreme.s of temperature, sudden weather 
changes, and severe storms. The rainfall is abundant but not excessive, the 
humidity moderate, and sunshine and cloudiness well distributed through the 
year. The ground rarely covered with snow for more than a few days at a time 
and the crop-growing season is long as compared with that of the northern and 
western sections of the United States. The comparatively equable climate 
of the State is due in part to the fact that it does not lie within any of the 
principal storm tracks. 

Climate and meteorology {Canada Yearbook, 1916-17, pp. 176-183, fig. 1 ). — 
The characteristic features of the temperature, precipitation, \\dncls, and bright 
sunshine for the Dominion of Canada during each month of the year 1916 are 
described, and tables are given which show the temperature and precipitation 
during 1916 at representative stations in Canada as compared with the normal 
annual averages for the period from 18SS to 1907, inclusive. 
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Meteorological records at Ottawa, W, T. Ellis (Oamda Wwpt. Farms Bpts, 
1916, pp. S, 4 ). — Tables based on observations at tbe’ Central Experimental 
Parin, Ottawa, are given showing the maximum, ininimuin, and mean tempera- 
ture, the rainfall, snowfall, total precipitation, number of rainy days, heaviest 
precipitation in 24 hours, and sunshine, for the period from April, 1915, to 
March, 1916, inclusive, also the annual rainfall, snowfall, and total precipitation 
from 1890 to 1915-16 with the averages for the period. 

The fertilizing value of rain and snow, F. T. Shutt (Canada dJu'pt, Farms 
Bpts. 1916, pp, 174-~1'{8), — Data are reported for the ninth year of this investi- 
gation (E. S. E., 36, p. 19). 

The total precipitation for the year amounted to 33,65 in. as compared with 
an average of 32.81 in. for the 9 years of the investigation, but the total nitro- 
gen, amounting to 9.765 lbs. per acre, was considerably in excess of that 
found in any previous year. Of this amount 4.87 lbs, occiiri'ed as free and 
organic ammonia and the remainder as nitrates and nitrites. The cause of 
the increase has not yet been fully explained. 

SOILS— TEETinZEES. 

Soils (Missouri Sta, Bui. 151 (1917), pp. 55-59, 62-65, figs, 2).— Brief prog- 
ress reports are made on various soil fertility experiments as follows : 

M. F. Miller and F, L. Duley report further work with corn, the results 
of which confirm those of previous experiments in showing that “ tlie period 
from the time of laying by to the time of silking is the most Important to 
final growth from the standpoint of both moisture and nutrition. , . . The 
water requirement is less influenced by variations of the moisture supply 
(luring the growing period than it is by the character of the season. In the 
case of the variation in moisture supply less concordant results are available 
tlian in the case of the variation nutrients.” 

The results of investigations by M. F. Miller and il. R. Hudelson on the 
rate and manner of applying fertilizers to corn were adversely affected by the 
dry season but indicated that heavy applications of fertilizers in the row 
slightly injured the corn. Applications of fertilizers in the row at the second 
cultivation gave better results than earlier applications. “The fertilized 
plats ail showed more vigca-ous early growtii than the unfertilized i)iats.” 

In tests by Miller and Hudelson on various ways of handling cowpeas as 
a preliminary crop for wheat there was “very pronounced benefit from the 
growing of cowpeas between the wheat crops when plowed under, disked in, 
or when the cowpea crop w'as taken off. The yields have alw-ays been better 
on the plats in wddch the peas are disked in and the wheat sown afterward. 
Rolling after plowing under peas does not seem to be of much help.” 

In comparative tests by Hudelson of various phosphates in a rotation of 
corn, wdieat, and clover the relative order of effectiveness has been found to 
be bone meal, calcined phosphate, basic slag, acid phosphate, and rock phosphate. 

From studies by W. A. Albrecht of the nitrogen content of soils as affected 
by storage, the conclusion is drawn that soils absorb ammonia from the air. 
The increase of nitrogen from this source varied from a few pounds to as much 
as 1,550 lbs. per acre, while the observed changes in nitrogen content due to 
bacterial action were within the limits of experimental error. An outline Is 
given of an experiment wiiich has been undertaken on nitrate production in 
soil as affected by crops and cultivation. 

In crop rotation and fertilizer experiments carried on by Miller and Hudelson 
corn grown continuously has shown a six-year average yield of 11.14 bn. per 
acre as compared with a yield of 28.52 bu. for corn grown continuously but 
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receiving 7 tons of manure annually. Corn in rotation yielded 44,2 bu. per 
aci*e, and corn in rotation receiving 7 tons of manure annually^ 54.55 bu. per 
acre. Manure has maintained oat and timothy yields better than crop rota- 
tion, while wheat grown continuously and manured annually has yielded 
slightly more than wheat grown continuously and receiving commercial fer- 
tilisers. Corn grown in rotation has been maintained at about the same level 
of yields by heavy applications of manure as by heavy applications of commer- 
cial fertilizers. The return from manure has been greater on corn, oats, wheat, 
and timothy grown continuously than on these crops grown in rotation. 

Soli moisture studies by Miller and Duley led to the conclusion that the 
effects of loosening the soil on increased absorption wms more important than 
that of decreased evaporation. 

Cooperative work with the U, S. Department of Agriculture in soil mapping, 
and with agencies outside the station in soil and crop experiments is briefly 
noted. 

Studies in soil reaction as indicated by the hydrogen electrode, J. K. 
Plummeb (U. Dept. Agr., Jour. Apr. Research, 12 [1918), No. 1, pp. 19-$1 ). — 
This axticle reports experiments made at the North Carolina Experiment Sta- 
tion with the hydrogen electrode as a means of indicating soil reaction on a 
number of untreated soils in suspension, The soils experimented with repre- 
sent a wide range in texture of those common to the area of the southeastern 
portion of the United States, extending from and including the Appalachian 
Mountains to the Atlantic Ocean. The H-ion concentration varies from almost 
* true neutrality ’ to rather excessive ‘ true acidity * in the soils. 

“ Witli the Morgan apparatus for extracting film water from soils [B. S. E., 
87, p. 717], it is shown that its reaction is the same as the free water, differing 
only in intensity. 

*‘The effects of certain fertilizers on the H4on concentration of long-timc- 
treated plats of three soils have been measured with the following results: 
(1) Ammonia sulphate has materially increased the H-ion concentration of all 
plats which have received applications of this material. The acidity thus 
developed extends often to the subsoil. (2) Sodium nitrate has slightly 
reduced the acidity of the plats to which it has been applied. (3) Potassium 
sulphate increases the ‘true acidity' when applied to soils, though not as 
greatly as ammonium sulphate. (4) Acid phosphate does not appear to have 
affected in either direction the H-xon concentrations of field soils. (5) Limci 
materially increases the OH-ion concentration of field plats to which it has 
been added. 

** The acidity developed from ammonium sulphate is more intense in the film 
than in the free water of three soils. Monocaicium phosphate does not change 
in any way the soil-film water until excessive amounts are added." 

Hydrogeii-ion concentration measurements of soils of two types: Caribou 
loam and Washburn loam, h. J. Gillespie and L. A. HxniST '(Soil Set., 4 
{1917),, 'No. PP> —Studies on the hydrogen-ion concentration of 

Caribou loam and Washburn loam soils from Aroostook County, Me., are re- 
ported. 

It was found that these soils possess broadly differing biological charactei'- 
istles before cultivation. ** Cultivated soils of the Caribou loam type exhibit, 
when examined by the colorimetric method, considerably greater hydrogen-ion 
concentrations than do soils of the Washburn loam type. The average hydrogen- 
ion exponent for the Caribou loam was found to be 5.2 ; that of the Washburn 
loam 5.93. The possibility is indicated that the relative freedom of the Caribou 
loam from potato scabs may be due to its greater hydrogen-ion concentration." 
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Soil survey of the San Eernando Valley area, Cal, L. 0, Hot.mes, E. 0. 
Eckmann, G. L. Hakrington, J. E. Guernsey, and 0. X Zinn (17. B* Dept, 
Agr,^ Adv, Bhects Field Oper, Bur. SoilSf 191$, pp. 61, pis. 4^ fig. 1, map i).— 
This survey, made in cooperation with the University of California, deals with 
the soils of an area of 175,360 acres, situated in southwestern California, and 
embraces practically all the San Fernando Valley and a part of the lower 
mountain slopes and foothills along its margins. Piiysiographically, the valley, 
or main portion of the area, is an oval basin. The somewhat regular and 
smooth side slopes consist of ** merging alluvial fans which usually are very 
sharply differentiated in topography from the hills and mountains flanking 
their upper sides,” 

The soils of tlie area have been broadly grouped in three main provinces 
with respect to their oidgin, as follows: Residual soils or those occupying 

the hills and mountains and derived by weathering in place from consolidated 
rocks, (&) coastal-plain and old valley-filling soils or those derived from uncon- 
solidated yet old, weathered, water-laid deposits, and (c) recent-alluvial soils 
or those of the recent-alluvial fans and valley slopes, this group being by far 
the most important.” The first group is represented by 7 soil types of 4 series, 
the second by 4 types of 1 series, and the third by 22 types of 4 series. In 
addition to the above, three miscellaneous classes of material are mapped, 
namely, rough broken land, rough stony land, and riverwash. Rough stony 
land, rough broken land, Yolo loam, and Tujunga fine sandy loam predominate, 
occupying 13.7, 11.4, 8.9, and 6 per cent of the total area, respectively. 

Soil survey of Howard County, Md., W. T. Carter, jr., and J. P. D. Hull 
(U. S. Dept. Agr., Adv. Sheets Field Oper. Bur. Soils, 1916, pp. 34, fig. i, map 
1). — This survey, made in cooperation with the Maryland Geological Survey, 
deals with the soils of an area of 161,920 acres, located in the central part of 
the State. Physiographically the county is a thoroughly dissected plateau. 
The area lies chiefly within the northern division of the Piedmont Plateau, 
while the southeastern one-sixth of the county lies within the Coastal Plain. 

“ The soils of Howard County may be classed in three groups, namely, 
residual soils, formed by the disintegration and decomposition of the under- 
lying rocks of the Piedmont Plateau; soils of the Coastal Plain, derived from 
sedimentary material deposited on a former ocean bed ; and alluvial soils, con- 
sisting of recent sediments deposited along the various streams of the county.” 
Thirteen soil t:^T)es of 10 series are mapped. Chester loam, including the stony 
phase; Manor loam, micaceous phase; and Congaree silt loam, predominate, 
occupying 50.5, 18.7, and 10.4 per cent of the area, respectively. 

Soil survey of Bottineau County, R. C. Doneghue (North Dahota Sta. Sul. 
124 (1917), pp. 115-14S, map 1). — ^This survey has been noted (B. S. R., 88, 
p. 422). 

Soil survey of Kay County, Okla., N. M. Kirk and R. 0. Jurnet (U. S. 
Dept. Agr., Adv. Sheets Field Oper. Bivr. Soils, 191$, pp. 40, pi. 1, fig. 1, map 
1). — This survey deals with the soils of an area of 602,240 acres in north- 
central Oklahoma, lying wholly within the Great Plains region. The topog- 
raphy of the county is level to gently undulating and undulating, the eastern 
portion being somewhat hilly* Drainage is well established. 

The upland soils of the county are mainly residual in origin, being derived 
from limestone and shale, while some are of eollan origin and were derived 
from material from the river bottoms. The soils of the first and second bot- 
toms are of alluvial origin. Twenty-eight soil types of 13 series are mapped, 
Gerald silt loam, occupying 40.3 per cent of the area, predominating. 

Further studies of the nature of ammonification, K. Miyake (SoU , Bci., 
4 (19l7), No. 4,*PP* S21-S25). — Further studies on the subject (E, S. E., 36, 
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p. 51S) are reported dealing with ammonification in Garibon silt loam and 
Washbtini silt loam from Maine, Superior clay from Wisconsin, Scottsbiirg 
silt loam from Indiana, and soil from the Arlington Farm, Virginia. Leucine 
and tyrosine were used as the chemicals to be ammonified and were added to 
100 gm. of soil in amounts equivalent to 100 rag. of nitrogen. 

It was again confirmed that “ the process of ammonification is an autocatalytic 
chemical reaction and that the increase of ammonia in the process is in accord- 
ance with the formula: Log-^-^— K(t — ti), 

“The total amount of nitrogen added to be ammonified does not transform 
into the nitrogen in the form of ammonia in the process of ammonification. 
The amount of nitrogen transformed into ammonia nitrogen is greatly influenced 
by both the soils and chemical compounds used.” 

Total nitrogen and carbon in cultivated land and land abandoned to 
grass and weeds, A. W. Blaib and H, C. McLean {Soil ScL, 4 (1917), No. 
pp. 288-293, fig. 1 ) . — “ It is pointed out that the average nitrogen content of 
land which was allowed to run wild from 1908 to 1916, and which during that 
period received annual api)lications of dried fish amounting to 600 lbs. per acre, 
was essentially the same in 1916 as in 1913. (No samples were collected previ- 
ous to 1913.) The carbon content of this same land was increased slightly 
during the period 1913 to 1916. 

“ The average nitrogen content of adjoining cultivated plats, under a 5-yeai 
rotation, was 0.02 per cent less in 1913, and 0.023 per cent less in 1916, than the 
nitrogen content of the corresponding plats that wmre allowed to run wild. 
The average nitrogen content of the cultivated plats was slightly less in 1916 
than in 1913. 

“ The average carbon content of the cultivated plats was approximately 0.27 
per cent less in 1913 and 0.3 per cent less in 1916 than the average carbon 
content of the coj*responding plats allowed to run wild. The average carbon 
content of the cultivated soils was slightly less in 1916 tluin 1913. 

“The two cultivated plats which received no nitrogen (the check plats) 
yielded, in the crops from these plats, an average total of 190.13 lbs. of nitrogen 
for the 9 years. The six nitrogen-treated plats yielded, during the same period, 
an average total of 329,94 lbs. of nitrogen in the crops from these plats. There 
was recovered from the six nitrogen-treated plats for the 9-year period an 
average of 36.36 per cent of the nitrogen that was applied. 

“ The percentage of nitrogen and carbon in the cultivated soils is decreasing, 
even where dried fish is applied at the rate of 600 11}S. per acre annually. The 
percentage of nitrogen in the soils allowed to run wild, and which have received 
annual applications of nitrogen, appears to run about constant, but the per- 
centage of carbon is increasing slightly. Much volunteer white clover is appear- 
ing on the two plats which receive minerals but no nitrogen.” 

Loss of organic matter in clover returned to soil, G. E. Boltz am! C. 
ScHonLENBERfxim {Mo. Bui. Ohio Sta., 2 (1917)^ No. 12, pp. W-jOd), —Experi- 
ments somewhat similar to those previously noted (B. S. R., 36, p. 324) were 
made to determine the loss of organic matter and nitrogen in a crop of clover 
subjected to different methods of farm practice. A quantity of dried and finely 
cut clover amounting to 4 tons per acre wms thoroughly mixed with the surface 
6 in. of soil of duplicate plats, and the same amount of uncut clover spread upon 
the surface of each of two other plats after spading, all plats being covered 
with a wire screen immediately after treatment. The experiment extended 
over a period of 187 days, and, .samples of soil, clover, and clover residues were 
analyzed at the beginning and at the end of the period. 
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Tlie average los^ of carbon, from the clover left on tbe surface was 48.38 per 
cent^ and from that incorporated in the soil 34.26 per cent. A previous experi- 
ment showed losses of 66.05 and 28.45 per cent, respectively. No loss of 
nitrogen was indicated where the clover was incorporated with the soil, and 
although some nitrogen leached ont of the clover applied to the surface of the 
soil, it was nearly all retained in the soil beneath. 

Comparing the results of these experiments with those of previous experi- 
ments, with manure, it is concluded that, eliminating “the comparatively small 
amount of fertilising elements lost in metabolic processes when feeding clover 
to farm animals, and considering the carbonaceous matter only, there is little 
to be gained by plowing the crop under, as compared with feeding it and apply- 
ing the manure. . . . 

“ While it is advisable to grow cover crops to be plowed under in the spring, 
in order to conserve the nitrates formed in the autumn and early spring, it is 
doubtful whether it pays to grow a crop during the summer months for green 
manuring, except wdien it could be used to good advantage for feeding purposes 
and the organic matter returned to the soil in the form of manure.” 

Decomposition of green afid stable manures in soil, R. S. Pottek and R. S. 
Snydek (U. S. Dept. Agr., Jour. Agr. Research, 11 (1917), No. 13, pp. 677-898, 
figs. 9 ). — This paper is the third of a series of reports of investigations on 
this subject made at the Iowa Experiment Station (E. S. R., 38, p. 118). 

The conclusions reached from experiments with stable and green manures 
applied in dry and ground condition are that “ lime in the form of a carbonate 
under the conditions of this experiment appreciably enhances the rate of decom- 
position of bbth original soil organic matter and the organic matter of stable 
» manure and the green manures, oats and clover, when added to soil. Two 
of the more important results of this are the increased availability of plant food 
and the more rapid depletion of the soil organic matter. This latter effect 
would be partially and perhaps entirely offset by the fact that with lime larger 
crops could be grown which would give more organic matter to return to the 
soil. The^ green manures, oats and clover, under the conditions of this experi- 
ment are decomposed much more completely than stable manure. Glover is 
decomposed somewhat more rapidly than oats. Stable manure increases the 
rate of -decomposition of green manure 'when used in connection with the latter. 
Both stable and green manures act as conservers of lime.” 

In experiments in which the green manures and stable manure were applied 
in the fresh condition, the decomposition of the original organic matter in the 
soil was increased and that of the added manure decreased by liming. The 
net result, however, w’as an Increased decomposition due to liming. 

“ The carbon of stable manures is evolved as carbon dioxid from soil under 
unlimed conditions to the extent of approximately 55 per cent. The carbon of 
oats under like conditions is evolved to the extent of 79 per cent and that of 
clover 95 per cent. Under imlimed conditions the amount of stable-manure 
carbon evolved is only slightly less than xinder limed conditions, while only 
about 57 per cent of the carbon of oats and 53 per cent of the carbon of clover 
is given off under limed conditions. All the manures tended to conserve the 
lime. Under unlimed conditions stable manure did not increase the rate of 
decomposition of the green manure as measured by the evolution of the carbon 
dioxid. With lime there was a slight increase in the amount of carbon given 
from the green manure when used with the stable manure over that given by 
the green manure when the latter was used alone. It should be recalled that 
. in the former experiment stable manure enhanced the rate of decomposition of 
the green manure only to a slight extent.- There is not a very great difference 
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in tlie rate of decomposltioa of the green manure when added in a finely ground, 
dry state and when used fresh and in a relatively coarse state of snbcliYision/* 
A bibliography of the snbject is given. 

Ten wheat fields in Egypt,” — story in figures, C. G. Hophins, J. E. 
Whitchubgh and H. F. T, Fahenkopf {Illinois Bta. Giro, 208 (1917) ^ pp* 2). — 
Wheat grown on poor soil on 10 fields in southern Illinois, where the Illinois 
system of permanent fertility (E, S. K., 23, p, 17) is practiced, showed an aver- 
age yield for 1917 of 8 bn. per acre from the land itself and of 20.5 bn. from 
soil enrichments, such as manure, plant residues, ttaestone, phosphate rock, 
and kainit. 

Fertilizer experiments, F. T. Shutt (Canada E<spt Parrm Rpts, 1916, pp. 
This reports and discusses the results obtained during 1915 in a 
continuation and extension of systematic experiments with fertilizers in differ- 
ent parts of Canada, previously noted (B. S, R., 36, p. 24). Numerous prelimi- 
nary tests are in progress to determine the value of Atlantic coast seaweeds as 
a nitropotassic fertilizer. 

The proper season for application of fertilizers to sugi (Cryptomeria 
Japonica) and Mnoki (Chamsecyparis ohtusa) seedlings and the efficacy of 
fertilizers, S. Moeiya (Extracts from Bui Forest Expt Bta., Tokyo, 1915, pp, 
84-41 )• — Experiments on loamy soil rich in humus, using ammonium sulphate, 
sodium nitrate, rapeseed cake, and night soil as nitrogenous manures and sodium 
phosphate and potassium sulphate, are reported. The total application of 
nitrogen, phosphoric acid, and potash amounted to 112.5 kg. per hectare (about 
100 lbs. per acre). 

It is concluded that the fertilizers used are more effective when applied at 
the proper times than when repeatedly applied at other times. “The efficacy 
of base manures was especially noted both for sugi and Mnoki. . . . The 
best example of the base manure both for sugi and hinoki is observable. . . . 
for ammonium sulphate, Chile saltpeter, rapeseed cake, where one-third of 
the entire Quantity was given as base manure in a few days previous to the 
planting of seedlings, while the rest was given as the top-dressings in two 
times, viz, in the middle of September and early in May, next year.” The best 
effect was obtained with nigfit soil when the entire quantity was applied before 
planting. With sugi the second best result was obtained for ammonium sul- 
phate, rapeseed cake, and Mght soil where one-half of the entire quantity was 
given at first as base manure, while the rest was given in September, and for 
Chile saltpeter where the entire quantity was given at four different times, 
viz, at first as base manure, the beginning of June, the middle of September, 
and early the next June. 

“Among the manures applied ammonium sulphate showed the best results for 
both trees and rapeseed cake the worst. With sugi, night soil showed better 
results than Chile saltpeter, but it was just the opposite in the case of hinoki.” 

The cause of the injurious effect of sulphate of ammonia when used as a' 
fertilizer, R. W. Rxjpeecht and F. W. Mobse (Massachusetts Bta. But 176 
(1917), pp. 119--1S4, pt 1 ). — In continuation of similar work previously noted 
(B. S. R., 34, p. 622) the authors describe laboratory investigations with 
field soils to determine the relations between sulphate of ammonia and salts 
of aluminium, iron, and manganese, particularly the latter, and pot and water 
culture tests to ascertain the quantities of these salts? which will injure clover 
seedlings. 

Based on the results obtained in these and the former studies, it is concluded 
that “ the positive presence of soluble salts of iron, aluminium, and manganese 
in soils which have been repeatedly dressed with ammonium sulphate without 
adding lime; the formation of one or more of these salts in soils that were 
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extracted with solutions of ammonium sulphate; and the positively Injurious 
action of manganese sulphate, iron sulphate, and aluminium sulphate on 
seedling plants in water cultures and pot cultures when taken together form 
a chain of facts which clearly indicates that the injurious effects of sulphate 
of ammonia, when used freely without the accompaniment of lime, are due to 
the formation of these soluble salts in the soils of the fields so dressed.” Fur- 
thermore, it is stated that “in the presence of calcium carbonate, water has 
removed no observable amounts of aluminium or manganese salts, and bare 
traces of iron salts, indicating that lime either reacts with the ammonium salt 
promptly, or subsequently breaks up the salts of aluminium and manganese, 
and also iron salts, almost completely.” 

Electrochemical atmospheric nitrogen fixation industry? O. Scakpa {Arm. 
GMm, Appl. [Romejy 7 (1917) y No, 1-4^ pp. 27--^, figs. 2S), — This is a detailed 
description of the manufacture of nitrates by the direct oxidation of atmos- 
pheric nitrogen, the synthetic production of ammonia, and the production of 
nitric acid by ammonia oxidation. 

Method of sale of nitrate of soda to farmers by the United States Oov- 
emment (37. 8. Dept. Agr., Office Sec. Oirc, 78 {1918), pp. 11). — ^An outline is 
given of the plan of procedure promulgated by the Secretary of Agriculture 
for the sale and distribution of nitrate of soda to farmers by the United States 
Government, under authority of the Food Control Act (E. S. R., 37, p. 303). 

Mtrogen from sewage, S. Rideai. {Ganad. Mngin., S2 {1917) y No. 7, p. 157; 
a5s. in Chem. Ads., 11 {1917) y No. 7, p. 859). — ^The author states that an enor- 
mous bulk of nitrogen is wasted in sewage and that ammonia may be recovered 
therefrom by heat or by aeration. If activation is carried on in the presence 
of lime, it is thought that some ammonia may be recovered with air. The 
further opinion is expressed that nitrogen may also be recovered from the 
effluent of sprinkling filters by evaporation in special beds. 

Acid phosphate v. raw rock phosphate, C. E. Thobne {Mo. Bui. Ohio Sta., 
2 {1917), No. 12, pp. S90-S9S). — The superiority of acid phosphate over raw 
rock phosphate when applied in equal amounts, both alone and in combination 
with muriate of potash, lime, or manure; is thought to be fully demonstrated 
in experiments involving rotations of corn, oats, and clover conducted at 
Wooster for thirteen years, and of corn, wheat, and clover in progress for 
20 years, as indicated by both crop and money returns based on values pre- 
vailing up to 1914 and on current values. An experiment recently established 
involving a rotation of corn, oats, wheat, and clover, and in which 4S0 lbs. of 
acid phosphate and 768 lbs. of raw rock phosphate, representing equal money 
values, are used, in addition to 8 tons of manure, has given the same relative 
results. 

Domestic supplies of potash, E. H. Jenkins {Gonnecticut State Sta. Bid, 
198 (1917), pp. 45-52). — The average percentages of potash, phosphoric acid, 
and in some cases lime and other constituents, ai-e given for Canada hardwood 
ashes, ashes from household fires, corncobs, brush heaps, brick kilns, witch- 
hazel stills, brass mills, smokehouses, and seaweeds, and the value of these 
materials as well as of salt marsh and river-meadow hay and farm manure 
as sources of potash is discussed. 

Emphasizing the importance of saving all the wood ashes from stoves and 
fireplaces, the author states that “ too much can not be said of the value of 
the * open fire ’ in the house, whether in city or country. Aside from its value 
for heating and ventilation, it should be more used than it is as a * de- 
structor * for many kinds of wastes, recovering from them the most of what 
has any value. A hot fire will dry and consume with no annoyance much of 
the kitchen waste of the day, or if the waste is buried at night in the hot ashes 
61347*’— 18 3 
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it Will dry and be coiisnmed in the next fire. . . . While the amount of 
potash in the wastes themselves is relatively very small, the percentage of 
potash in their ashes is in some cases surprisingly large.” 

Recent analyses at the station show the following percentages of potash and 
phosphoric acid in the ashes of certain common vegetable wastes : 


Potmh and phosphoric acid in the crude ashes of common vepetahle 


i 

Kind of vegetable waste, i 

Potash. 

Phosphoric 

acid. 

Kind of vegetable waste. 

Potash. 

Phosphoric 

acid. 

Apple peariogs 

Banana stalks, yellow 

Banana stalks, red 

Banana skins 

Grapefruit skins 

Lemon skins 

Per cent. 
11,74 
49. 40 

46.64 
41.76 

30.64 1 
31.00 i 

Per cent. 
3.08 
2,34 
3.04 
3.25 
3.58 
6.30 

. 

Orange skins ! 

Peanut shells 

Potato peelings 

Corncobs 

Cigar ashes 

Per cent. 
27.04 
6.45 
27.54 
17.25 
16. 81 

Percent. 

2.90 

1.23 

5.18 

3.14 

2.57 


The fertilizing value of some household wastes, P. E. Bkowning {Jour. 
Indus, and Eng. Cliem., 9 (191J), No. 11, p. 104^; abs. in Iniernat. I7ist. Agr. 
fJKomc], Inteniat. Rev. Bci. and Pract. Agr., 9 (1918), No. 1, p. ^J3). — Ash 
analyses, made in cooperation with J. P. Street of the Connecticut State Experi- 
ment Station, are reported. These include those noted in the preceding ab- 
stract, except the analysis of red banana stalks and corncobs, as well as the 
following additional analyses: 


Potash and phosphoric acid in the crude ashes of some household wastes. 


Kind of vegetable waste. 

Potash. 

I Phosphoric 
acid. 

Kind of vegetable waste. | 

Potash. 

Phosphoric 

acid. 

Cantaloup rinds 

Boiled sweet potato skins. 

Pea pods 

Cucumber skins 

String bean strings and 
stems 

Per cent. 
12.21 
13.89 
9.00 
27.20 

18.09 

1 Per cent. 

1 9.77 

3.29 
1.79 
11.28 

4.99 

Tea leaves 

Dried coffee grounds 

Lamb chop bone 

Eggshells 

Peach stones 

Peach skins 

Per cent,. 
0.44 
.67 
1.62 
.29 
6.0-i 
30. 76 i 

Per cent. 
1.60 
.36 
26.60 
.43 
3,25 
6.31 


Kltrogen determinations are reported in the case of the dried coffee grounds 
(1.99 per cent), and lime determinations in the case of the lamb chop bone (32.2 
per cent) and egg shells (52.12 per cent). 

Inspection of commercial fertilizers, H. D. Haskins, L. S. Walker, W, A. 
Allen, and B. S. Scull {Massachusetts Sta. Control Ser. Bui 8 (1917), pp. 
64 ). — ^This reports the results of actual and guarantied analyses of 626 official 
samples of commercial fertilizers and fertilizer materials, representing 418 
distinct brands offered for sale in the State and inspected during 1917. The 
chemical character of the raw materials, mixed fertilizers, and acid phosphates 
is discussed, and the quality of the nitrogen, phosphoric acid, and potash 
contained in the fertilizer mixtures indicated. 

Fertilizing materials, F. T. Shutt {Ga^iada Mmpt, Farms Rpts. 1916, pp. 
125^^189 ). — This reports analyses of limestones and marls from various parts 
of Canada anc! of miscellaneous materials, including fertilime, limekiln refuse, 
calcareous deposits from rivers and lakes, tanbark ashes, stone meal, pond 
mud, bone char, cotton-mill waste, and starfish, 
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Leaf product as an index of growth in soy bean, F. Bl. Hildebbandt 
(Johm Hopkins Univ. Circ.^ n. sen, Ho, S iW17), pp. 202-205). — The author 
emphasises the statement that the relations established by BleLean (B. S. B., 
p. 800), first, that the leaf product (the sum of the products of length by 
breadth of all the leaflets on a soy bean plant four weeks old) is approximately 
proportional to the total leaf area of the plant ; and, second, that this leaf area 
is itself nearly proportional to the total dry weight of stem and leaves, applies 
generally to the soy bean data obtained at nine different localities in Maryland. 

In order to utilize the method proposed by Livingston and BlcLean (E. S. R., 
So, p. 7S2) of employing the growth rates of standard plants as climatic 
iiifllc'es, and in order to keep the plants so utilized alive and uninjured, soy 
bean leaflets were employed according to methods which are briefly described. 
As these leaflets are approximately elliptical in form, and as the area of an 
ellipse is proportional to the product of its axes, the sum of the individual 
leaflet products of a soy bean plant (the total leaf product for that plant) 
should be approximately proportional to its total leaf area. 

Il is noted that this proportion does hold in case of soy bean plants four weeks 
old. The dry weight of stem and leaves of this plant is found to be approxi- 
mately proportional to the total leaf area. It is thus possible, by multiplying 
the proper constant by the leaf area, to calculate the dry weight of tlie plant. 
The soy bean may thus prove to he suitable for use as a standard plant for the 
measurement of climate, as its growth can be determined from easily obtained 
leaf measurements. 

Seasonal variations in the growth rates of buckwheat plants under green- 
house conditions, B. S, Johnston {Jolim Hopkim Vni-v. Circ., n. sen, Ho, 3 
(1917) y pp. 211-217). — ^The present study was undertaken with special refer- 
ence to its applicability in physiological experimentation in plant growth, 'which 
may show itself to be subject to puzzling variations due to changing conditions 
in the greenhouse as the seasons change. 

Japanese buckwheat (Fagopyrum esculmtu7n) was employed in connection 
with Shive’s three-salt nutritive solution (B. S. E., 34, p. 333; 36, p. 328). A 
set of similar water cultures was started every twm weeks, and each continued 
for four weeks, so as to allo'w successive sets to overlap, several different 
kinds of measurements being made each week. 

Tlie data, as tabulated, show the growth rates to vary in general inde- 
pendently from period to period, although increase of weight and increase of 
area correspond rather closely, both giving high rates for summer and low 
rates for spring and autumn. So far as these data may be taken as an indi- 
cation, there is nothing in the usually uncontrolled conditions in a greenhouse 
in this climate that might he expected to produce a regular march of growth 
rates in height for buckw’heat during spring, summer, and autumn. There is 
a general agreement between increase of dry weight and of leaf area. 

It appears from the considerations as presented and discussed that by 
employment of such a method as the present one the climatic plant-producing 
power of any four-week period may be directly compared with that of any 
other such period at any time or place, the standard plant being used as an 
automatically integrating instrument for the measurement of the effective 
climatic conditions, as has been suggested by Livingston and BIcLean (B. S. B., 
35, p. 732; 30, p, 809). 

The effect of aeration on the growth of buckwheat in 'water cultures, B. E. 
Feee (Jofms Hopkins Uiiiv. €irc., n. $er.. Ho. S (1917), pp. 198, 199). — Water 
cultures of buckwheat in the solution found by Shive (B. S. R., 34, p. 333)' to 
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be tlie best for tbat plant were subjected to several gases and to a,ir by 
dito'eiit metliocls. 

The cultures supplied with oxygen, nitrogen, and air showed no departure 
from open controls or cultures sealed in accordance with the method employed 
by Briggs and Shantz (B. S. E,, 35, p. 214), growth rate and dry matter 
production being essentially the same and practically all the plants setting 
seed. The degree of aeration of buckwheat appears to be of little influence 
under such conditions. This point, it is thought, may be of value in general 
water culture practice. The plants continuously treated with carbon dioxid 
wilted in a few hours and died in a few days. A test with the admission of 
air after the first day resulted in a partial recovery, although the plants 
remained permanently smaller than the controls. 

The effect of deficient soil oxygen on the roots of higher plants, B. E. 
LmxGSTON and E. E. Feee (Johns HopJdns Univ. Circ., n. ser., No. S (1917), 
pp. 182-185). — During the last three years, experiments have been in progress 
regarding the oxygen requirement of the isolated and controlled root systems 
of higher plants, the aerial portions being exposed to the atmosphere. 

The response of the root systems apparently differs greatly with the species. 
The first noticeable effect of oxygen deprivation is an interference with water 
absorption by the roots, complete cessation occurring in 24 hours in case of 
Ooleus hlumei and Seliotropium peruviamim. Examination of the root sys- 
tems of injured plants showed them to be dead and in some portions disinte- 
grated. Coleus may be revived and may form a new system of roots, which 
always starts from the base of the stem. The earliest symptoms of injury 
appear on plants having the largest root systems. Apparently the crucial con- 
dition is limitation of the oxygen supply per unit of root surface or volume. 

The evidence suggests that the cause of injury by oxygen exclusion is an 
interference with the respiration of the protoplasm of the root cells. The suc- 
cess of Balix under deprivation of oxygen raises the question whether the 
respiration of its roots may not be anaerobic. 

The effects of certain mineral poisons on young wheat plants in three-salt 
nutrient solutions, E. E. Free and S. F. Trelease (Johns Eophins Univ. Cifo., 
n. ser.. No. 3 (1917), pp. 199-201 ). — ^The authors, having experimented with 
wheat plantlets in the nutrient solution found by Shive (B. S. B., 34, p, 333) 
to be the best for the production of dry weight of tops in case of wheat, give 
the results in tabxilar form, with discussion. 

Most of the elements emifloyed failed to show any stimulating effects. It is 
suggested that the solution employed is itself slightly toxic because of its 
high magnesium content. It produces plants showing modifications character- 
istic of magnesium poisoning, but gives the best yield of dry weight. This, 
with other observations, suggests that the best production of dry matter by a 
plant occurs as a result of slight poisoning. Work on the Canada field pea is 
said to have confirmed this suggestion in some degree. Apparently either 
magnesium or boron will serve, and it is suggested that other poisons may 
prove to be as efficacious in this respect. 

Symptoms of poisoning by certain elements in Pelargonium and other 
plants, E. B. Free {Johns BopJcins Univ. Oirc., n. ser.. No, S (1917), pp. 195- 
198 ). — In tests made by the author regarding symptoms of poisoning shown by 
P. zonaU and other plants under the action of poisonous elements in different 
concentrations, it was found that arsenic, barium, bromin, cobalt, copper, lead, 
manganese, nickel, silver, uranium, vanadium, and zinc showed no determinable 
poisonous effect for any concentration with any plant employed. Manganese 
and zinc slightly improved both color and condition in Pelargonium. Arsenic 
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in Mglier concentrations produced a slight but unmistakable stimulation of 
growth in case of this plant, but it is suggested that this may have been due 
to a resulting greater availability of the phosphorus or of other soil nutrients. 
Pronounced and very specific toxic effects followed the use of boron, chromium, 
iodln, lithium, and mercury, and it is thought that it may be possible to recog- 
nize a poisonous ingredient in plants, as in animals, by its effect on the 
organism. 

Certain features of the localization of injury in the plants suggest a relation 
to transpiration, that is, the poison’s being carried into the plant incidentally 
by the transpiration stream and producing injnry only when and where evapo- 
ration sufficiently increases concentration in a local tissue area. Chromium 
may prove to be an exception in this regard. 

Sterilization of popcorn, H. O. Beigham (Rpt. Mich, Acad, 17 {1915), 
pp. 190-193). — Requiring several sterile seeds of popcorn for work in progress 
on the availability of nitrogen from certain organic compounds in sterile and 
in inoculated cultures for the growth of plants, the author carried out experi- 
mentation from which he concludes that mercuric chlorld, even at very low 
concentrations and for short durations of time, is toxic to popcorn seedlings, but 
that sulphuric acid (sp. gr. 1.84) used to treat the seeds for four minutes is 
the best disinfectant so, far tested. While abont 90 per cent of the seeds were 
free from organisms, yet absolute sterility o^uld not be obtained as some 
fungi probably lie too deep in the seed coat to be reached by the disinfectant 

The presence of ammonia and of ammonium salts in plants, T. WeevePwS 
(Rec. Trav. Bot. N^erland., 13 {1916), No, 2, pp. 63-104)^ — Previous study of 
potassium in plants (E. S. E., 26, p. 823) having led to a similar study of the 
localization of ammonium, the author gives in considerable detail the results 
obtained with different plants by the employment of a method, the limitations 
of which are indicated. 

In the phanerogams investigated, free ammonia was found only in the root 
nodules. Among the cryptogams, it was found in some of the Hymenomycetes 
{GUtocyhe infundibuliformu) and lichens {Peltigera canina) . Ammonium salts 
were found in ail species with the exception of certain forms growing in marshy 
soils. At a given time of the year, like portions of plants of the same species 
gave sensibly the same percentages, the influence of habitat appearing to be 
slight 

A method for approximating sunshine intensity from ocular observations 
of cloudiness, M. Hildebeanut (Jo/ms Bophins Univ. Circ., n. ser., No, 3 
{1917), pp, 205-208). — This method, as briefly described, Is based upon the 
assumption that, while solar radiation affects plants in other ways than through 
Its heating effect, by far the greater part of the sunshine energy absorbed by 
plants is converted into heat (largely as latent heat of tlie vaporization of 
water). It seems probable that the total of the other effects produced upon the 
plant may be more or less proportional to the total energy equivalent of sun- 
shine. The method of measurement of light here described, although only a 
rough approximation depending upon the heating effect of the sunshine, is said 
to have given numbei*s rather definitely correlated with plant growth. 

Inventory of seeds and plants imported by the Office of Toreign Seed and 
Plant Introduction during the period from October 1 to Becember 31, 1014 
{J7. Dept Agr., Bur, Plant Indus, Invmiorp No, 41 {1917), pp. 67, pU. 4 ). — 
This is an inventory of seeds and plants imported, mostly from Asia, during the 
period from October 1 to December 31, 1914i S70 numbers being reported 

upom 
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FIELD CROPS. 

[Report of field crops work in Kansas, 1915—16] {Kansas Sta. Bpt. 1916, 
pp, 12-14, S2-34, 36-S8, 39-4 ^), — ^TMs reports the progress of variety, cultural, 
and fertilizer tests with grain and forage crops conducted at Manhattan and 
cm the various substations, in continuation of similar woi'k previously noted 
(E. S. R., m, p* 131). 

An application of 2.5 tons of manure increased the yield of wheat grown con- 
tiniiously 35.2 per cent for a 5-year average, and of alfalfa grown continuously, 
80.2 per cent. An annual application of 5 tons increased the average yield of 
alfalfa 118.1 per cent, and 2.5 tons of manure supplemented by 380 lbs. of rock 
phospliate, 97.4 per cent, filanure produced higher yields with alfalfa than com- 
mercial fertilizers, although the difference was not so great where alfalfa was 
grown in rotation as where it was grown eontmuously. Complete coiiiinercial 
fertilizers and potassium sulphate have not proved proll table for any crop. 

Corn after corn preceded by alfalfa yielded 70.3 bu. per acre; after wheat 
preceded by corn, 63.9 bu. ; after -wheat preceded by cowpeas, 60.2 bu. ; and 
growm continuously, 52.7 bu. Wheat after corn yielded 19.5 bu. per acre ; after 
cowpeas, 15.27 bu. ; and grown continuously, 12.75 bu. The highest wheat yields 
were again obtained from the earliest methods of seed bed preparation. The 
variations in nitrate nitrogen accumulation in soil following various methods 
of seed bed preparation appeared to be physical, in the activity of those organ- 
isms bringing about cleavage, hydrolysis, or oxidation of native proteins, 

P-762, a hard winter wheat, outyieided Turkey and Kharkof by 2.09 and 3.86 
bu, per acre, respectively, for a 5-5’ear average. A strain of Red Texas oats pro- 
duced on the average 3.5 bu. more per acre than the best variety previously 
grown. 

Medium early seeding for oats at the rate of 2.5 bu. per acre, and the seeding 
of wdieat about October 1 with a rate of 6 pk. per acre, were deemed best. 
Corn grown on plats left uncultivated, but with the weeds removed by hand, 
gave practically as high yields as that on plats cultivated three times in the 
ordinary way. 

In silage tests, sweet sorghum was first with a yield per acre of 23.6 tons of 
silage and 21.4 bu. of grain, kafir corn second with 16.6 tons of silage and 54.4 
bu. of grain, and commercial white corn third with 15.4 tons of silage and 74.28 
bu. of grain. Sudan grass sown on May 15 and June 16 gave average yields of 
3.64 and 2.8 tons of cured hay per acre, respectively. 

Seeding experiments with wheat at the Poi*t Hays substation indicated that 
early seedlngs should be made at low rates and late seedings at high laites. Of 
the grain sorghums tested, Dwarf milo was first with a yield of 59.S bu. per 
acre. Bate-of -planting tests with sorghums for grain and forage showed that 
kafir corn and feterita did best when planted June 1, while saccharin varieties, 
such as Freed, Minnesota Amber, and Red Amber grown for forage alone, pro- 
duced best when planted June 15. The thickest planting rate, 4 in. apart in tlie 
row% proved best for both feterita and Red Amber in 1915. The 1914 and 1915 
yields showed a decided advantage in favor of close-drilled Red Amber as eom- 
pared with cultivated rows for hay, while feterita planted in alternate rows 
yielded only two-thirds as much fodder and grain per acre as was obtained 
from 4~in. spacings in regular rows. Of 52 varieties of sorgluims tested, Red 
Amber was considered best for forage and Dwarf Yellow milo best as a general- 
purpose variety. The quality of Sudan grass hay was deemed best when the 
crop was cut in the full-head stage, and the optiixmm time for planting was' 
found to be from May 10 to 15. Legumes in Sudan grass mixtures failed entirely 
in 1914 and 1915. Tunis grass is said to be unsatisfactory. German millet 
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proved to be superior to other millets for the past three years, but is toferior 
in both yields and quality to Sudan grass. 

Alfalfa tests conducted in the dry uplands since 190B indicate that only 
occasional stands can be obtained, although the crop is an unquestioned success 
on the bottom lands of western Kansas. Annual legumes have not proved profit- 
able either for hay or for seed, but Tepary beans offer some promise. 

The highest yields of barley, oats, and spring and winter wheat were again 
obtained on disked corn ground. Kafir com and milo maize gave the best 
results with fail or early spring plowing. 

Winter wheat sown on summer-tilled land on the Garden City substation pro- 
duced the highest yield, 21.3 bu. per acre. Land subsoiled every three years 
failed to give increased yields over land not subsoilecl. Winter wheat sown on 
disked corn ground produced 16.8 bu. per acre, and that on disked potato ground, 
14.8 bu. 

The highest yields of spring wheat, 16,1 and 17.4 bu. per acre, were obtained 
from disked corn land and summer-tilled land, respectively. The highest oat 
and barley yields, 56.7 and 45.3 bu. per acre, respectively, were obtained on 
summer-tilled plats. Fall plowing for oats resulted in a yield of 28,8 bu., and 
spring plowing one of 37.2 bu. Barley yields for these methods amounted to 
24.2 and 31.4 bu. per acre, respectively. The highest yields of Dwarf milo 
were obtained on land listed in the fall, and amounted to 41.9 bu. of grain and 
3,900 lbs. of stover per acre, with yields of 3S.2 bu. of grain and 3,300 lbs, of 
stover on fall-plo'wed land. Spring plowing showed much lower yields. 

In variety tests with sorghums for grain, Dwarf Yellow milo was first with 
48 bu. per acre. Sumac was first in yield of forage with 17,200 lbs., and Orange 
second with 15,800 lbs. Kafir corn grown on fall-plowed plants produced 4.3 
bu. more grain and 1,309 lbs. more stover per acre than that grown on fall- 
listed plats. Summer-tilled land produced 45.6 bu. of corn and 4,000 lbs. of 
stover; spring-listed, 35.6 bu. of grain and 2,500 lbs. of stover; spring-plowed, 
33.1 bu. of grain and 2,730 lbs. of stover; fall-plowed, 28.4 bu. of gr^in and 
1,761 lbs. of stover; and subsoiled, 30.5 bu. of grain and 2,970 lbs. of stover. 
Freed White Dent was first in corn variety tests with a yield of 47 bu. per 
acre. Kharkof and Turkey Red were the best winter wheat varieties tested, 
with a yield of approximately 16.5 bu. Marquis and Kubanka, with average 
yields of 11 and 10.6 bu., respectively, were the highest yielding spring wheat 
varieties tested. The highest oat yields were 24.4 bu. for Kherson and 20.2 bu. 
for Red Texas, and from Common Six Row and Common Califoniia for barley. 

The most profitable yields of cereal crops w^ere obtained with a winter irri- 
gation of 6 in. followed by a second application of from 4 to 6 in. when the 
wheat was in the boot stage. With forage crops one winter and two summer 
irrigations, totaling 12 in. of water, are deemed sufficient, while alfalfa 'was 
found to require an application for each cutting. The estimated cost and net 
profit for Irrigation where the water must be pumped 130 ft, are indicated for 
actual field tests with alfalfa, winter wdieat, oats, and Sudan grass both for 
hay and seed. 

In corn variety tests on the Colby substation, Freed White Dent, Pride of 
Saline, Ford County White, and Bloody Butcher, with yields ranging from 42.6 
to 39.7 bu. per acre, were highest Kanred winter wdieat yielded 34.25 bu., as 
compared with 33.66 bu. for local Turkey. Bearded Fife and Black Macaroni 
spring wheats yielded 30 and 31.4 bu. per acre, respectively. Bed Amber 
sorghum was the only variety to mature good seed in 1915. 

Freed White, Red Amber, Black Amber, Dakota Amber, and Minnesota 
Amber, with yields ranging from 15 to 20 bu. per acre, were the only sorghum 
varieties to produce grain in 1915 on the Tribune substation. Pink kafir, 
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Amber and Orange sorghums, and Schroek kafir produced the heaviest yields 
of forage, ranging from 8 to 5.8 tons per acre. An early prepared seed bed is 
deemed best for sorghums, while fallow is not regarded as being advantageous. 
Summer fallow for wheat proved to be the only method to insure a crop, 
except the partial fallow system or double spaced corn stubble. For summer till- 
age, a listed fallow is deemed superior to a plowed fallow. Turkey wheat, grown 
in a rotation with sorghum and fallow produced 22.2 bu. per acre, while other 
tests of alternate fallow produced yields of only 10 and 5 bu., respectively, for 
listed and plowed fallows. Nebraska Calico, Gassel White Dent, Moore Calico, 
Freed White Dent, and Towner White Dent, with yields ranging from 64.4 to 
61.2 bu. per acre, were the highest yielding corn varieties tested. Corn on a 
fallow seed bed produced an average of 31 bu, per acre, and after wheat, 20.4 
bu. Sown in rows 84 in. apart, corn has given larger yields than when sown in 
rows 42 in. apart, in average years, but in 1915 both methods produced an aver- 
age yield of 27.2 bu. per acre. 

Mexican and Tepary beans have each yielded about 8 bu, per acre for three 
seasons. Of the potato varieties tested, New York Kurals, Pearl, Green Moun- 
tain, Triumph, and Irish Cobbler yielded from 73 to 115 bu. per acre in 1915, 

Western Orange and Red Amber sorghums are deemed best for forage on the 
Dodge City substation, while Pink kafir and Yellow milo (when free from 
chinch bugs) have produced good yields of grain. Western corn varieties have 
produced an average of 51 bu., and eastern varieties of 35 bu., per acre. 

Sudan grass sown in cultivated rows 44 in. apart at the rate of 6 lbs. per 
acre yielded 400 lbs. of seed per acre. Sown at the rate of 22 lbs. it yields 6,500 
lbs. of field-cured hay per acre. 

Applications of from 3 to 20 tons of salt per acre have been made upon 
bindweed-infested areas. A rate of 10 tons is deemed sufficient to kill the weed, 
provided the small spots where the weed grows up are resalted. 

[Report of field crops work at the Missouri Experiment Station, 1916- 
17], 0. A. Helm, J. B. Smith, W. C. Ethebidge, B. M. McDonald, and Rachel 
Holmes {Missouri Bta. Bui. 151 (1517), pp. fis- I). —This briefly re- 

ports the progress of work continued along the same general lines .followed 
in preceding years (E. S. R., 37, p. 730), embracing cultural and variety tests 
with soy beans, cowpeas, alfalfa, oats, barley, com, wheat, and forage crops 
at various experimental centers in the State. 

Of 84 varieties of soy beans tested for seed production at Columbia the 
highest-yielding varieties were Morse with 28.8 huu, Austin with 28.4 bu., 
Virginia with 27.2 bu., Mikado with 26,1 bu., and Columbia with 25.6 bu. per 
acre. At Maryville, Peking, Sable, and Black Beauty were the leading vari- 
eties, with yields of 16.9, 15,4, and 14.9 bu. per acre, respectively* At Warrens- 
burg 9 varieties were tested for hay production, the leading varieties with 
their respective acre yields of cured "hay being as follows: Mikado 3.9 tons, 
Wilson 3.6, and Black Beauty 3,5. Cultural tests at Columbia indicated that 
better' yields of seed and hay were obtained from plantings in S-inu rows be- 
tween June 1 and 15, with the seed drilled in at the rate of 42 lbs. per acre. 

In variety tests with cowpeas for hay production at Columbia, Groit, Wlilp- 
poorwill, Clay, Coffiee, and Red Ripper were the leading varieties, and at War- 
rensburg and Maryville, Whippoorndll. In cultural tests at Columbia the 
largest yields of hay were obtained by drilling in the seed at the rate of 
6 pk. per acre in rows 16 in. apart 

Afaifa variety tests indicated a marked superiority of northern-grown seed 
over southern-grown seed. 

The highest-yielding oat varieties at Columbia were Green Russian, Big 
Four, WMte Russian, and Kherson, with yields of 30, 28.6, 28.2, and 27.8 bu. 
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per acre, respectively. At Maryville the leading varieties Included Great 
Dakota with 47.7, Kherson with 46.9, Bed Rust Proof with 45.1, and Early 
Champion with 40.2 hu. per acre. At Warrensburg the falhplowed oat plats 
yielded nearly 12 bu. per acre more than either early spring-plowed plats or 
disked plats. In rate-of-seeding tests the minimum yield, 27.9 bu. per acre 
was obtained, with a seeding rate of 4 pk. and the maximum yield, 34.6 bu., 
with a seeding rate of 12 pk. All winter oat varieties winterkilled at Columbia. 

Yields of spring barley amounting to 22.7 and 21.5 bu. per acre were ob- 
tained at Maryville and Warrensburg, respectively. Ail varieties of winter 
barley winterkilled. 

The com variety tests have been reported upon in detail elsewhere (E. S. B., 
36, p. 135). Further studies of factors influencing the development of the 
corn plant, including the effects of competition between corn and soy beans, 
have been made without arriving at definite conclusions. 

It has been concluded from trials with wheat and oats that when seeded in 
drill rows 3 or 4 in. apart there is no increase in yield over seedings in 6- or 8-in, 
rows provided the same quantity of seed is used. 

In selection work with wheat for the past three years average yields of the 
original and selected strains have been obtained as follows : Original Pulcaster 
35.9 bu. per acre, selected 40.5 bu. ; original Early Ripe 31.4 bu., selected 27.3 
bu. ; and original Poole 31.6 bu., selected 31.8 bu. Leading varieties of wheat 
in tests conducted at Columbia included Harvest King, with a yield of 23 bu. 
per aore, Pulcaster 8-y and Mediterranean 30 with 21.4 bu. each, and Pulcaster 
with 19.3 bu. At Maryville, Mediterranean, Jones Red Wave, Harvest King, 
and Pulcaster gave the highest yields, amounting to 42.1, 41.4, 37.2, and 
36.4 bu. per acre, respectively. Dietz, Fultz, Harvest King, and Pulcaster, 
with respective acre yields of 26.2, 22.7, 20.8, and 20.5 bu., were highest at 
Warrensburg. 

In tests of forage crops at Columbia Canada field peas alone and mixed with 
oats proved best for spring-sown forage; mixtures of Amber sorghum and 
eowpeas, and Kafir corn and sorghum for summer forage; and a mixture of 
rye and vetch and rye alone for fall sowing. Sudan grass is said to be giving 
satisfactory results in numerous tests throughout the State. 

The seed testing laboratory, conducted in cooperation with the U. S. De- 
partment of Agriculture, received 1,723 samples of seed during the year. 

[Report of field crops work in Hew Mexico, 1916-17] {New Mexico Bta. 
Rpt 1917 1 pp, 28-SO, 55-71, ftps, 5 ). — ^This reports the results of experiments 
on the duty of water for alfalfa, irrigation, and cultural tests with potatoes, 
and miscellaneous crop experiments, in continuation of work previously noted 
(E. S. R., 87, p. 32). 

Six cuttings of alfalfa were harvested during the season, with an average 
yield of 5.96 tons per acre and an average duty of water of 53.11 acre-inches for 
irrigations of 2, 3, 4, and 5 in. The highest yield per acre was obtained from 
the 5-in. irrigation, 6.67 tons, and the lowest from the 2-in. irrigation, 5.3 tons, 
\vitii duty of water amounting to 61.49 and 42.19 acre-inches, respectively. 
Additional irrigation experiments with fallow plats and plats sown to alfalfa 
drilled in and planted in rows to study the relation of soil, water, and crop to 
irrigation have given results with respect to yield and duty of water com- 
parable to those described above. The data are also said to indicate that 3 in. 
of water applied at each irrigation to the cropped plats penetrated to a depth 
of about 3 ft, while 5-in. applications penetrated to about 6 ft. On the fallow 
plats the water appeared to penetrate to a depth of 10 ft. or over. Boot 
measurements were made, on plats receiving 2 and 5 in, of water, after 2 years’ 
growth, and roots obtained averaging 42 and 57 in. in length, respectively. 
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Winter irrigations of 10 and 5 in. on potato plats receiving level, ridge, and 
Greeley cultivation resulted In an average germination of 9S and 87 plants per 
plat, respectively, as compared witli 54 plants for plats receiving no winter irri- 
gation. Winter and summer irrigated Greeley and level culture plats are de- 
scribed as giving satisfactory yields, while the nonirrigated winter or sufflraer 
plats were very poor. The effect upon yield of potatoes of different methods of 
irrigation and cultivation and of manure are depicted graphically. 

Corn receiving manure has produced an average yield of 46.6 bu. per acre 
for the two years 1915 and 1916, as compared with a yield of only 17,6 bu. for 
unmanured. Corn grown in plats irrigated before seeding produced a 3-year 
average yield for three different varieties of 37.3 bu. per acre and an average 
stand of 53 per cent, as compared with a yield of 41.2 bu. and a stand of 89.3 per 
cent for the same varieties grown on plats irrigated after seeding. 

Tests of methods of Johnson grass eradication, of Sudan grass and Kussian 
thistle suitability for forage, and of varieties of sugar beets and alfalfa are 
briefly noted. 

In cotton variety tests, the three best varieties were Burnett with 1.47 bales 
of lint cotton per acre, Durango with 1.46 bales, and Allan Improved Triumph 
with 1.37 bales. 

[Eield crops work at the Canada stations and farms in 1915], J. H. Gris- 
BAnE ET AL. {Canada Expt. Farms Rpts. 1916, pp. 108-115, 192-S82, 
m, 702, 704, 705, 721, 722, 733-736, 765-769, 782, 783, 788, 789, 810-818, 817- 
822, 847-849, 861, 862, 872, 873, SSO, 881, 902, 903, 911, 915, 916, 920-926, 952- 
954, 985, 994. 999-1093, 1129-1134, 1195-1300, 1381-1421, pis. U).—A detailed 
report of variety, fertilizer, and cultural tests with cereal and forage crops, 
sugar beets, flax, hemp, potatoes, and tobacco in a continuation of similar 
work previously noted (E. S. R., 36, p. 32). The results obtained are presented 
In tabular form and briefly discussed. 

Variety and cultural tests with winter and spring wheat, oats, barley, field 
peas, flax for gi'ain and fiber, winter and spring rye, einmer, spelt, buckwheat, 
vetch, corn for silage, root crops for forage, clover, alfalfa, and miscelianeous 
legumes and grasses for hay were conducted at the stations, substations, and 
farms in the Provinces of Ontario, Prince Edward Island, Nova Scotia, New 
Brunswick, Quebec, Manitoba, Saskatchewan, Alberta, and British Columbia. 
Rotation and fertilizer tests have been conducted in the same localities, and 
a rather extensve study made of the cost of production of various field crops. 
Date-of -planting tests and tests of different sized seed pieces have been made 
with potatoes, In addition to variety tests. Analyses of standard varieties of 
sugar beets grown at various centers are also presented. 

Variety, cultural, and fertilizer tests wnth tobacco, and observations on seed- 
bed management and on harvesting and curing the crop conducted in the 
Provinces of Ontario and Quebec, are descn]>ed as heretofore. Additional work 
dealing with a survey of tobacco soils in Canada, and the study of tobacco 
diseases and of selection and plant breeding wmrk is outlined. The season of 
1915 is described as having been absolutely adverse to tobacco growing, 
although a large increase in the production of bright tobacco In Ontario is re- 
ported, due to a more judicious selection of the soils. In fertilizer tests con- 
ducted at Farnham (Quebec) the yield with superphosphate \vas 1,583 lbs. of 
tobacco per arpent (0.84 acre), as compared with a yield of 1,481 lbs. from 
basic slag. A fertilizer formula including 250 lbs. of sulphate of ammonia, 150 
lbs. of sulphate of potash, and 120 lbs. of superphosphate per arpent is recom- 
mended. 

Tests in seed-bed management at Harrow (Ontario) indicated that the best 
results were obtained where fertilizers were applied before steaming the soil. 
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The root rot disease occurred to some extent in all beds, but is said to have 
been most prevalent where the greatest amount of fine mold from bush soil liacl 
been used, and during cool, unfavorable weather. The Turkish varieties and 
hybrids appeared to be least affected by the disease, while White Burley was 
especially susceptible. 

Beport of the Mandalay Agricultural Station (including Haty wagon sub- 
station) for the year 1915—16, E. Thompstone and A, M. Saw^yer (Dept. Agr, 
Murmay Rpt. Mandalay Agr. Stu,, 1915-16, pp. S7). — ^Rather extensive fertilizer 
tests, cultural experiments, and hybridization work with rice at the Mandalay 
station are briefly reported, together with field tests of pigeon peas, wheat, 
oats, and gram. Field tests with Phaseolus lunatus and P. a-cutifolius and 
selection tests with P. lunatus, Cajamcs indicus, and Pisum sativum at the 
Naty wagon substation are also noted. 

Beport of the Padu Agricultural Station for the year 1915—16, E. Thomp- 
stone {Dept Agi'. Burma, Bpt. Padu Agr, Sta,, 1915-16, pp. 11 ). — ^This station 
was established in 1914 for the purpose of improving the varieties and cul- 
tural methods of wheat and gram in this region, to improve the short-staple 
cottons of the district, and to test new crops and rotations for the poor upland 
soils. Selection work with wheat and gram and field tests with wheat, gram, 
cotton, peanuts, sesame, and other native crops are briefly noted. 

Briage. — The loss in weight of crops after harvesting, G. Evans {Agr, 
Jour. India, 12 (1917), No. 2, pp. 22^-229 ). — ^The author claims that the re- 
sults reported of crop experiments are often misleading, due to losses- in weight 
of the crops after harvesting, so that they do not always represent the true 
marketable weight of the crops. He therefore reports a series of experiments 
with rice, peanuts, Andropogon sorghum, Besamum indicmn, Cicer arietinum, 
and wheat to determine their loss in weight through drying from time of 
harvest to time of thrashing. 

Light, medium, late, and very late rice showed losses in weight of 11.75, 11.5, 
9.5, and 6.5 per cent, respectively, in three ‘days after harvesting. The Big 
Japanese variety of peanut showed a loss of 43 per cent in 8 days, 41.5 per 
cent of which occurred in the first 6 days. A smaller Japanese variety showed 
a loss of 46.5 per cent in 6 days. A. sorghum lost approximately 15 per cent 
in 3 days and more than 22 per cent in two months. The remaining crops 
showed losses of from 1 to 3 per cent, attributed to the fact that they were 
harvested dead ripe when the air was vei'y dry and the temperature high, re- 
sulting in rapid evaporation. Further experiments are in progress in an effort 
to arrive at some factor which will allow suitable reductions for driage in the 
different staple crops. 

Grass land and plowed land, B. G. Stapledon {Jour. Bd, Agr. ILondonl, 
Bup. 17 (1917), pp. IV +5-39; abs. in Nature ILondonI, 99 (1917), No. 2488, p. 
S7S ). — In view of the necessity for increased production of home-grown food 
the author discusses in some detail the question of grass lands in their rela- 
tion to food production- in Great Britain. Dividing all grass land into (1) per- 
manent grass (fields down to grass 20 years or more), (2) outrun grass com- 
posed of senile leys, or outrun permanent grass, and (3) rotations or temporary 
leys, he proposes improvement through top-dressing, renovating mixtures, altered 
methods of stocking, substituting pasture for meadow conditions or the re- 
verse, eradication of weeds, and drainage, or through the breaking up of tht 
turf and the conversion of poor grass into rotation land with temporary leys. 
It is suggested that the number of acres of grass land to be broken annually for 
a period of years be definitely decided upon in advance, the remaining grass 
land to be Improved by the most appropriate of the methods noted above. The 
extensive use of basic slag, lime, and wild white clover is urged as fundamental 
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in stimnlatiiag production in districts of low average fertility, together with the 
selection of suitable mixtures of grasses and clovers for seeding the temporary 
leys. It is pointed out that the possibility of preparing grass land for rotation 
during the late spring and summer and in adverse winter weather allows con- 
siderable scope for the employment of motor tractors over a greatly extended 
period of the year aside from the plowing for fall wheat. 

Grain production in Hevada, 0. S. Knight {W&mda 8ta. Bui, 89 (1917), 
pp, S-14r fig^- IS), — Variety tests with wheat, barley, and oats and irrigation 
experiments with wheat are reported for the period of 1914-1916, inclusive, and 
cultural methods and field practices described as employed in the production of 
wheat, and in less detail of barley and oats in Nevada. 

Of the wheat varieties tested. White Club, Blnestem, Marquis, Minnesota 
Fife, and White Australia, with average yields of 58.3, 55.7, 51.6, 48.5, and 45.4 
bu. per acre, respectively, are deemed to be especially w^l adapted to growth 
under irrigation in the State. 

The results of the irrigation experiments, embracing a comparison of 3- and 7- 
Inch applications of water at the 5-leaf, boot, bloom, milk, and dough stages, 
respectively, and of the omission of one and two irrigations are held to indi- 
cate that in every case the 7-inch applications were superior to the 3-inch. 
The average yield of the 7-ineh applications was 24.5 per cent greater than 
that for the 3-inch applications where one irrigation was omitted, 11.5 per cent 
greater where two irrigations were omitted, and 9.9 per cent where no irriga- 
tions were omitted. The highest average yield, 34.9 bu. per acre, was obtained 
from 7-iiich applications where one irrigation was omitted in the 5-leaf stage. 
The lowest yields with both 3- and 7-inch applications were obtained when irri- 
gations were omitted at either the boot or bloom stages. The most critical period 
in the irrigation of wheat is deemed to be between the boot and milk stages 
of development. 

In tests of barley varieties New Zealand produced the highest average yield, 
80 bu. per acre, for the two years 1915 and 1916, while Montana Blue Ribbon 
was highest for the 3-year period of 1914-1916, with 73 bu. per acre. The 
results of these tests are held to favor the 2-rowed varieties of barley. 

Of the oat varieties tested Early Mountain, with an average yield of 81.75 bu. 
per acTe for the 2 years of 1915 and 1916, was the only variety not seriously 
affected by shattering of the seed due to blasting of the panicles before the 
plants had matured. Practically 50 per cent of the grain shattered before har- 
vest in most of tlie varieties tested. 

Variety tests with wheat and barley were conducted during 1915 and 1916 
in cooperation with the U. S. Department of Agriculture on the experiment farm 
at Fallon. Little Club, with an average yield of 48.9 bu. per acre, was the 
highest yielding wheat variety, and Coast, with an average yield of 39.6 bu., 
the highest yielding barley variety. 

[Hybridization studies with spelt and wheat],, H. M. Gmelin (CuUuru, 
Z9 (1917), Wo. S45, pp. 140-lSSf pis. 2; al)s. in Internat hut, Apr. IRome], 
Intemat Eev. Soi, and Bract, Agr,, 8 (1917), Wo, 9, 12S6-12S9) .—The author 

reports and describes crosses of red beardless speli^with velvet chaff Essex 
wheat, and presents considerable tabulated data relative to the gametic com- 
position of the Fi generation. 

^lage investigations, C. H. Eckles and L. W. Wing (Missouri St a, Bui 
151 (1917), pp. S7), — Results of trials covering a period of four years are 

held to indicate that excellent silage may be made from any of several legumes 
provided the material contains approximately 40 per cent dry matter when put 
into the silo. Legumes cut for hay and containing about 25 per cent dry matter 
' Can be raised to 40 per cent by allowing the material to dry in the sun for,. 
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four or five bouts after cutting. The loss in dry matter in the silage from 
such sources is said to he about 10 per cent, while in material containing only 
from 20 to 25 per cent dry matter the loss was more than 20 per cent. 

Silage crops for western Washington, E. B. Stookey (Washington Btu,^ 
West Wash, Sta. Mo, Bui,, 5 (1918), No, 10, pp. U8~152 ), — ^The production and 
relative value of corn, clover and grass, winter wheat and spring vetch, and 
spring oats and peas or vetch for silage in western Washington are briefly 
outlined. 

Haines of textile plant fibers, L. H. Dewey (In The BtiMer Industry, 
London: Intemat. Rubber and Allied Trades Es). [19173, pp. 841-850 ). — ^The 
author presents a check list of the principal textile plant fibers and fiber- 
producing plants, giving the names of the fibers, the common and botanical 
names of the plants, and the countries of production. 

Crotalaria usaramoensis as a green manure, W. M, van Helten (Dept. 
Landb., Nijv, en Handel IDutch Hast Indiesi, Meded, CuUuurtuin, No. 6 
(1917), pp. 3, pi. 1 ). — Observations of field tests with C. usaramoensis (form- 
merly C, muyussi) are briefly noted. 

The improvement of the jute crop by pure-line selection, K. S. Finlow 
(Agr. Jour. India, 12 (1917), No. 2, pp. 283-290) .—This is a progress report on 
the production of improved seed of pure lines of Corohorus oUtorius and 0. 
capsularis, with the view of improving the crop in Bengal. 

Hew grasses for California. — I, Phalaris stenoptera, P. B. Kennedy (Univ. 
Gal. Pubs. Agr. ScL, 3 (1917), No. 1, pp. 24 j pls. 8). — P. stenoptera is described 
and illustrated and its value as a perennial grass, capable of standing the 
winter temperatures and long, dry seasons in the central valleys of California 
is discussed. 

The after-ripening of cane. — Chemical changes which take place after 
cutting, J. H, Baenes (Agr. Jour. India, 12 (1917), No. 2, pp. 200-215). — Ex- 
perimental evidence is presented by the author indicating that the custom of 
storing cut sugar cane before crushing, as practiced in the Gurdaspur District, 
India, is justified, as it tends to further ripening with a consequent increase 
in sucrose. It was also observed that the practice was attended with a danger 
of loss if the storing was continued for too long a period. 

The length of time for which cane can be stored without suffering a decrease 
of sucrose and during which a natural increase may be expected is said to vary 
with the temperature of the air and the condition of the cane, decreasing with 
a rise of temperature. Excessive cold, including too great a change in tem- 
perature, may cause losses in sucrose, probably due to suspended cell activity 
and a consequent loss of control of the ordinary fermentation changes occurring 
in the cell. 

The Gurdaspur practice of covering cut cane with damp trash to keep the 
cane stem alive maintains a uniform temperature with little loss of moisture 
and, according to the author, should result in a natural increase rather than a 
decrease in the sucrose content of the cane for a limited time, depending on the 
temperature and the condition of the cane. It is pointed out that moist heat 
will also induce the growth of molds, fungi, and bacteria, resulting in decay 
fermentations and ultimate loss of sucrose. 

Considerable tabulated data are presented giving the results of numerous 
analyses and calculations. 

Behavior of sweet potatoes in the ground, H. Hasselbeing (V. B. Depi. 
A^., Jour. Agr, Research, 12 (1918), No, 1, pp. 9-17, fig, 1 ). — Experimental 
work suggested by the author’s previous investigations (E. S. R, 32, p. 633) is 
described in which the carbohydrate metabolism in Big Stem sweet potatoes 
grown in a sandy field at Bell Station, Md., was followed in order to determine 
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whether the qiiaBtitatiTe rehations between the starch content and sugar content 
remain constant throughout the latter part of the growing season and to throw 
some light on the determination of the best time of harvesting the crop. 
Samples of from 15 to 20 kg. of roots were collected each week from September 
18 to NoAmmber 27, inclusive, and moisture, starch, cane sugar, and reducing 
sugar determined in duplicate in 5 potatoes of each lot. The results of the 
analyses are presented in tabular form, illustrated graphically, and briefly dis- 
cussed. The author also compares his observations with those made by Keitt 
In South Carolina (B. S. B., 25, p. 534). 

It is concluded “ that the changes occurring in sw-eet potatoes in the ground 
during the latter part of the growing season proceed in a regular and orderly 
manner. During the later part of the period of gimwth the composition of 
the roots remains remarkably uniform, and presents no striking or irregular 
fluctuations. During this period the root is characterized by a high starch 
content and a low sugar content. The changes which occur later are associated 
with the death of the vines. Prominent among these changes is the aceiirmila- 
tion of water in the roots as a result of the cessation of transpiration in conse- 
quence of the destruction of the leaves. With the termination of the flow of 
materials from the vines the carbohydrate transformations characteristic of 
sweet potatoes in storage are inaugurated. These changes consist in the trans- 
fonnation of starch into sugars. In point of time the decrease in starch and 
the increase in reducing sugar precede soraew’hat the increase in cane sugar. It 
appears, therefore, that reducing sugar is formed first as an intermediate 
step in the change from starch to cane sugar. The loss caused by respira- 
tion, which is considerable during the curing process and in storage, is ap- 
parently slight , in sweet potatoes in the ground. Appreciable destruction of 
carbohydrates appears not to occur under these conditions until late In the 
season when the roots have been injured by frosts. 

“ The changes here described have a practical bearing on the question of 
maturation of sweet potatoes and on the choice of the time of harvest. , . . 
It is evident . . . that the choice of time of harvest is not a matter of maturity 
of the roots, but is governed by other factors. The potatoes may safely be kept 
in the ground until the leaves have been injured by frost. Of the changes 
w^hich occur after the destruction of the leaves, the accumulation of wuiter 
in the roots deserves foremost consideration. It can scarcely be doubted that 
this increased water content is detrimental to the successful storage of the 
roots, and causes them to be more subject to decay than roots of normal water 
content. . . . On this account it is of utmost importance that the harvesting 
of sweet potatoes be not long delayed after the leaves have been killed by frost. 
The other changes occurring in sweet potatoes in the ground are essentially 
the same as the changes occurring in storage. These changes are therefore in 
no way detrimental to the crop, since no appreciable loss of carbohydrates 
occurs until the roots have been so severely injured that they hnve lost their 
market value.” 

Tobacco culture in Y. MossAki (Bui. Union Agr. Egypte, 15 (1917), 

No* 119, pp, SS-7S, figs. 2 ). — A detailed account of tobacco production under 
Egyptian, conditions. 

Structure of the pod and the seed of the Georgia velvet bean, Stiziolobium 
deeringianum, G. Y. Pipee and J. M. Shtji.l (U. S. Dept Agr., Jour* Agr. 
Research ^ 11 (1917), No. IS, pp. 67S-676, 2 ). — The microscopic structure 

of the pod and seed of 8. deeringianum is described and illustrated. Since 
velvet bean meal gives promise of becoming an important commercial feed 
these structures are deemed important as a basis of identifying the meal either 
pure, adulterated, or in mixtures. 
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** 111 velvet bean meal tlie most abundant recognizable elements are: (1) The 
palisade cells of the testa; (2) the sclerenchyma cells of the pod; (3) the 
hairs of the pod; and (4) an occasional hourglass cell. Most of the fibers are 
broken, but with careful examination nearly all of the structures may be 
found. The most important elements to determine that the material is com- 
posed of velvet beans are the sclerenchyma cells and the hairs of the pods.” 

Seed Beporter (U. S. Dept, Agr., ^eecl Rptr., 1 {191S), No. S, pp. 8 ). — This 
number contains the usual statistics and tabulated data on supplies, probable 
demands, movement, anti market conditions of seed stocks, including seed 
sweet corn for canners, millet, velvet beans, seed potatoes for the South, onion 
sets (Chicago district), timothy, red and alsike clover, and alfalfa seed ship- 
ments, Sudan grass, broom corn, grain and forage sorghums in Kansas, Okla- 
homa, Texas, and Slissouri, imports of forage plant seed permitted entry into 
the United States, and clover and timothy receipts and shipments for Chicago, 
Milwaukee, and Toledo markets. 

Brief explanatory notes are given on the preliminary garden-seed survey 
macTe November 1, 1917, and previously noted (E. S. R., 38, p. 441). An appeal 
to the corn growers of tlie United States for cooperation with county, State, 
and national agencies v/ith respect to needs and supplies of seed corn is made 
by C. P. Hartley. The development and production of pure Pima (Egyptian 
long staple) cotton seed by a cooperative cotton growers’ association in the 
Salt River Valley, Ariz., is described by T. H. Kearney. 

HORTICULTUEE. 

[Progress report on horticultural investigations] (Missouri Sia. But 151 
(1917), pp. 46-53, figs. 5 ). — In continuation of previous reports (E. S. B., 38, 
p. 743) concise statements are given of progress made along various lines of 
horticultural work during the year ended June 30, 1917. 

Among the investigations in charge of J. G. Whitten, fruit nutrition studies 
were continued during the year with strawberries, peaches, and apples. The 
experimental work with strawberries was limited to applications of lime at 
the rate of 500 lbs, per acre. The lime was put on during the growing season 
of 1916. The limed plants developed better foliage and mildew seemed more 
prevalent on these plants, probably due to the heavier foliage. There was 
very little difference in yield between the limed and unlimed plats. Data are 
given on yield of varieties included in the experiment. 

The peach crop was almost completely destroyed by the cold winter of 1916. 
It was shovm, however, that the trees receiving nitrogen alone or in combina- 
tion are more vigorous than trees not so treated. More trees are alive in the 
nitrogen plats than in the other plats, 

A portion of the fertilizer work with apples "was discontinued owing to the 
prevalence of blight, which was more serious on the fertilized trees than on 
unfertilized. Observations on the yield of apple trees grown from selected 
buds continued to show no superiority of trees from good parentage over trees 
from poor parentage. Examinations of buds in winter for forecasting probable 
bloom again demonstivated that wdth a little practice and observation one is 
able to predict very accurately the amount of bloom that a given branch of 
the tree will produce. 

The work of breeding apples for late-blooming habit was continued. Seed- 
lings were growm from previous crosses and a number of new crosses made. 
In the treatment of apple canker diseases the eradication of apple canker from 
the horticultural grounds by cleaning out and disinfecting the canker wounds 
has, been highly successful, 
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A number of asparagus seedlings are being grown in tbe nursery as a result 
of intercrossing and selection experiments. The work bas tbus far shown that 
the selection of seedlings from intercrossed parents results in securing fine 
large plants, whereas with seedlings of ordinary stock of some varieties only 
occasional large plants were secured. So far as can be judged a large number 
of the seedlings apparently inherit the succulence and desirable qualities of 
the parents from which they were selected. 

E^urther observations made by 0. G. Wiggans on fruit-bud development as 
influenced by ti’eatment and previous crops bear out previous reports that 
individual spurs of the varieties under consideration wiil fruit two years in 
succession only in exceptional cases. Attempts are being made to determine the 
amount of stored plant food in the spurs by determining the amount of carbo- 
hydrates present. Determinations of reducing sugar, total sugar, and starch 
indicate that there is no great difference in the amount of these present in 
bearing and nonbearing spurs. The determinations were made between Jan- 
uary and June, 1917, upon spurs of the previous year. Moisture determina- 
tions showed that the bearing parts have a slightly higher percentage' of 
moisture than the nonbearing fruit spurs. The water movement from fruiting 
parts appears to affect the spurs as well as adjacent leaves. The cortex sap 
from bearing parts was found to be more concentrated than the sap from non- 
bearing parts. Freezing-point depression tests of sap from parts bearing more 
than one fruit indicate that there may be some correlation between the uiuuber 
of fruits and depression of the freezing point. Leaf sap and also spur sap 
from spurs bearing three apples was slightly more concentrated than sap from 
spurs bearing one apple. In general, the bearing spurs have a smaller number of 
leaves and the leaves are smaller in size than on similar nonbearlng spurs. 
The total leaf surface of nonbearing spurs averages nearly 50 per cent greater 
than that of the fruiting spurs. 

Further observations were made by J, O. Whitten and C. G. Wiggans on the 
relative value of fall and spring for planting fruit trees. Fall planting gave 
the best results, as in previous years. The past year’s work emphasizes more 
fully that root growth does not begin until after the ground freezes on top 
and shows that late fall planted trees came through the winter in far bettor 
condition, making larger growth in the spring than those planted earlier in 
the fall. 

In continuation of previons station studies on the rest period of horticultural 
plants (B, S. R., 85, p. 221) preliminary investigations were undertaken by 
W. H. Lawrence with the view of determining greater specific knowledge of 
the factors influencing the rest period of horticultural plants. An outline Is 
given of the preliminary work undertaken, but no results are presented at 
this time. 

In connection with cooperative spraying experiments conducted under tlie 
direction of W. H. Lawrence, numerous complaints have been received relative 
to the burning of the foliage and the russeting and burning of the fruit, A 
study was made of several of the combination sprays more commonly employed, 
with special reference to this trouble. The results indicate that lime-sulphur- 
arsenate of lead produced fruit of the best keeping quality, had a favorable 
action on the size, did not have an inhibitive action on the normal coloring of 
the fruit, produced the smallest percentage of injury known as calyx burn, had 
the least severe action in russeting the fruit, gave the best results in con- 
trolling curcuiio, and induced the least burning of the leaves and the smallest 
percentage of defoliation of the tree. 

[Report of horticultural InTostigations] {New Mexico Bta* Bpt 1917, pp. 
4S-^1, $5, 2 ). — ^Brlef statements of progress made with various horticul- 
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tural projects, including some data on variety and cultural tests of orciiard 
and small fruits, nuts, and vegetables. 

Satisfactory progress was made in the work of improving the native chili 
(B. S. R., 32, p. 635). In 1916 an acre w^as planted to No. 9, one of the best 
varieties developed. The yield amounted to 10,965 lbs. of fresh red chill, or 
2,676 lbs. after it was thoroughly dried and sacked. 

Report from the division of horticulture for the year ended March 31, 
1916, W. T. Macoijn et al. {Canada Mxpt. Farms Rpts. 1916, pp. 611-642, 641- 
701, 702-704, 706-721, 722-7S2, 766-765, 770-781, 783-788, 789-810, 813-817, 823- 
847, 849-859, 860, 861, 862-F71, 874-879, 881-901, 904-910, 912-915, 016-919, 927- 
952, 955-985, 986-993, 994-997, pl$. 9 ), — ^The usual progress report on breeding, 
cultural, and variety experiments with fruits, vegetables, forest and orna- 
mental trees, shrubs, and annual flowers, conducted at the Central Farm, 
Ottawa, and at the various branch experimental farms and stations in Canada 
(E. S. R., 36, p. 39). Most of the experimental woi*k with apples has been 
recorded in a recent bulletin of the experimental farms (E. S. R., 36, p. 742). 

At the Central Farm the yield behavior studies of Wealthy apple trees 
grown from high-yielding and low-yielding parents failed to corroborate the 
previous conclusion that the bearing habit of the parent tree had been per- 
petuated. In 1915 the yield from the progeny of the poorest-yielding parent 
far exceeded the yield from the progeny of the high-yielding parent. 

Orchard-heating experiments were continued during the year. The results 
secured in conjunction with two previous seasons’ results indicate that orchard 
heaters may well be used for the purpose of preventing frosts in orchards. 
They are not as satisfactory for protecting ground crops, such as strawberries. 
A preliminary experiment with cheesecloth covers was conducted with strawy- 
berries. By suspending cheesecloth at a foot above the ground differences of 
from 4 to 6° in night temperature were obtained. The cover was more 
effective if removed during the day, thus giving the soil a better opportunity 
to absorb the sunlight. 

Data are given on a comparative test of Bordeaux, lime-sulphur, and soluble 
sulphur with special reference to injury to apple foliage. Bordeaux gave the 
least amount of injury but only slightly better in this respect than lime- 
sulphur. Soluble sulphur without the addition of az*senate of lead was not 
injurious to the foliage or practically so. The burning in every case where 
soluble sulphur and arsenate of lead were combined was serious. 

Orchard spraying experiments conducted at the Kentvilie experimental sta- 
tion have been noted from apother source (E, S. R., 35, p. 447). 

Soil management investigations in a young apple orchard, C. G. Woon- 
BUEY, H. A. Noyes, and J. Oskamp {Indiana ^ta. Bui. 205 {1917), pp. 3-52, 
pis. 2, figs. 10 ). — This bulletin gives the results for the first five years of soil 
management investigations in a young apple orchard which were started in 1910 
and will continue until tlie 1925 crop is harvested. The investigation as a 
whole has to do with the effects of tillage with cover cx*op, mulch, and sod on 
apple trees and the factors responsible for these effects. 

The investigation is being conducted largely in a 17-acre upland orchard 
planted in 1909 to Grimes, Jonathan, and Stay man Wiiiesap apple trees, 35 ft. 
apart each way. Interplants have been added subsequently for future re- 
moval in connection with the study of root development and physiological 
problems. Similar experimental work is also being conducted on three acres 
of hillside land, largely to assist in interpreting the results in the upland 
orchard. 

The systems of soil management include four major treatments, namely, clean 
cultivation \vitli a wdnter cover crop; a heavy mulch of straw applied to the 
61347°— IS 4 
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trees and tlie grass cut and let lie; the grass cut and allowed to lie where it 
falls, no additional mulch given the trees ; and the grass cut and raked up to 
foxun a mulch collar about the trees. Combinations of these systems of manage- 
ment are also being studied on certain plats. Portions of certain plats are also 
being fertilized to determine whether lack of any particular fertilizer should 
be taken into account in interpreting the effects of dilferent systems of soil 
management. In addition to determination of soil temperatures and soil mois- 
ture, physical, chemical, and bacteriological studies are being conducted. The 
experiment is described in detail, and the results of the different systems of 
culture, both with reference to the tree and with reference to the soil, are pre- 
sented in a series of tables and fully discussed. 

Among the results thus far secured the authors found that there have been 
no wide variations in phenological behavior of trees under dilferent systems of 
soil management, yet there does occur a marked slacking up of growth on grass 
plats during the dry periods in summer. Trees grown under a clean culture- 
cover crop system or under a heavy mulch made 44.5 per cent greater average 
yearly gains in trunk girth than trees grown in grass with a light mulch or no 
mulch at all. There has been no significant difference between the three 
varieties in their response to soil management treatments. The Stayinan 
Winesap made slightly gi'eater trunk girth on all plats than either Grimes or 
Jonathan. 

The authors point out that the effect of the various systems of soil manage- 
ment on the soil moisture as observed in this work can not be directlj^ applied 
in the abstract to the humid region in general. The soil in the experimental 
orchard has a low organic content and high proportions of silt and clay, thus 
making it one through which water percolates slowly and one wdiicli is easily 
puddled. In this soil, mulching, either by cultivation or by using a heavy 
supplemental mulch, maintained the percentage of soil moisture to more than 
twice that of grassland during the two June droughts of the five years. These 
soil moisture conditions are closely correlated with the girth increase made by 
the trees. A study of the precipitation data obtained indicates that the vari- 
ation in growTh due to seasonal moisture conditions has been quite as large 
as that due to cultural practices. 

Bata secured in the soil temperature studies do not support the opinion that 
rains are an important adjunct in warming the soil. The single factor of soil 
moisture does not appear to have had an influential bearing upon the tempera- 
tures existing under the different systems of soil management. The tempera- 
ture range varies inversely with the amount of mulch covering the soil. As 
far as this experiment is concerned the rOle of soil temperature within the 
limits of ordinary cultural practices appears to be a neutral factor in tree 
growffh. 

Among the chemical changes induced in the orchard soil by cultural practices 
during the period 1910 to 1915 it appears that clean cultivation tends to deplete 
the soil of its organic matter, despite the fact that a cover crop is being turned 
under each year. Organic matter has slightly increased in the straw mulch 
plat. The sod plats as a whole have come nearer to holding their own in 
volatile matter, Immus, and nitrogen than the clean culture-cover crop plats. 
There was no apparent correlation between the amount of volatile matter, 
humus, and nitrogen in the soil and tree growth. 

In most cases more bacteria were present in the sod plats than in the dean 
ciiltui*e-cover crop plats. Variations in the amount of mulch on the sod plats 
have some influence on bacterial numbers. There appears to be mo correlation 
of tree growth and soil moisture with bacterial numbers. Ammonification 
varied with the season. Differences between plats axe not consistent with 
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seasonal climatic variations, and it is impossible to say that any cultural 
practice has affected the ammonifying power of the soil. 

** Tests show that nitrification varies with the season, but that a growing 
crop of grass or rye lowers the nitrate content of the soil ; that the most nitrates 
are found under the clean culture-cover crop system, the straw mulch ranking 
second in amount of nitrates; that the girth gains of the trees are roughly 
proportional to the nitrate content of the soil ; that there is no relation bet^veen 
the nitrifying power of the soil and either cultural practices or tree growth ; 
however, the ratio between the nitrates present in the field and the nitrifying 
power of the soil does bear a relation to tree growth.” 

Varieties and culture of cane fruits in western Washington, J. L. Stahl 
(U ros/ihif/toii Sta., West. Wash. Sta. Mo. Bid., 5 {1918), No. 10, pp. 1U~US)^-- 
Popular instructions are given for the culture of raspberries, blackberries, and 
loganberries, including descriptions of varieties adapted for culture in western 
Washington. 

Shall I plant a garden this year? J. W. Lloyd (Illmois Sta. Circ. 209 
(191 S), pp. Jh fios. 2). — This circular discusses the importance of planning a 
home garden, gives a list of the station publications dealing with gardening, 
and presents tentative plans for a suburban garden and a farmer’s garden. 

Insecticides and fungicides, F. T, Shtjtt (Canada Expt. Farms Rpts. 1916, 
pp. 169-17S). — ^Analyses are given of samples of lime-sulphur, lead arsenate, 
calcium arsenate, zinc arsenite, potassium cyanid, tobacco extracts, and a naph- 
thalln preparation received for examination during the year. 

POEESTUY. 

Forestry and the war, B. B. Fernow (Jour. Forestry, 16 (1918), No. 2, pp. 
149-154)* — discussion of the relations of the war to forests and forestry, 
with special reference to the development of future forest policies in America, 

An inventory of Floridans forests and the outlook for the future, R. M. 
Harfee (Bien. Rpt. Dept Agr. Fla., 14 (1915-16), pt 2, pp. 194-21S, figs. 12 ). — 
An inventory of Florida’s forests with reference to their area and density ; dis- 
tribution and character ; frequency of fire in different types ; composition, in- 
cluding a list of the commonest species ; rate of growth and consumption ; and 
influences affecting the future of the forests. 

Third biennial report of the State forester of the State of Colorado, W. J. 
Moeeill (Bien. Rpt. State Forester Colo., S (1915-16), pp. 22, figs. 2). — A prog- 
ress report on forest protection, investigation, and educational work, includ- 
ing a financial statement for the two-year period ended November 30, 1916. 
Becoiumendations relative to future activities are also included. 

Results for four years are given on a fence post treating project being con- 
ducted in cooperation with the Forest Service of the U. S. Department of Agri- 
culture. Posts of fire-killed alpine fir and lodgepole pine, and of Bnglemann 
spruce, cut green and seasoned 12 months, were treated in different ways, 
principally with water-gas tar creosote from the local gas plant in Fort Collins. 
The results to date indicate in general that the open-tank method of treatment 
is far superior to the brush method of treatment and has been highly satisfac- 
tory in preserving posts. Immersion in hot water-gas tar for 1 hour and allow- 
ing the posts to cool If hours in the open tank gave as good results as immersing 
the posts for 2 hours in the hot water-gas tar and allowing them to cool for 
20 hours in the open tank. 

The present condition of plantings of some 51 species of trees on the Colo- 
rado Agriculture College farm made in the spring of 1905 is indicated, together 
with data on the present condition of plantings made at later dates with stock 
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secured from various parts of the United States. In basket-willow experiments 
that have been under way for several seasons the purple, American green, and 
Caspian varieties have been particularly successful. Data are also given on 
the present condition of a number of tree species planted in 1009 and 1910 in 
shelter-belt plantings at Akron, Washiagton County, wU;h special reference to 
determining their adaptability to the windy plains region. The results from 
this experiment, as a whole, indicate that conifers will prove bet, ter than l),road“ 
leaf species in the nonirrigated region of eastern Goloratlo. 

[Progress report on forestry investigations] {Missouri Bta. Bui. 151 (iSi7), 
p. 45 ). — Investigations of the growth and culture of varieties of basket willow 
for Missouri are being conducted by E. 0, Pegg. Observations on the willow 
holt to date show that the widest spacing yields the fewest rods and gives 
greatest weight per rod, and the narrowest spacing yields the greatest number 
of rods with least weight. Generally speaking, the number of rods is greatest 
from tip cuttings and lowest from butt cuttings. 

A third examination was made of fence posts given various preservative treat- 
ments and set in November, 1913. “ The most perishable woods are the syca- 
more, basswood, willow, persimmon, cottonwood, birch, dogwood, black oak, 
red oak, sugar maple, and ironwood. Charring the ends of posts previous to 
setting them seems to have been .successful only in the case of the sycamore. 
In the case of black ash, redbud, and white elm it hastened the decay. Setting 
in gravel and with one brush coat of hot carbolineum is of little value in pre- 
serving perishable woods. Two coats of creosote lengthens the life of the 
posts. The open- tank method of treatment confined the fungus attacks to less 
than 7 per cent of the posts. No failures have yet occurred with posts treated 
in this manner.” 

Beport of the committee on forestry of the Hawaiian Sugar Planters’’ 
Association for the year ended September 30, 1916, L. A. Thubston et al. 
(Ilaimil Sugar Planters'^ Assoc,, Bpt. Com. Forestry, 1916, pp. S3 ). — This re- 
port contains data on tree-planting operations on sugar plantations in the Ter- 
ritory of Hawaii, the working plan adopted by the Board of Agriculture and 
Forestry for investigating the adaptability of different trees for specific pur- 
poses, and reports by plantation managers upon the state of forestry upon 
their several plantations. 

A report upon the present status of forestry in Hawaii by C. S. Judd is also 
included. Two new forest reserves were created in 1916, bringing the total 
area of proclaimed forest reserves in the Territory up to 798,344 acres, of 
which 546,352 acres consist of Government land. 

Belation of stimuli to the cone production of westeim hemlock, R. Watson 
(JoMf. Forestry, 16 (ISIS), No. 2, pp. 168-175 ). — Observations are given on the 
effect of various stimuli in promoting seed production in the western hemlock. 

The author concludes in brief that ** very little is as yet known regarding the 
factors which influence the seed production of trees. Botanists have shown 
that the vegetative and reproductive activity of plants may be controlled to a 
certain' extent by controlling the factors which influence the growth of the 
plant If the vegetative activities of thrifty western hemlock trees are sud- 
denly checked by injuries, the tree usually is stimulated to reproductive 
activity. Factors which commonly stimulate the tree thus are injuries by 
fire and insects, mechanical abrasions, wind-throwing, decapitation, and 
girdling.” 

Growrtli and management of pinon in Hew Mexico, H. H. Chapman and 
0. E. Beheb (Jour. Forestry, 16 (1918), No. 2, pp. 215-217).— On the basis of 
growth data collected by the Junior author on the Santa Fe National Forest, 
It is concluded in substance that the retention and management of piflon 
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(Pimis edvlis) witliin National Forests as a source of cordwood and mining 
timbers is Justified, 

Guide book for tbe identification of woods used for ties and timbers, A. 
Koehler {U, S. Dept. Agr., Forest Serv., 1917 y pp. 7,9, pis. 31, figs, 19 ). — Tliis 
guide book points out the differences which are of practical value in the 
identification of various species of native woods used for ties and timbers. It 
is intended primarily for inspectors, but since it includes most of our com- 
mercial species it is of value to others interested in the identification of 
woods. Keys for the identification of the wood, both with and without the 
aid of a hand lens, are included, together with an appendix on a method of 
distinguishing long leaf from short leaf and loblolly pine ties or timbers. 

Valuation of dania>ges to immature timber, W. N. Spaeha^vk {Jour. For- 
estry, 16 (I,9iS), No. 2, pp. 176-191). — A comparative discussion of various 
methods of valuing damage in immature stands of timber. 

First-aid manual for field parties, H. W. Barker {U. S. Dept. Agr., Forest 
Fen:., 1917, pp. 98, figs. Jft). — A first-aid manual similar to that issued by the 
American Ked Cross, and prepared -with special reference to its use by field 
parties of the Department. 

BISEASSS OF PLAITS. 

[Report of the department of] botany, G. M. Reejd (Missouri Sia. Bui. 151 
(1917), pp. 30-S3 ). — Brief accounts are given of investigations conducted by 
the author on the physiological relation of the powdery mildews to their hosts, 
forest-tree diseases, a systematic and physiological study of rusts, grain smut 
and its control, and watermelon diseases found in southeast Blissouri. The 
last investigation was carried on by the author in conjunction with Helen 
Johann. 

The study of the powdery mildews has been largely to determine the sus- 
ceptibility of oats to powdery mildews. So far no variety of common species 
of oats has been found entirely resistant to mildew. 

The forest-tree disease investigations have consisted largely of collections 
and studies of forms occurring on different species of trees. In addition a 
study has been begun of fungi which attack fence posts, observations being 
made on the durability of fence posts and on the efiiciency of different mate- 
rials used for their preservation. 

The w’atermelon diseases reported upon are said to occur in southeast Mis- 
souri, where considerable damage is done to watermelons, cantaloups, and cow- 
peas. Isolations of strains of Fusarium were made, and Infection experiments 
gave positive results for many of them. It is stated that F. trichothecioideB, 
which has never been known to cause watermelon wilt, may in some instances 
prevent the appearance of seedlings above the ground. 

In the study of rusts inoculation experiments with the crown rust of oats 
were carried out with 49 varieties and species of Avena, practically all prov- 
ing highly susceptible and only a few showing any evidence of resistance. In 
conjunction with this experiment oats were tested for mildew, and a striking 
parallelism was noted between the relation of oat varieties to crown rust and 
to mildew. Some additional data were obtained regarding the resistance of 
wheat varieties to the black stem rust and orange-leaf rust. 

The grain-smut studies have been carried on to determine the relation of 
wheat smut (TUletia feetens) to the date of planting, and in practically every 
instance the percentage of smut was higher on late planted wheat Some in- 
vestigations with the sorghum-kernel smut (Spliacelotheca sorgM) were car- 
ried on to determine the susceptibility of certain nonsaccharin sorghums. In- 
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oculation experiments were made with varieties of oats to determine tlieir 
susceptibility to UsUlago avenm and U, Iwms, with the result that all the 
varieties showed some degree of infection, the amount varying from 5 to 20 
per cent in most cases. Avena nuda was attacked to the extent of 86 per cent. 

[Hotes on plant diseases] (New Mecaico 8ta, Ept, J917, pp, 22, 23, 24--26, 
fig. i ) .“—Continued investigations are reported on a disease of chili pepper in 
which an attempt was made to show the relation of the disease to soil and 
water factors, but with negative results. A species of Fusariuin is reported 
to have been isolated from diseased plants, but only a small percentage of in- 
oculations made with the organism produced typical signs of the disease. 

A brief account is given of a study of root diseases of alfalfa and fruit trees 
and of a plant disease survey made in the State. In conjunction with the sur- 
vey, the fungus DothiaMm populea is reported as occurring on young poxdar 
trees. 

Report from the division of botany, H. T. Gtissow et al. (Canada Expt* 
Farms Rpts, 1916, pp. 1095-1150, pis, IF, fig. 1 ). — This report contains accounts 
of the work carried on under the destructive insect and pest act, investiga- 
tions in plant pathology and economic botany, and progress reports on the 
work at the field laboratories at St Catharines, Ont., Charlottetown, P. E. I., 
and Fredericton, N. B. 

Considerable regulatory work is reported on potato diseases and white pine 
blister rust On the blister rust, an account is given by W. A. McCubbin of 
the life history of the fungus, Peridermimn stroM, particularly the over- 
wintering of the fungus on the currant (E. S. R., 37, p. 558.) 

In the plant pathology section of the report, accounts are given of investiga- 
tions on powdery scab, mosaic disease, blackleg, and late blight of potatoes, 
with descriptions of experiments for their control. Very successful results 
were obtained by spraying the potatoes with 6:4:40 Bordeaux mixture in New 
Brunswick under the direction of G. C. Cunningham and on Prince Edward 
Island by P. A. Murphy, these men being in charge of the field laboratories in 
those Provinces. 

Notes are given on the effect of w'^et seasons on grain, especially on the occur- 
rence of sooty ear of wheat due to Cladosporimn herharnm, a glume spot of 
wheat caused by Septoria glumarum, and wheat scab due to Gibherella sauhF 
nettii; also on bitter pit of apples, the author agreeing with McAlpine as to its 
cause, etc. (E, S. R., 37, p. 455). 

The investigations in economic botany reported upon consisted principal!;^ 
of studies of the fiber of flax and hemp and work on poisonous plants. 

In the reports from the various field laboratories, W. A* McCubbin, of St. 
Catharines, gives brief accounts of injury to maple trees by squirrels fol- 
lowed by various fungi, the defoliation of sycamores by Glceosporimn wcrrisc- 
qmm, cherry injuries due to frost and to wet soil, winterkilling of straw- 
berry roots, ripe rot of fimits due to ^litsopiis nigricans, heart rot of peach 
trees attributed to various polyporous fungi, mosaic disease of tomatoes, etc. ; 
P. A. Murphy, of the Prince Edward Island field laboratory, describes briefly 
experiments for the control of club root of cabbages and turnips and of various 
potato diseases and gives an account of work in progress on the growing of 
seed potatoes in Nova Scotia for planting in Bermuda ; and G. 0. Cunningham, 
of the New Brunswick laboratory, reports on the organization of the plant 
disease work in that Province and on beginning various activities in research 
and extension. 

.Annual report of the mycologist, W. X Dowson (Dept, Agr, Brit. East 
Africa Ami. Bpt. 1915-16, pp. 52-56 ). — Besides brief mention of experiments in 
progress on coffee leaf disease, the selection of wheat varieties derived from 



1918.1 


DISEASES OE PLAINTS, 


647 


crossings made four years previously which have proved resistant to rust, 
and other matters, the author states that it has not been necessary to spray 
coffee in the botanic garden since 1914 for the coffee leaf disease (Eemileia 
vmtatrix). This disease is easily brought under control by pruning and by 
one or two applications of any dilute fungicide, after which one spraying each 
year is sufficient if weeding and pruning are properly attended to. The ciiiarter 
strength mixtures are not so effective against this fungus on coffee at lower alti- 
tudes (such as that at the Government Pai’m, Kibos). This is probably due to 
the greater warmth and moisture of the climate. 

Citrus (lime, lemon, and orange) trees showed marked improvement after 
being sprayed with Bordeaux mixture and lime-sulphur after the long rains of 
1915. It is also recommended that the latter treatment be continued before the 
short rains in November. 

[Plant diseases, Bombay Presidency], W. Buens {Ann, Ept, Dept. Agr. 
Bombay, 1915-16, p. 69). — The use of copper sulphate on sugar cane sets, in 
addition to being harmful to the i)lants, proves to be ineffective in preventing 
smut, which may be transmitted through aerial infection also. Red rot is 
exaggerated by an excess of water. The band disease of betel nut palms, said 
to be new here and to result in sterility, is under investigation, no fungus or 
insect having yet been identified as the cause of the trouble. A great increase 
is noted in the number of these trees sprayed for the koleroga disease of the 
betel nut palm. 

[The effect of defoliation, of gases, and of fungi on plants], R. Eweet {Ber. 
K, Lehranst. Obst u. Gartenhau Proskau, 1914, PP- 156-16$; Landw. Jahrl)., 4S 
(1915), Ergdnr>:ungsh.) . — Removal of blooms from an apple tree 45 years old 
having been followed the next spring by the production of blooms, the same 
treatment was tried on a tree 22 years old, with inconclusive results, neither 
this tree nor its control producing more than a few blooms. Some trees which 
lost their blooms through attacks of insects are said to have produced a good 
crop the next year. 

Anthracene pi’oduced an effect on bush pea and Polygonum steholdi similar to 
that given by coal-tar vapors. 

Leaf cast of apple appeared this year to be independent of the presence of 
Puslcladium. 

A study reported by Killian on the life history of Yenturia iHwqiiaUs Is 
briefly discussed, as is also one by Pietsch on Triclioseptoria fmetigcna, the 
cause of a rot in quinces and apples. 

Normal parasitism and microMose, Y. Galippe {Compt, Rend. Avad. Soi. 
IParis], 165 (1917), No, 4, PP- 162-164)- — The author has given attention to 
the results of traumatism considered as favoring the development, particiilariy 
In fruits but also in animal organisms, of various kinds of the intracellular 
microscopic fungi and (rarely) yeasts which are normal to them. These have 
been called microzyras, and, it is claimed, may be caused in different ways (some 
of which are indicated) to enter upon a developmental phase at the expense of 
the cells. MIcrobiose is the name applied to the corresponding intracellular 
organisms in animals. 

Normal parasitism has been studied as developed in apples by the application 
of pressure or of cold. Normal parasitism and microbiose appear to constitute, 
a general feature of living cells, so that traumatism may develop, in addition, 
a quasiparasitism without aiiy infection from without or in addition to the 
latter infection, which may really be a secondary feature of the trouble. This 
is regarded as having significance in case of wounds from projectiles, which, 
though absolutely aseptic, may determine an infection by the normal intra- 
cellular organisms. 
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3jTew Japanese ftmgi» — KTotes and translations, I, T. Tanaka (Mycologia^ 
9 (1517), No, 5, pp. 167-172). — Tiiis is the first of a series of papers regarding 
newly discovered fungi or those which have been described only in the Japa* 
nese language. Species herein claimed to be new are Yalsa {Eumlsa) pau^ 
loioniw on Paulo wnia; Marsonia cartJiami on Carthamus tiiiGtorius; Myco^ 
spJiwrella hordicola on wheat and barley; Scorim c^pitata, Pestatozzia them, 
and Zukalia them on Thea sincMSis; and Sclerotima fagopyri on Fagopyrmi 
esculentum. A new combination proposed is OpMoohwta (Ophioholus) graminis, 
now found on rice. 

Chemically induced crown galls, B. P. Smith (Proc. Nat. Acad. Sci., $ 
(1517), No. 4, pp. S12-314)‘ — The author has continued studies, the main re- 
sults of -which have been previously noted (E. S. K., 36, p. 747), which were 
intended to determine what by-products of the organism Bacterium tmnsfaciens 
causally associated with crown gall in plants were the direct cause of the over- 
growth. His experiments are said to show that this organism produces in very 
simple culture media aldehyde, ammonia, ainins, alcohol, acetone, acetic acid, 
formic acid, and probably a little carbon dioxid, most of these substances being 
identical with those which are said to start groW' th in unfertilized eggs of the 
sea urchin. This action is thought to be purely physical; that is, due to the 
withdrawal of water from neighboring cells by increase of osmotic pressure. 

Experiments with all of these products, so far as they have been carried out, 
gave from young tissues a prompt response in the form of overgrowths, at first 
with their winter dilutions and in later experiments wdth the vapors merely of 
these substances. These experiments were successfully made on several plants 
subject to crowm gall, especially on Ricinus, cauliflower, and Lycopersicurn. 
The tumors were small, being caused by only one application of the stimulus. 
It is thought that the continued application of these substances in very dilute 
form, comparable to the products of the parasite itself, would pi’oduce tumors 
essentially similar to those from crown gall or bacterial inoculations. 

The tumors are either vascularized hyperplasias, mixed hypertrophy and 
hyperplasia, or simple hypertrophies, their cells being free from chlorophyll, 
closely compacted, and often 100 times as large as those from which they arose. 
In the alcohol tumors there was a great increase in the number of cells ; that 
is, a true hyperplasia. Curious vascular displacements and duplications were 
also obtained, including, in one instance, an entire extra vascular cylinder in 
the pith of Ricinus. 

Small overgrowths on cauliflower leaves have been recently obtained by the 
use of formaldehyde or formic acid. 

Cereal smuts, T. H, ScH<i)YiiN {MeddeL Btatsentomol. INorwayl, No. 8 (1517), 
pp, 4, fig. i).— A brief discussion is given of the treatment of seed grain for 
protection against cereal smuts with hot water or with formalin. 

Truck crop diseases and how to control them, R. E. Vaughn {Tram. III. 
Sort. Boc., n. ser., 50 (1916), pp. S29-S3S), — ^TMs brief discussion includes onion 
smut, anthracnose, and rots ; cabbage blacMeg, black: rot, clubroot, and yel- 
lows ; and some account of protective measures. 

Experiments on the treatment of Bhizoctonia disease of asparagus, B. T. 
P. Babkeb and G. T. Gimingham (Univ. Bristol, Ann. Rpt. Agr. and Ilort. Re- 
search Bta., 1916, pp. S9, 40; Jour. Bath and West and South. Counties Boc., 
5. ser., 11 {1916-17), pp. 165-167). — In 1915 diseased asparagus plants from a 
plantation at Badsey vrere badly attacked and eventually killed by a soil 
fungus, R. molacea as para gi {B. medicaginis) , causing a rot of roots and 
crowns. The soil treatments tested in 1916 showed the best results from 2 oz. 
bleaching powder per square yard, and from 1 oz. creosote, j oz. iron sulphate 
and 30 oz. lime coming next, and 2 oz. carbolic acid and 2 oz. naphtbalin giv- 
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ing the least marked results. A striking feature of the plat treated with creo- 
sote was its relative freedom from weeds throughout the sea>son. 

Early and late blight of potatoes — cause and methods of control, J. Wood- 
man {Trans, III, Sort. Boc.^ n. ser,, 50 {1916), pp. B97-310 ), — This address 
deals' with the causation and control of both early and late potato blights from 
the standpoint of the potato grower, also briefly with Rhlzoctonia and other in- 
fluences affecting the potato industry. 

Odontia sacchari and 0. saccharicola, n. spp., on sugar cane, E. A. Buet 
{Ann, Missouri Bot, Oard., 4 (1917), No, S, pp, 2SS-2S6, figs, 2 ), — Two new 
species of Odontia, which have been collected by J. A. Stevenson, in Porto Rico, 
and which are to be considered by him in a separate paper, are technically 
described and have been named 0. sacchari and O. saccharicola. 

Mosaic disease of tobacco, G. H. Chapman {Massachusetts Bta. Bui. 175 
{1917), pp, 72-117, pis, 5 ). — ^The results are given of several years’ investigation 
on the cause, occurrence, appearance, and methods of control of the well known 
mosaic disease of tobacco. These experiments were begun in 1907, and some 
of them have been repeated several times to confirm data regarding certain 
disputed points. More than usual attention seems to have been given the bio- 
chemical phases of the subject 

As a result of the author’s experiments, it is believed that the disease is 
primarily induced by disturbance in the enzym activities and their relation to 
each other, due to abnormal metabolism and not to any parasite. 

A series of experiments were conducted to test the claim of Lodewijks that 
colored light can diminish or cure mosaic disease (E. S. R., 24, p. 648). The 
author found that tJie different colors have little or no effect on the causal 
agent of the disease; but, in the case of the blue, there is a strong depression 
of the macroscopic symptoms of the disease. 

In connection with the control experiments, it was found that on fields 
where the mosaic disease is prevalent, the primary infection can usually be 
traced to the seed bed, and that many healthy seedlings are infected by work- 
men when setting the plants. It is estimated that about SO per cent of the 
infection occurs in this manner. By careful attention to sterilization of seed 
beds and handling of plants at the time of transplanting, it is believed that a 
large percentage of infection may be avoided. 

A black rot of apples, G. T. Spinks {XJniv. Bristol^ Ann. Rpt. Agr. and 
Sort. Research Sta., 1916, pp. 2/f-26; Jour. Bath and and South. Counties 
Soe., 5. scr., 11 {1916-17), pp. 15S-165 ). — ^Having followed up the studies pre- 
viously reported (E. S. R., 36, p. 750), the author describes the type of rot pro- 
duced by Monilia fructigena in mature apples of different varieties, indicating 
some irregularities which w’ere observed. The mycelium grows chiefly between 
the cells, but also ~ occurs sometimes within. The kind of rot produced by M. 
fructigena can not yet be correlated with any chemical or physical character of 
the apple, but it is apparent that the factor which causes the black rot develops 
only as the apple appx’oaches maturity. 

As results of Inoculation with M. cinerea were rather irregular, further ex- 
perimentation is considered necessary. 

Apple leaf scorch, B. T. P. Baekee and C. T. Gimingham (Unw. Bristol, 
A:mi. Rpt. Agr. and Sort. Research Sta., 1916, pp. 47-45; Jour. Bath and West 
and South. Counties Soc., 5, ser., 11 (1916-17), pp. 167-171 ). — ^A form of leaf 
scorch of apples, occurring usually during the month of June, with complete 
freedom of the leaves of the second growth, is described, with discussion of the 
possible bearings of the various factors. Though the problem is still regarded 
as unsolved, there is thought to be some ground for the belief that soil moisture 
and temperature are in some way concerned. 
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A spot disease of apples, G. T, Spinks {Univ, Bristol, Ann. Bpt. Agr. and 
Ilort. Research &ta., 1916, pp. 27, Jour, Bath and West and South. 
Counties Sog., 5. scr,, 11 (1916-11), pp. 165-157). — A study of the spot disease 
of apples, which was prevalent during the winters of 1913 and 1914, and again 
on some varieties during the winters of 1915 and 1916, has yielded some in- 
formation regarding the spots, which look alike during the earlier stages, but 
may later show differences in growth rate, color, and firmness or softness. 
They may he caused by various fungi which enter through the so-called lentlcel 
some time before a spot appears, so that the actual time of entry is not known. 
The spot grows rapidly as ripeness approaches. November and December ap- 
ples, as a rule, can be affected only through points of injury. 

A gummosis of apricot, V. Peglion (Atti R, Aacad. Lincei, Rend. Cl. Sol. 
Fis., Mat e Rat, 5. scr., 26 (1917), X, No. 12, pp. $37-641). — An apricot gum- 
mosis is described which is said to be due to a Sclerotinia, probably S. laxa, 
highly specialized in regard to apricot. It appears first during the period of 
blooming, attacking the fioral buds, branches, and trunlv, and remaining in the 
mummied fruit which may hang on the trees. 

Observations on pear blight in Illinois, F. L. Stevens, W. A. Ruth, G. L, 
Peltiee, and J. R, Mallogh (Trans. III. Hort. Soa., n. ser., 50 (1916), pp. 216- 
227). — It is stated that conditions in central and southern Illinois favor severe 
outbreaks of pear blight It is thought that the use of trees propagated on 
the more resistant Japanese stock may prove to be of practical value for 
Illinois growers, the grafts being made preferably on the larger limbs to avoid 
body cankers. 

Apple blight was especially severe in southern Illinois in 1914. A study was 
made in 1915 of the disease on 10-year-old pear trees and of control measures 
at Savoy, about 1,000 buds being treated with water suspensions of bacilli 
applied with a cameFs-hair brush, half of these being covered immediately 
with wet cotton to prevent drying out No significant difference in degree of 
infection developed between the treated and the untreated lots. Infections 
through rapidly growing shoots, especially water sprouts, were numerous during 
portions of the summer following wet weather in 1915, recent infections being 
seen as late as August 4. Insect agency appears to be important. 

In the early spring of 1916 a few holdover cankers -were observed on trunks 
and larger limbs, giving abundant infective material and spreading the disease 
throughout the orchard. Kieffer pear trees appeared to be more resistant 
than Gax-ber, as regards pear blight No exuding cankers were observed after 
the pears had bloomed. 

Bordeaux mixture applied just as the first fiowers were about to bloom 
controlled completely the blossom infection on Kieffer pear trees and did not 
interfere with the setting of the fruit. Lime-sulphur spraying, started later, 
was not quite so effective. 

A root rot of black currants, G. T. SrrNKs (Univ. Bristol, Ann. Rpt Agr, 
and Sort. Research Sta., 1916, pp. 29, SO; Jour. Bath and and South. 

Counties Soc., 5. ser., 11 (1916-17), pp. 157, 158). — Obsexwations were made on 
a 4-year-oid plantation of black cui'rants, located on an old orchard site, in 
which several of the bushes appeared to be dead or dying in 1915 and 1910. 
A fungus appears to enter the plant near the crowm or at the point where 
the main roots divide and then spread downward to the smaller roots. The 
fungus has not yet been identified, but is suspected to be of the Armillaria 
type. Young apple trees on similar areas are attacked apparently by the same 
fungus, which has not yet yielded any fructifications. 

Eeversion of black currants, A. H. Lees ( Univ. Bristol, Ann. Rpt. Apr. 
md Sort Research Sta., 1916, pp, 31-34; ^our. Bath and West md South. 
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Comities Boc., 5, ser., 11 (1916-17), pp, 158-162). — ^TMs trouble is said to have 
caused extensive loss to the growers of black currants in recent years. It is 
briefly described according to the characteristics usually displayed. ^The 
presence of the bud mite is not considered fully adequate to explain the eflects 
observed. 

Grape downy mildew, M. Gikabd (Vie Apr. et Kurale, 7 (1917), Ho, 18, pp. 
S 17-519, fig. 1). — ^This is a general account of data collected by several persons 
from the study of grape downy mildew (Plasmopara viticola) and of measures 
for its control. 

Sulphur mixtures for treating Oidium, L.. Eavaz (Prog. Agr. et YU., S4 
(1917), No. 4, pp, 77-84)- — ^The author, reporting results of tests of grape 
varieties, as suggested by the diflierences in the results obtained by some ex- 
perimenters, states that the materials usually added (ashes, lime, etc.) have 
no other value than to dilute the sulphur. This latter may be used in pure 
form or with admixtures, according to such circumstances as violence of attack, 
sn>sceptibiiity of the variety in question, and cost of materials. 

Studies on the diseases of the mulberry, G. Abnatjd (Min. Agr. [France}, 
Ann. Berv. J^piphyties, S (1914), PP* 25-50). — Continuing to report on mulberry 
diseases (E. S. E., 33, p. 54; 30, p. 751), the author gives an account of the 
study of mulberry gummosis (Bacterium mori) in 1914, as regards the develop- 
ment of the infection, alterations in the leaves, and the incubation period in the 
branches. 

Careful observation has failed to confirm the supposition that aphids (AphU 
evonymi) are instrumental in the transmission of infection. Hail injury does 
not appear to be sufficient explanation for ali cases. 'Uninjured leaves do not 
seem to become infected. The incubation period appears to be long and to 
depend largely upon weather conditions. 

Visit to Upper Bewa to investigate leaf diseases of the banana, C. H. 
Knowles (Dept Agr. Fiji Pamphlet 24 (1916), pp. 5). — ^Bananas in the areas 
visited appear to be affected by leaf-spotting fungi, of which Cm'cospora muses 
and another fungus, probably a Dothidelia, are mentioned. 

Walnut diseases, P. Pabmentiee (Tie Agr. et Eurale, 7 (1917), No. 22, pp. 
595-596, figs. 6). — The author lists with brief discussion parasitic animals and 
plants and nonparasitic injurious influences affecting the walnut. 

Dying of young pines in circles about ant hills, F. W. Haasis (Jour, For- 
estry, 15 (1917), No. 6, pp. 765-771, figs. 5). — Having made a collection of data 
since 1915 on the dying of young pines around ant hills in the 190S plantations 
at Portland, Conn., the author states that the phenomenon is associated usually, 
but not always, with ant hills, both Formica exsectoides and F. fiisca $ub- 
serlcea being noted in this connection. The trouble, which occurs in both planta- 
tions and wild stands, is usually associated with fungus and scolytid infesta- 
tions, 9 species of fungi having been isolated from the diseased areas. The trou- 
ble probably originates at a lenticel. Negative results were sometimes obtained 
from bark Inoculations. The ants are thought to be instrumental in the spread 
of tlue disease. The infection appears to be primary. 

Summary of blister rust situation in Massachusetts, H. T. Pkbnald (Mass. 
Forestry Assoc. Bui, 119 (1916), pp. 23-25, fig. 1). — In the spring of 1915, the 
white |>ine blister rust was known in only a few localities in Essex County 
and the central and western portion of the State. In the fall of that year, the 
organism was found on currants and pines in Berkshire County. Federal and 
State scout work showed that Eibes was diseased in 205 towns of the State 
and pine of all ages in about 45 towns. Removal of Eibes on a large scale is 
noted. 



652 


EXPEElMEKtr STA^IOlsr BEOORB. 


[Vol. 38 


WMte pine blister rust (Rpt, Min. Lmids, Forests and Mines, Ontario, 1916, 
pp. 147 - 149 , pi, 1 ). — A summary is given of the status of white pine blister 
rust as it now exists in Ontario. A large number of infections of wiiite pine 
are reported to have been found in the Niagara Peninsula, especially in Pel- 
ham, Tliorold, and Grimsby townships, many being found on native pine. 
The disease appears to have become firmly established and presents a serious 
problem owing to the prevalence of both currants and white pine. 

Pure cultures of wood-rotting fungi on artificial media, W. H. Long and 
R. M. Haesgh {U. S. Dept, Agr., Jour. Agr. Research, 12 (lOlS), No, 2, pp. $S- 
82 ). — The authors describe a method by which it is claimed that various wood- 
rotting fungi can he differentiated from each other by their cultural characters 
alone when grown upon artificial media, also a method by which the fruiting 
bodies or sporophores of wood-rotting fungi can be produced from pure cul- 
tures on artificial media. It is claimed that when cultural characters of closely- 
related hut really distinct species are compai*ed, marked and constant differences 
in the character of the mycelium will be found on certain corresponding agars in 
the series of cultures representing the two species, while if the fungi are really 
of the same species, no constant differences will occur. 

Basing the conclusion on these facts, the authors state that unknowm rots 
can be identified by making pure cultures of the causative organisms from 
diseased wood. 


ECOHOMIC ZOOLOGY— EHTOMOLOG-Y. 

Birds of America, edited by T. G. Peaeson et al. (Neio York: The University 
Society, Inc., 1917, vols. 1, pp. XVHI -4^272, pis. 40 , figs. 21S; 2, pp. XIVi‘271, 
pis. S7, figs. 197; S, pp. XVni-\-2S9, pis. Slf, figs. 1S2). — These volumes, which 
comprise 1 to 3 of the Nature Lovers Library, contain precise and fairly 
complete descriptions of the external physical appearance of about 1,000 spe- 
cies and subspecies of American birds, based for the most part on Ridgway’s 
Birds of North and Middle America (E. S. R., 30, p. 851) ; popular characteriza- 
tions, or life histories, of the species with especial regard for portraying their 
interesting and distinctive traits; and data on the actual usefulness of birds 
based on publications of the Bureau of Biological Survey of the U. S. Depart- 
ment of Agriculture, Under each species a technical description is given for 
the use of the more experienced observer, which includes common names, 
general description, color, nest and eggs, and distribution. This is followed 
by a popular account in large type intended particularly for the layman. The 
descriptions of birds not included in parts 1 to 7 of Ridgway’s work were 
written by R. I. Brasher, The order in which the birds are arranged is that 
followed in the check-list of American Ornithologists’ Union. 

Volume 2 contains an article by E. H.* Porbush on Out-Door Bird Study 
(pp. Y-XIV) and volume 3 an article by W. W. Cooke on Bird Migration 
(pp. Y-NVIII). Oolor keys to wmter birds, land birds, and to warblers; a 
glossary of technical terms; a bibliography ; and an indpx to the three vol- 
umes are appended to volume 3. 

Mammals of America, edited by H. B. Anthont et al. (Few York: The 
University Society, Inc., 1917, vol. 4, pp. XXII +^S5, pis. 6, figs. 224). — This 
volume on American mammals is the fourth of the Nature Lovers Library. A 
paper on American Game Protection (pp. XV-XXII) by T. S. Palmer, of the 
Bureau of Biological Survey of the U. S. Department of Agriculture, is followed 
by technical descriptions of the species, under each of which is given (1) the 
animal’s scientific name, (2) other names, (8) general description, (4) dental 
formula, (5) pelage, (6) measurements, (7) range, (8) food, (9) general 
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remarks, and (10) related species. A glossary of technical terms, a bihliograpliy, 
and an index are included. 

Gophercides, P. T. Shutt {Canada Expt. Farms Rpts, 1916, pp. 17S, llJf ). — 
This is a report of analyses made of prepared gopher poisons that were found 
on the market in northwestern Canada. Inquiries made among those who have 
had experience in gopher poisoning indicate that the proprietary preparations 
are being discarded in favor of home-prepared baits, using strychnine or 
strychnine sulphate as the- poison. 

The wild rats of the Southern States as carriers of Spiroch^ta ictero- 
hromorrhagise, J. W. Jobling and A. A. Eggstein (Jour. Amer. Med, Assoc,, 
69 (1917), No. 21, p. 1787). — Ten per cent of more than 100 rats collected in 
Nashville, Temi., harbored S. icterolicemorrliagiw. The rats were obtained 
from different parts of the city, and so far as could be determined the various 
localities gave about the same proportion of infected animals. An account of 
the occurrence of this spirochete in wild rats by Noguchi has been previously 
noted (E. S. R., 37, p. 577). 

[Report on entomological wmrk] {Kansas Sta, Rpt. 1916, pp. 15, 16. IS, 19). — 
Brief statements are made of the status of investigations of the Hessian fly, 
corn ear- worm, fruit insects, grasshoppers, chinch bug egg parasites (in which 
the average percentage of parasitism during the year wms 12.9), climate and 
injurious insects, etc. 

Entomology (Alissouri Sta. Bui. 151 {1917), pp. 38, 39 ). — Brief statements 
of the work of the year are made by L. Haseman and K. 0. Sullivan of an in- 
vestigation of the insects injurious to nursery stock in the State; by A. H. 
Hollinger on the scale insects of Missouri; and by L. Haseman on injiiidous 
insect pests of melon and related crops, on the causes of the periodical out- 
breaks of insect pests, and on the annual cycle of the Hessian ffy in Missouri 
and its control. 

In control work with the San Jos^ scale on nursery stock, hydrocyanic acid 
gas destroyed from 97 to 98 per cent of living scale and a miscible oil dip de- 
stroyed from 99 to 100 per cent. It is stated that 13 new species of scale in- 
sects have been found in the State during the year and 9 additional genera 
recorded. 

[Entomological work] (New Mexico Sta. Rpt. 1917, pp. 23, 24, 26, 87, 51-55, 
fig. 1). — Brief statements are made of the work of the year with the San 
Jos€ scale, harlequin cabbage bng, and other injurious insects, including a leaf 
miner {Agromyza scutellata) which did considerable damage to early potatoes 
and beans in the spring of 1917. Data relating to life history studies of the 
codling moth are briefly considered and a spraying calendar for its control on 
apples and pears for 1917 is presented. 

[Economic insects in Yakima County, Wash.] (Ann. Rpt. Hort, Dept. 
Yakima County, Wash., 1916, pp. 6-9, 19-25, 38-72, figs. 8), — The accounts here 
given by De Sellem relate to the occurrence of and control work with the more 
important pests of horticultural crops during the year (pp. G--9: codling moth 
investigations and determination of spray dates (pp. 19-22) ; summary of data 
on codling moth control for the season of 1916 (pp. 23-25) ; codling moth investi- 
gations (pp. 8S~52) ; codling moth breeding work, season of 1916 (pp. 53-61) ; 
and nicotin sulphate for codling moth control (pp. 62-72). The Colorado po- 
tato beetle made its appearance in the Yakima Yalley, near Bimnysicle, in 1910 
for the first time and its eradication was attempted. 

*^The work during 1915 and 1916 indicates that nicotin sulphate acts as a 
material check to the work of the codling moth. At the present prices of nico- 
tin it would not be advisable to substitute nicotin sulphate for arsenate of lead 
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in codling motli control alone, but %vlidre aphis and sucking insects are to be 
controlled the omission of lead will result in a considerable saving/’ 

In the experiments here reported, “when nicotin sulphate and arsenate of 
lead have been xised side by side the former has proved as efficient as the lead 
in codling moth control and has kept the trees free from all siiciving insects. 
Trees sprayed with nicotin sulphate showed much higher percentages of extra 
fancy and fancy fruit than the trees sprayed with lead. The fruit was more 
highly colored. Observations during the seasons of 1915 and 1916 indicate that 
the nicotin acts as a material check to the spread of San Josd scale. In the 
nicotin sprays the addition of soap is advisable. It does not seem necessary 
to use nicotin stronger than 1 : 800 for colding motli and 1 : 1,024 has given 
nearly as good results.” 

[Economic insects in Erance] {Bui. Soc. Path. Veg. France, If {1911), No. Jf, 
pp. S-li% 111, I}5-Ji7 ). — Among the papers here presented relating to economic 
entomology are Notes on a Bacterial Disease of the Yine Pyraiid, by C. Daumd- 
zon (pp. 8-10) ; Garabids Injurious to the Strawberry Plant, by P. Lesne (pp. 
11-15) ; Concerning a Claim of Priority Relating to Asterolecanium variolosum 
{A. qiwrcicola) , by G. Arnaiid (pp. 16-18) ; on Gynips caUeis, by P. Marchal (p. 
41), and The Anthonomes, by A. L. Gldment (pp. 45-47). 

War on greenhouse pests, H. A. Gossaed {Mo. Bui. Ohio Sta., 2 (1917), No. 
12, pp. 594-SSd).— This Is brief popular summary of information on plant lice 
and white fly and the manner in which they may be controlled. 

Potato plant lice and their control, W. S. Regan {Massachusetts Bta. Bui. 
177 {1917), pp. 135-lJf6 ). — ^This is a report of investigations made during the 
course of the serious outbreak of the potato plant louse {Mgorosiphum golani^ 
foUi) in Massachusetts in 1917. Their injury to potato plants became evident 
during the second week in July and rapidly increased in severity until the latter 
part of the month and early August, when no progressive injury could be noticed 
and an examination of previously badly infested fields showed them to be pres- 
ent only in very small numbers or in numbers insufficient to cause further 
material injury during the season. Thus it appears that there was a period of 
from three to four weeks when the plant lice were dangerously prevalent upon 
potato plants, and the author’s observations on this point were substantiated 
by reports from other sections and the past histoiy of its outbreaks. During 
the outbreak the potato fields showed injury varying from slight to complete 
destruction of the plants, some patches being completely free from infestation 
while others near by w'ere badly injured or destroyed before insecticides could 
be applied. Migration to the winter hosts in Massachusetts appears to take 
place to some extent during the latter part of July, but mainly during August. 

Spraying experiments were conducted with a number of contact insecticides, 
several of which (blackleaf 4-0, 1 : 890 ; Nicofume liquid, 1 : 750, with soap ; fish- 
oil soap, 1:6) destroyed from 98 to 100 per cent of the plant lice without injur- 
ing the plants. The results obtained have led the author to conchide that the 
pest can he readily controlled by the use of blackleaf 40 or similar nicotin 
preparation at the rate of 1 part to 800 parts of water, with the addition of com- 
mon laundry soap, dissolved in boiling water, at the rate of 2 lbs. to 60 gal. of 
the diluted blackleaf 40 solution. One application properly applied to the under- 
side of the foliage when the infestation is severe enough to cause evident wilting 
of the leaves can in most cases be made economically and to advantage. Fish-oil 
or whale-oil soap at the rate of 1 Ih. to 6 gal. of water is about equally as 
effective. It is pointed out that blackleaf 40 can be combined safely with 
Pyrox, Bordo-Iead, Bordeaux mixture, or arsenate of lead, but that when these 
are added soap should be omitted. Kerosene emulsion is not highly effective 
against potato plant lice and the labor involved in preparing it is also against 
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its use. Tests of miscible or soluble oils seem to indicate that these materials 
are dangerous to use upon potato foliage. Lime-sulphur is iiieltective, even at 
double the ordinary strength used upon foliage. 

The advisability of applying treatment in the control of this pest depends 
upon the severity of the infestation, its seasonal importance, accessibility, avail- 
able apparatus, etc. If injury to the plants has not been severe enough to kill 
portions of the tops of the plants to an evident extent before the first of August, 
it is probable that tlie injury likely to be done will not exceed the cost of apply- 
ing treatment. When severe injury is noticeable before the first of August, a 
thorough treatment should be made at once. “ The destruction by burning of 
potato vines after harvest, together with all weeds and other refuse about gar- 
dens and potato fields, unless such material is composted; the burning over of 
grassy and weedy fields in the vicinity of potato patches in the late fall or early 
spring ; and late fall plowing of gardens are methods of clean culture which may 
materially reduce future infestation. Injury by potato lice renders the plants 
more susceptible to ‘ blight ’ and should emphasize the need for frequent sprays 
with Bordeaux mixture.” In order to be effective the spraying outfit should 
include an extension rod with an underspray nozzle set at a right angle to the 
rod, in order that the underside of the leaves may be readily reached by the 
spray. 

Brief mention is made of natural agents of control. ^ 

A report of investigations conducted in Ohio by Houser during 1917 has been 
previously noted (E. S. R., 38, p. 462). 

The eye-spotted bud-moth (Tmetocera ocellana), E. M. DuPobte (Ann. Rpt. 
Quebec Soc, Protcc. Plants [etc.], 9 (1916-17), pp, 11S-1B7, figs. 17). — Studies 
of the biology of the eye-spotted bud-moth and means for its control, made dur- 
ing the seasons of 1914, 1915, and 1916 in the Province of Quebec, chiefly on 
the island of Montreal, are reported. 

The apple, pear, plum, cherry, quince, peach, blackberry, and laurel oak are 
recorded as food plants of this species in America. The author has taken it 
in Quebec on all these except quince, peach, blackberry, and laurel oak, and in 
addition on Crataegus and an ornamental flowering crab. A marked preference 
is shown for the apple. 

There is but one brood each year, but the larvse live throughout a portion 
of two seasons, and the injury done by the young larvje In tlie summer and 
fall differs from that done by the older larvje in the following spring. The 
latter part of April or early May the caterpillars become active and injure 
the leaf buds, flower buds, leaves, setting fruit, and sometimes the young twigs. 
In one orchard in which the infestation was comparatively light, 18 per cent 
of the flowers were destroyed- In Kova Scotia injury to the extent of 59.56 
per cent of the blossoms is recorded, and in unsprayed orchards in Quebec the 
author found evidence of injury to more than 50 per cent of the fruit buds. 

Pupation on the twig commences the first week in June, and 11 or 12 days 
pass before the adults emerge. The young caterpillar, which hatches out at 
the end of June or in July, immediately begins feeding on the underside of 
the leaf, where it makes tiny excavations in the tissue. The injury caused by 
its skeletonizing the leaves in summer may be more or less negligible, but more 
important direct injury is caused when the insect attaches a leaf to a fruit, 
feeding between the two and injuring the surface of the fruit. Usually in 
Quebec the first adults begin to appear about June 20, their emergence con- 
tinuing for about 4 weeks. Mating may ' take place and oviposition begin as 
early as 24 hours after emergence, always at night and on the lower surface 
of the leaf, and continues for a period of several days. The eggs generally 
hatch in 8 or 9 days', but in one instance slightly less than 6 days, was required. 
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The first 4 larval instars, of which there are thought to he 7, were ohserved to 
require 5, 6, 6 to 8, and 18 days, respectively. The winter is passed as a lialf- 
gi-own caterpillar, the majority hibernating after the third molt, though some 
have been found to hibernate in the fifth, some in the third, and ii very few 
in the second, instars. This often takes place just beneath the leaf buds, but 
may occur in any well-protected rough or angular spot on the twigs and 
smaller branches. 

Three hymenopterous parasites have been obtained from the bud moth in 
Quebec, namely, Pimpla (Itopleotes) conquisitor, (Microdus) Bassus eannoides^ 
and Fentartkron mimitmn. Spraying experiments with lime-sulphur to which 
lead arsenate was added at the rate of 5 lbs. paste to 100 gal. was found to 
be most effective when employed as soon as the leaves expanded, and next 
in effectiveness when applied just before the petals spread. 

The pecan leaf case-bearer, J. B. Gill (U. S, Dept, Agr. Bui, 571 (1917), pp. 
28, pis. $), — This is a report of investigations at a field station at Monticello, 
Fla., of Acrohasis nebulella, one of the principal insect pests with which the 
pecan grower has to contend- A brief account of the pest has been given by 
the author in a publication on pecan insects previously noted (E. S. R., 88, 
p. 157), as has studies of the pest by Herrick at the Texas Experiment Station 
reported in 1909 (B. S. R., 22, p. 461). 

The species was first described by Riley In 1872 from a single specimen 
reared from wild crab (Cratcegus sp.). It is a native insect that is distributed 
more or less over the same territory as the hickories which form its preferred 
hosts, but the author has found it very difficult to collect the larv^ on species 
other than the pecan, even in sections where it ranks as a pCvSt in pecan 
orchards. There is said to be an apparent varietal resistance of the pecan to 
its attack, some being badly infested while others are slightly so ; in general, 
pecan trees Avith very small leaves seem less likely to be heavily infested by it. 

The most serious damage to pecans occurs during the early spring, when the 
larv£B feed voraciously upon the unfolding buds and leaves. Just as the buds 
are bursting, the overwintering larvse gnaw their way out of their hibernacula 
or winter cases packed around the buds, and migrate immediately to the tips 
of the SAA’elling buds, upon which they commence to feed. Some larv£e have 
been observed to eat directly through the side of the buds instead of at tlie tip 
as is usually the case- The larvje, W’^hen in sufficient numbers, are capable of 
eating the green foliage as rapidly as it appears, and it is not unusaai for 
the trees to remain defoliated for a considerable length of time. On such 
trees the buds turn brown as a result of the feeding of the larv£e and a block 
of badly infested trees takes on the appearance of blight by fire. When the 
infestation is less severe the larvse web and tie the tender leaves together 
into masses, which soon become unsightly due to the wilting of the leaves and 
the presence of particles of excrement and larval cases with which they are 
united. 

Biological studies at Monticello during 1913, 1914, and 1915 in an open-air 
insectary are reported upon, much of the data being presented in tabular form. 
The adults, which may emerge from early May to early August, live from 2 
to 10 days, with an average of 4.8 days, during wdiich time as many as 1S2 eggs 
may be deposited. From 6 to 9 days are required for the incubation of the 
eggs, which may hatch from the middle of May to the first days in August, 
the young larvas feed sparingly upon the foliage throughout the summer and 
early fall for a period of nearly 3 months or even longer in some instance, 
during wdiich time they hardly attain a length greater than 0.06 in. During 
the latter part of September they begin to seek hibernating quarters around 
the buds, where they construct small, compactly woven, oval hibernacula and 
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by tiie iiiicMle of October practically all larvae will liave left the foliage and 
may be found snugly protected in the hibernacula. They remain in hibernation 
until the latter part of March or the first days of April, when they emerge 
and attack the unfolding leaves. The larvse reach full maturity from about 
April 20 to the latter part of 'June, but the majority pupated between May 10 
and June 10 in 1913 and about 10 days later in 1914 and 1915. 

Among the parasites reared from the pupa of this case-bearer are Itoplectis 
conqtiisitor, Triclistus apiealis, GalliephiaUes grapholithw, and Pristomerus 
sp., of the Ichneumonidse ; Macrocentrus delieatuSf Meteorus sp., Hahrohracon 
mriahilis, and Orgilm sp. of the Braconidse; Becodella aorobasis and Ceram- 
bycobim sp. of the Chalcicloidea ; and Leskiomima temra and Bxorista sp. near 
pyste of the Tachinidte. Spilochalois vittata has also been reported from this 
host and TricJiogramma minutum wslb on one occasion reared from its eggs. 
The small chalcidoid 8. aorobasis, which was reared in great abundance from 
the overwintering larvse, is the most effective of the parasites. 

Experimental control work which extended over a period of three years is 
reported in detail. The work shows conclusively that no matter how badly 
an orchard may be infested, the pest can be controlled by a single application 
of arsenical solution combined with lime, if made during the latter part of the 
summer. The best results are obtained from the use of 1 lb. of powdered or 
2 lbs. of paste arsenate of lead and 3 lbs. of freshly slaked lime to each 50 
gal. of water. It is pointed out that arsenate of lead should not be used un- 
der any circumstances without the addition of lime as loss from injury to the 
foliage and nuts is likely to follow. Spraying may be done with equal effective- 
ness any time between the first of August and the middle of September, which 
is after the eggs have hatched. 

An annotated list of 19 references to the literature cited is appended. 

An outline of the life history of the clothes moth, Tineola biselliella, K. O. 
Benedict {Beience, n. sen, JfG (1917)^ No . IIBS, pp, 464-466), — The author’s in- 
vestigations of clothes moths, conducted with a view to solving the problem of 
moth proofing ordinary woolen fabrics, have led to the conclusion that, in the 
•vicinity of New York City at least, the case-making clothes moth (Tinea 
peUionella) is of comparatively rare occurrence and that the extensive damage 
which is done in connection with the fur and woolen trades is due almost 
entirely to the yellow clothes moth {T, biselliella). Both the black and buffalo 
carpet beetles were found invariably in each supply of moth material ex- 
amined, but in comparatively small numbers. A much larger unidentified beetle 
occurred in great numbers in the supply of blown hat fur and rabbit skins 
which had their source in Australia. 

Egg laying began within 24 hours after mating and from SO to 160 eggs were 
deposited, the usual number being between 40 and 50. At the completion of 
ovipositlon, which might he in one day or as long as three weeks, the female 
dies. The eggs are carefully placed among the threads of the cloth and fas- 
tened by some glutinous material so that they do not readily shake off. 
Hatching begins in 7 days and the larvae commence to feed immediately. 
They take the color of the doth fed upon, the dyes passing through the ali- 
mentary canal apparently unchanged. When a larva wished to change its 
feeding place it either continued its gallery, sometimes for several inches, or 
left it entirely and built another. The larval stage is completed in a minimum 
period of 10 weeks while the cocoon stage lasts at the shortest two weeks. 

Control experiments which were directed toward the discovery of a poison 
that would destroy the larv^B through their food and which would not be harm- 
ful to human beings have given negative results. 

61347°-»-18 ^5 
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Tlie 'biological metbod of control for Oeceticns platensiSj P. C. Massini 
(An, Boo, Rural Argentina^ 5t (1917), l^o. 5, pp, S7S~S7S, figs. S) , — A report 
upon tile efficiency of several liymenopteroTis parasites in the control of this 
lepldopteran. 

The malaria parasite in the mosquito. — The effects of low temperature and 
other factors on its development, M. B. Mitzmain (Pnh. Health Rpts, [U, B.1, 
32 (1917), Wo. 35, P 2 ). lfiOO-141S). — “In the work presented here it is indicated 
that development of the exogenous elements in the mosquito is restricted or 
prevented during an intermittent low temperature even when temperatures 
favorable to parasite development are present in the early stages and siihse- 
qiieiitly. The presence of even great numbers of oocysts In various stages does 
not give assurance of subsequent maturity and infectivity. Of the 18 infected 
anophelines kept at low temperature only one appeared to give rise to mature 
parasites, while the one control specimen of Anopheles quadrimaeulatm re- 
tained at room temperature reached normal maturity relative to sporozoite de- 
velopment. Plasmodium falciparum was the species of parasite used. The 
oocyst stage was maintained up to 59 days in the mosquitoes employed in these 
experiments.” 

Reference is made to the work by King, previously noted (E. S, B., 36, p. 
858). 

The Kediterranean fruit fly in Hawaii, E. A. Back and 0. B. Pemberton 
(U. B. Dept. Apr, Bui, 536 (191S\, pp. 118 , pis. 21 , pgs. 24 ), — This is a summary 
of the present status of the knowledge of Oeratitis capitata, based upon a 
review of the literature and extensive investigations conducted by the authors, 
much of wdiich data is presented in tabular form. The subject is considered 
under the headings of origin, distribution, source of Hawaiian infestation, con- 
ditions favorable to establishment in the Hawaiian Islands, economic impor- 
tance, injury, methods of spread, host fruits, life history and description, sea- 
sonal history, natural control, and artificial control. Some of the data included 
have been previously noted from other sources (E. S. R., 37, p. 565). 

It is concluded that with the pest well established in Bermuda and the 
Hawaiian Islands it wdll only be a matter of time before it will be inadvertently 
introduced into and become established in California and the Southern States. 
It is pointed out that this fruit fly has been reared in Honolulu from 72 species 
of host finiits, including the peach, plum, pear, guava, mango, orange, lemon, 
grapefruit, banana, etc., and that no edible fruit in Hawaii, except the pine- 
apple, escapes its attack although the banana is never infested unless overripe 
or injured. While a single generation may require as few as 17 days during 
the warmest weather, there are usually 15 to 16 generations a year at Honolulu 
and 10 to 12 generations in areas where the winter mean temperature drops 
to 68,^ 

As regards control measures, it is concluded that at the present time the only 
hope of relief lies in the establishment of parasites, six of which have been 
introduced during the past three years and have already become well estab- 
lished. While they have more than repaid the Territory of Hawaii for the 
cost of their Introduction by bringing about an improved condition in the 
coffee-growing industry, it is doubtful whether they will effect a sufficient 
decrease in the proportion of infested host fruits to be considered efficient 
factors in control, since adult flies maturing in tiuck-meated fruits, or in fruits 
protecting larva by other means frora„ attack by parasites, will neutralize the 
effective work of parasites attacking larva in thin-skinned and thin-pulped 
fruits. Accumulated data indicate that the fruit fly will not become a serious 
pest in a climate where the mean temperature is below 50® F. during periods 
covering three months of the year. Freezing temperatures can be withstood 
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siiccessfiiliy only for sliort periods and little if any development takes place 
at 50°. 

Wliile Hawaiian conditions are unfavorable to the use of poison sprays, tlie 
autliors' work lias convinced them that such sprays could he employed success- 
fully in combating this pest in commercial orchards of California and of the 
Southern States should they become infested. Attention is called to the use 
that can be made of commercial cold storage, the data presented indicating for 
the first time the duration of time required for various temperature ranges to 
kill the stages of the fruit fiy within stored fruits. From these records it is 
reasonable to conclude that the certification of properly refrigerated fruit is 
practicable. 

Considerable attention is given to parasites of the fruit fiy, the history, 
description, and biology of Tetrasticlms giffardiamis. Opitis Jiujiiilis, Diaehasma 
tryoni, and H. fullawayi being reported upon, and a discussion included of 
methods of rearing the parasites, struggle for supremacy among them, etc. 

Fruit fiy parasitism in Hawaii during 1916, C. E. Pembekton and H. F. 
WiLLAEB {U. S. Dept. Agr., Jour. Agr. Research, 12 (1918), No. 2, pp. 108-108 ). — 
The data here presented supplement the parasitism studies considered at length 
in the report above noted and an earlier paper covering the year 1915 (E. S. R., 
35, p. T60). The paper includes tabular data on the extent of infestation of 
host fruits by larv® of Ceratitis capitata in Hawaii during 1916, percentage 
of larval parasitism of C. capitata in Hawaii in 1916 and 1917, and total 
parasitism by months of ail larvae of O. capitata collected in Hawaii during 
1916. 

The total percentage varied from 6.9S per cent in January to 45.2 per cent in 
September. The percentage of parasitism by Diaehasma tryoni fell in the 
winter and spring to as low as 0.2 (March) and rose in the summer and fall 
to as high as 34 (September). “The parasite Opius humilis, more hardy and 
prolific than any of the other introduced species, has been overshadow’’ed by 
the other species, particularly by H. tryoni, and has had its ‘'seasonal rise and 
fall directly the reverse and entirely dependent upon the rise and fall of this 
species of Diaehasma, The slight seasonal changes have little visible eftect 
upon the activities of O. liumilis, however, for in the winter and spring, with 
the decrease in abundance of D. tryoni, it rapidly ascends and becomes the 
most effective check upon the fruit fly.” 

A comparison of data secured during the years 1914, 1915, and 1916 indicates 
that the parasites now present in the Territory have reached their maximum 
degree of development and can hardly be expected to attain a greater control 
of the fruit fly than that evidenced in 1916. 

A new genus of Anthomyiid®, J, R. Mallooh {Bui. Broolclyn Bnt. 8oc., 12 
(1917), No. 5, pp. llS-115). — The genus Emmesomyia is erected for two new 
species. 

A study of the factors which govern mating in the honeybee, G. D, 
Shaeeb (Michigan Sta. Tech. Bui. S4 (1917), pp. 5-19, pis. S, figs. 2 ). — ^This 
brief report of investigations conducted during 1916 deals with the structural 
characters of the reproductive organs of both the queen and drone; position 
assumed by the queen and drone in coition on the mating flight; attempts to 
control either mating or fertilization of the queen honeybee; classification of 
certain recorded attempts to control mating, giving instances of mating during 
confinement in one way or another and instances of artificial fertilization by 
hand ; and attempts at controlling mating carried out under this investigation. 

Report from the division of bees for the fiscal year ended March 31, 1916, 
F. W. L. SxADEN ET AX. (Canada Mxpt. Farms Rpts. 191$, pp. 1151-1194, pis. 
4). — ^The work of the year at the branch stations and the Central Experimental 
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Farm is first reported upon by tbe apiarist (pp. 1151-1169), followed by reports 
by tbe superintendents on bee work at the experimental farms (pp. 1169-1194). 

A table summarizing tbe production of bees at 14 Dominion experimental 
farms in 1915 is included. 

Beekeeping for tbe fruit grower and small rancber or amateur, G. A. 
Coleman {California ^ta. Circ. 185 (1917) ^ pp. 11, S).— A popular sum- 

mary of information on beekeeping. 

Results of cooperative experiments in apiculture, M. Pettit (Ami, Ept. 
Ontario Agr. and Expt, Union, S8 (1916), pp. SS~40, fig. 1).—A brief report of 
the results of cooperative work in Ontario. 

Tbe North American wasps of tbe subgemis Pempbredon, S. A. Rohweb 
(Btd. Broolchjn Ent. Soc., 12 (1917), No. 5, pp. 97-192).— A key is given to tbe 
nearctlc species of Pempbredon, and descriptions of four new species and notes 
on several others. 

Tbe Cattleya fly, J. B. Moose {New Jersey Stas. Bui. 808 (1916), pp. 8~12, 
pis. 2 ). — The hymeiiopteran Isosoma orchidearum, known as the Cattleya fly, 
which was imported with orchids prior to 1888, is now tbe most serious enemy 
of certain species of Cattleya. At fii-st considered to be of little importance, 
tbe infestations have increased to such an extent that many growers have been 
forced out of business. Its injury is caused by the larvae which burrow out 
the interior of the young buds or young pseudo-bulbs and weaken the growth 
to such an extent that very poor blooms or no blooms at all are produced. G. 
mossim and 0. gaskeliana have very few injuries, while C. labiata, C. per- 
clvaliana, C, gigus, and C. triancs are badly aftected. 

In the author’s life history studies of the pest, which extended over a period 
of 13 months, C. luhiata and C. triancr, inclosed in a wire cage were used as host 
plants. The first brood emerged the hist week in February, two broods emerged 
in March, two in April, etc. The egg is deposited beneath the epidermis at the 
base of the young gi-owths and the injury can be detected by a swelling. The 
period from oviposition to emergence covers at least three montlis in the winter. 
Upon hatching out the larvJB feed upon the soft interior of the pseudo-bulb, 
forming small cavities in which they later pupate, and as many as 10 may be 
found in the same cavity. A single female was observed to make 34 piercings 
within 18 hours, and it is thought possible that each female lays more than 50 
eggs during tbe three or four days of her life. 

In fumigation for the destruction of the adults, which must be done every 
night, Nicofume proved much more satisfactory than pyretlirum, though neither 
is sufficiently effective. Spraying for the pest does not appear to be practicable. 
In experimental injections of ether, chloroform, carbon bisulpliid, nice tin solu- 
tion, and pure air separately into infested growth, the first three killed both 
insect and infested part of the plant. While nicotin solution killed the insect 
in the cavity it did not permeate the plant tissues. The author found that the 
simple piercing of the shoot, i. e., the injection of pure air into the cavity, 
kills the Insects, and he concludes that piercing the swollen portion is a satis- 
factory method of control just so long as the uavity is exposed to the air, but 
if the stab is made la the wrong place or if only one or two cavities are-stabbed, 
reproduction of the flies is not prevented. The destruction of the infested parts 
appears to be the best method of control known, and in doing so all growths 
less than 18 months old should be examined at least once a week, unless the 
growler has not imported orchids or had no infestations for a year or longer. 

A revision of hymenopterous insects of the tribe Cremastini of America 
north of Mexico, B. A. Cushman (Broe. U. Nat. Mm., 53 {1917), pp. 503- 
55 J). —This revision includes descriptions of one genus (Neocremastus) and 29 
s];‘eeles new to science. Among the new species are Cremmtus flaviceps reared 
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from Puhnnarm Hgclovm at Grand Junction, Colo., and Port Lavaca, Tex. ; 
C. minor reared from tlie blackhead fireworm at Whxtesbog, N. X, from Gnori- 
nioschem-a artemisiella at Chicago, 111., from Geleohia sp., at Benton Harbor, 
Mich., from the pecan cigar case-bearer at Victoria, Tex., and from Eucosma 
strenuana on Aml)rosia triflda at Washington, D. 0.: platynofCB and Fluty- 
mta fiavedana at Tempe, Ariz. ; C. tortricidi& and G. epagoges reared from 
Epagoges stilfureana at Nashville, Tenn. ; (7. cvctriw from Evetria huslinelli at 
Port Bayard, N. Mex. ; 0. cleridivorns reared from the larvje of Enoclcrns 
qnarignttatus at Kanawha Station, W. Va., Tryon, N. C., and Lawrence, Kans. ; 
C. rosw from rose hips in company with Rliyyiehytes bicolor but which ’were also 
axiparently infested with a lepidopterous larva, at Vienna, Va. ; C. tetralophm 
from Tetralopha suhcamlis at Monticello, Pla. ; and O. mordellutenw from Mor- 
delUstena morula in Colorado. 

The author has found that C. dccoratus has apparently been introduced into 
the United States with one of its European hosts, Evetria buoliarui, a specimen 
having been reared fr-om that host on Long Island, N. Y. O. forbesUy originally 
described from specimens reared from Acleris is represented in the 

National Museum by specimens reared from Gelechia irialbamaculella at Pem- 
berton, N. X, blackhead fireworm at Pemberton, N. J., G. confusella at Benton 
Harbor, Mich., and Episinms argutanus at East River, Conn. 

Notes and descriptions of miscellaneous chalcid flies (Hymenoptera), A. A. 
Gieaijlt (Proe. {7. 8. Nat Mus.y 53 {1911), pp. 44^-450). — Twelve species rep- 
resenting ten genera are described as new. Among these are Tumidiscapus 
oophagm, many specimens of both sexes of which were reared from eggs of 
Oxya velox, at Coimbatore, Southern India; Abbella americana reared from 
jassid eggs in Elymus, at Salt Lake City, Utah ; and Sympieses ancylw reared 
from Ancylis sp. at Whitesboro, N. J. 

The fish louse (Argulus foliaceus), R. Mekle {8ci, Amer. Sup., 84 {1911), 
Wo. $189, p. SIS, fig. 1). — A brief account of A. foliaceus, which destroys carp, 
etc., with a discussion of preventive and remedial measures. 

Brazilian cecidia of plants belonging to the families Oompositie, Bubia- 
ceffi, Tiliacese, Lythraceae, and Artocarpaceae, X S. Tavakes {Broteria, Ber. 
Zool., 15 {1911), No. S, pp. llS-181, pis. 6, figs. 4)- — ^This contribution to the 
kiiowdedge of Brazilian cecidia includes descriptions of 4 genera and 11 species 
new to science. 

POODS— HUIEAN HUTEITIOl*. 

Chemistry of food and nutrition, H. 0. Shebman {New York: TAe Macmillan 
Go., 1918, 2. ed., rev. and enl., pp. XIII-i-454, figs. 16). — ^This book has been 
rewritten and enlarged to include the results of the more important investiga- 
tions in nutrition since the first edition (E. S. R., 24, p. 759). Among these 
may be mentioned the greatly extended knowledge of the nature and nutritive 
value. of individual proteins and of the chemical changes involved in the inter- 
mediary metabolism of carbohydrates, fats, and proteins; new data on energy 
requirements under different conditions; and additional facts concerning inor- 
ganic constituents, particularly calcium and phosphorus, and the maintenance 
of neutrality in the body. Perhaps the most interesting and significant of the 
recent investigatians are those which have led to the establishment of new 
factors essential to the nutritive requirements of the body, the unidentified sub- 
stances referred to as “ vitamins ” or as “ fat soluble A” and water soluble 
These are described in the cliapters on antiscorbutic and antineuritic properties 
of food in relation to growth and development. 

The book closes with a chapter on dietary standards and economic use of food 
in which the problems of an adequate diet are discussed from the viewpoint of 
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nuti'itive value and economy. While emphasizing the fact that under modern 
conditions scientific dietary standards based on a knowledge of food chemistry 
and nutritive requirements constitute the most rational guide to the formation 
of hygienic and economic habits in the use of food,” the author states that too 
much weight must not be attached to any attempt to state the requisites of an 
adequate diet in terms of quantities of certain nutrients. 

Many additions and some changes have been made in the tables in the appen- 
dix. The table of ash constituents contains many hitherto unpublished anal- 
yses, and the data are uniformly given as percentages of the elements and not 
of their oxids. An extensive list of references to the original literature is given 
at the end of each eliapter. 

Special attention has been given throughout the book to the task of presenting 
the striking results of the most recent investigations in nutrition in such a 
manner as “ to make clear their importance without giving exaggerated impres- 
sions and with due emphasis upon the fact that on many significant points any 
interpretation which can now be offered is necessarily tentative.” 

Food in war time, G. Lxjsk {PhiladelpMa mid London: If. B. Saunders Co., 
W18, pp. 4d). — This book contains three short articles — A Balanced Diet; 
Calories in Common Life ; and Rules of Saving and Safety. 

[The work of the Office of Home Economics, IT. S. Department of Agricul- 
ture], Mas. J. C. Gawlee {Oen. Fed. (Women’s Cluls) Mag., 16 (1911), Ao. 9, 
p, 26).— A summary of data regarding the organization and work of the U. S. 
Department of Agriculture wnth special reference to war-time activities’. 

What the Department of Agriculture is doing to aid woineri^s war work 
(Geti. Fed. (Women’s Cluhs) Mag., IS (1911), No. 9, pp. 11, iS).— Information 
is given regarding the general wmrk of the U. S. Department of Agriculture in 
home economics, its extension work, and its relations to the Food Adminis- 
tration. 

Conservation of food by substitution with suggestive menus for families 
of two and five, prepared as far as possible with reference to emergency 
food conditions (Mich. Agr. Col., Dom. Set. and Home Boon. Ext. Depts. 
iPub., 19181, pp. 0d).—- This bulletin discusses the five food groups and the 
planning of meals to include proper proportions of food from each group. Sug- 
gestive menus for fall, winter, spring, and summer for families of two and five, 
prepared as far as possible with reference to emergency food conditions, are 
given. 

[Food conservation], Doka E. Wheeieb Munic. League Boston 

Bui., 9 (1911), No. 1, pp, 11-20, figs. S). — ^Data on the saving of wheat and sub- 
stitutes for sugar and recipes for Italian dishes are included. 

Hotes from the Department of Food Sanitation and Distribution (Women’s 
MMUie. League Boston JBuk, 9 (1918), No. 2, pp. 21-29} .—neQipefi for the use 
of corn and corn products and inexpensive Italian dishes are given. 

Economy in feeding the family. — -X, Some essential facts regarding nutri- 
tion, I. P, Steeet and E. H. Jenkikts (ConnecUcut State Sta. Bui 196 (1911), 
pp. 15).— Tills bulletin is the first of a series designed to help “those who 
provide the food of families to have a clearer understanding of the principles 
of nutrition, of the amount of food necessary for health and efficiency, and of 
the most economical methods of buying and preparing food.” It contains a 
short discussion of the following topics: The uses of food, the chemical com- 
position of food, the special uses of the proteins,' carbohydrates and fats of the 
food, the expression of the quantities of food ingredients and their energy, the 
number of calories needed by the body each day, and the application of the 
knowledge of calories to the preparation of the daily meal. A table is included 
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showing the number of calories yielded by standard portions of various common 
foods. 

• Economy in feeding tlie family. — II, The cereal breakfast foods, J. P. 
Stkeet {Gonnecticut State Sta. Bui, 197 {1917), pp. 19-4S), — In this popular 
discussion data are reported in tabular form showung the cost, net weight per 
package, total calories, percentages of water, fat, crude fiber, pi*otein, asli, car- 
bohydrates other than fiber, and starch, and of the food value and cost of 
serving of a large number of breakfast foods and other cereal preparations. 

Other grains than wheat in bread making*, W. L. Stockham (North Dakota 
Sta. Bui 12S (1917), pp, 100-105, figs. S). — ^The need for including a greater 
proportion of the wheat berry in flour and the use of other grains In bread 
making are discussed. In tests reported admixtures of different extractions 
of rye and wheat flour in varying proportions were used in bread making, as 
w’ere a series of blends of barley flour and wheat flour. Photographic illustra- 
tions of the resulting loaves are given. 

Milling value of barley, T. Sandesson {North Dakota Sta. Bui. 12S (1917), 
pp. 106, 107). — Experimental data on barley milling are reported and the 
economic use of barley discussed. 

“According to the . . . figures [given], it would be possible to use an amount 
of barley flour that would produce a loaf of bread very little below the quality 
of bread made from all wheat flour and at less cost than if made from all-wheat 
flour.” 

[Milling and flour investigations] {Kansas Sta. Rpt. 1916, p, $2). — From 
the investigations noted, it is concluded that the “baking qualities of flour 
are markedly influenced by protejn decomposition products, and 'that a large 
amount of nitrogen in amino form is an indication of poor baking qualities/* 

In bacteriological analyses of 51 samples of flour, “ ropy bread organisms 
were found in 40 per cent Since these organisms were found in the better 
grades of flour in much higher proportion than the corresponding losses from 
“rope” Indicate, the ultimate source of the trouble is ascribed to bakery 
practice rather than the flour used. 

A large number of baking tests to determine the effect of egg albumin as 
an ingi-edient of baking powder showed no measurable effect in the amounts 
used. 

Six years^ milling tests by grades, E. F. Ladd, Alma K. Johnson, and T. 
Sandebson (North Dakota Sta. Spec. Bui, 4 (1917), No. 17, pp. 411-435). — This 
bulletin contains a summaiy of the results of milling tests carried on from 1911 
to 1916, inclusive, and previously noted (E. S. R., 34, p. 759; 36, p. 464, 4T1; 37, 
p. S^). 

The contributions of zoology to human welfare, H. M. Smith (Science, 
n. ser., 47 (1918), No. 1213, pp. 299-301). — ^The author calls attention to the 
service rendered by zoologists in learning the best methods of fish production 
and protection in the United States. 

Sanitation of steamers (Cal. Bd. Health Mo. Bui., IS (1918), No. 8, pp. 358- 
361, figs. 2). — In this account of inspection work by E. T. Ross some informa- 
tion is given regarding methods followed in preparing food and regarding 
sanitary conditions, w^hich in passenger steamers inspected were generally 
found to be quite good. The sanitary condition of employees’ living quarters 
and similar topics are discussed. 

Eye unnecessary with hot water [for sterilizing glasses] (Cal. Bd. Health 
Mo. Bull 13 (1918), No. 9, p. 402). — ^This editorial states that the recent Cali- 
fornia law requiring sterilization of drinking glasses has met with some con- 
fusion in interpretation. 
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Tlie facts are tliat tlie soda solution is an approved substitute for steriliza- 
tion by steam and boiling water, but it is not required that the solution be used 
hot ... It is intended that the lye solution shall be used when arrangements 
for heating are not available.*’ 

A comparison of three methods of determining defective nutrition, F. A. 
Main^ny (Arch, Ped., S5 (1518), No. pp. S-9).— Data compiled from a study 
of defective nutrition among 2,538 pupils in two New York City schools are 
given here. The basis upon which the need of care is determined varies among 
physicians. Three methods for determining the condition of defective nutrition 
are here compared. The weight and height measurements of each child were 
taken and an experienced physician examined the pupils, classifying them into 
four nutrition grades (1) superior condition, (2) passable, (3) border line, 
and (4) very bad according to the Dunfermline scale. Some results of the 
comparison are summarized below: 

“Among these 2,538 children the number assigned to care was greatest accord- 
ing to the scale, second on the basis of weight-age, and least on that of weight- 
height. With reference to sex and age the scale and the height-age basis 
showed deterioration with increased age for the boys and the reverse con- 
dition for the girls. The other two bases show deterioration in both sexes, 
but this condition was much more marked among boys on the weight-age basis 
and for girls on the weight-height basis. 

“ The scale groups requiring care would have been detected nearly twice as 
well by the weight-age basis as by the weight-height. The weight-age groups 
requiring care would have been detected nearly three times as well by the 
scale as by the weight-height basis. The weight-height groups requiring care 
would have been detected nearly half as well again by the scale as by the 
weight-age basis. 

“ The underheight group shows closest relation to the weight-age underweight 
group — 91.9 per cent. Next In order comes those defective according to the 
scale — ISA per cent — while only 13.5 per cent of those underheight are also 
underweight for their height. 

“ Even weight and even height decrease with age — more rapidly with the 
boys than with the girls. Oveiuveight and overheight increase more rapidly 
with the girls than with the boys, and the girls of 14 show actually less under- 
height than do those of 7. The girls increase slightly in underw^eiglit and the 
boys increase in percentage of both underweight and height.” 

It wmuM seem from these data that any adequate system of diagnosis will 
make use of the advantages of both weight relationships and points to the need 
of careful study in order to work out a system of diagnosis. The Dunfermline 
scale is an attempt In this direction. 

On the assumed destruction of trypsin by pepsin and acid.— -Ill, Observa- 
tions on men, J. H. Long and MabyHiudl (Jour, Amer, Che7n. Soc., S9 (1917), 
No, T, pp, 149S-15O0 ). — “The observations of this paper on the human subject 
justify the conclusions reached in previous work performed in vitro and with 
dogs * that under certain not unusual conditions trypsin may resist the action 
of pepsin and acid in the animal stomach through a considerable period fol- 
lowdng the ingestion of the ferment. 

“ It is evident that the action of this ingested trypsin is fully as pronounced, 
in the quantities used, as is that which seems to be carried back to the stomach, 
along with bile, by the regurgitation of duodenal fluid, but it can not be said 
that either effect is very important physiologically. The ingestion of a few 

^Joor. Amer. Chem. Soc., 38 (1916), No. 8, pp. 1620-1638; 39 (1917), No. 1, pp. 
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milligrams of commercial pancreatin or trypsin could not have great importance 
as a therapeutic measure, 

“ Some tryptic digestion may undoubtedly take place in a slightly acid 
medium, and therefore, at times, in the stomach/' 

ANIMAL PEOBTJCTION. 

The relative value of field roots, F. T. Shutt {Canada Expt. Farms Rpts. 
1$16, pp, 115-121). — Analytical data are reported for a number of years on 
the composition of varieties of mangels, turnips, and carrots. For 1915, mangels 
varied in dry matter from 7.32 per cent to 13 per cent, and in sugar from 2.S6 
to 6 per cent. A test was made of the influence of heredity in mangels with 
two widely different varieties, Gate Post and Giant Yellow Globe, which were 
planted side by side for a period of 16 years. Gate Post invariably proved 
superior, averaging for the whole period 23 per cent more dry matter and 33 pex 
cent more sugar than Giant Yellow Globe. 

Thirty-three varieties of turnips were analyzed to determine the average 
composition for a 10-year period. For the year 1915 there was a diference of 
5,58 per cent of dry matter, indicating that 2,000 lbs. of the best variety was 
equivalent to 3,860 lbs. of the poorest. The sugar content was fairly constant, 
averaging approximately one-fifth that of mangels. 

Analyses made in 1915 with 10 varieties of carrots showed a difference in dry 
matter of 2.84 per cent between the best and poorest varieties, indicating that 
2,000 lbs. of the former was equal to 2,665 lbs. of the latter. 

The average composition of mangels, grown for 11 years, was, dry matter 
11.02 and sugar 5.89 per cent ; for turnips, grown for 10 years, dry matter 10.2 
and sugar 1.27 per cent ; and for carrots, grown for 10 years, dry matter 10.37 
and sugar 2,69 per cent. 

Utilizing the sorghums, T. F. Hunt {California Sta. Circ. 187 {1917), pp. 
7). — Attention is called to the decreasing number of live stock due to present 
world conditions. To again increase this production is a slow process, and the 
first requisite is more feed. This circular emphasizes the value of the sorghums 
under California conditions and methods of conserving and feeding them. 

Silage investigations {Kansas Sta. Rpt. 1916, p. 21). — It is deemed possible, 
but difficult, to make silage from alfalfa alone. It requires rigid exclusion of 
the air, and the addition of an easily fermentable carbohydrate, as molasses, corn 
chop, cane butts, or rye, is helpful, although these methods are not very prac- 
tical. Meal from germinated corn is more effective than that from com not 
germinated. 

Inspection of commercial feedstuffs, P. H. Smith [Massachusetts Sta. Co«- 
trol Ser. Bui. 7 {1917), pp. 30 ). — ^The results of the feeding stuffs inspection 
from September 1, 1916, to April 1, 1917, are given, including analyses of 1,082 
samples. Pi-ices for the period have ruled high and supplies scarce, but with 
few exceptions goods offered have been as represented. Carbohydrate feeds 
have ruled relatively higher in price than proteins. 

The feeds analyzed were cottonseed, linseed, corn germ, peanut, sesame, and 
gluten meals; distillers', brewers', yeast, and vinegar grains; malt sprouts; 
wheat middlings, red dog flour, and low-grade flour; durum wheat products; 
rye middlings ; corn meal, corn bran, and corn and cob meal ; ground oats and 
oat groats ; hominy feed ; provender ; dried beet pulp ; cut clover ; alfalfa meal ; 
and molasses, mixed, and proprietary feeds. 

The analyses of cottonseed meals showed a lowered protein content, indicating 
the addition of ground hulls. The peanut oil cake, evidently without the hull, 
was of excellent quality. 
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An appended article on The Grain Problem, by J. B. Linilsey, discusses tlie 
relative values of feeds and their selection under present conditions. 

[Miscellaneous analyses], F. T. Shxjtt (Canada Expt, Farms 1916, 

pp. 121--125, 178, 179). — Analyses of bran, barley fiour, oat flour, rice meal, flax 
chaff, flax shives, elevator dust, mangels, several proprietary and by-product 
feedstuffs, butter, poultry gi-it, and an egg preservative are reported. A test 
of the egg preservative indicated no advantage over saturated limewater. 

Grazing experiment (Kansas Sta, Rpt. 1916, pp. 20, 21). — Plats protected 
until the predominant species matured seed showed good results. Seeding with 
a mixture of tame grasses did not establish a stand. With sweet clover, mow- 
ing on level land was practical and kept down weeds. 

Cattle feeding, A. D. Patuxb (Wymning Sta. Bui. 117 (1917), pp. 55-64 ) • — 
Experiments were made during three years comparing oat and pea silage with 
alfalfa hay. The grain rations varied but were the same with lots directly 
compared. 

The experiments during 1915-16 with beef cows v^ere interrupted, but while 
no elaborate results were obtained the data indicated that 7 lbs. of a 15-Ib. 
alfalfa ration could be replaced by 15 lbs. of oat and pea silage. 

During the winter of 1916-17 the cows were fed for 16 weeks as one lot with 
and without oat and pea silage reversed every 4 weeks. With silage in the 
ration they made an average daily gain per head of 0.55 lb. with a ration cost- 
ing 13.8 cts. dally. Without silage in the ration they made an average daily 
gain of 0.13 lb. on a daily cost of 13.7 cts. These results taken with others 
previously obtained (E. S. R., 34, p. 407) indicate that oat and pea silage can 
be substituted for alfalfa hay at 2 lbs. of silage to 1 lb. of hay. 

With growing cattle in 1914-15 during 161 days those with oat and pea silage 
in the ration made an average daily gain per head of 0.S4 Ib. on a dally cost 
of 11 cts. Those without silage in the ration made a daily gain of 0.8 lb. at 
a cost of 13.4 cts. Approximately 9.5 lbs. of silage replaced 7 lbs. of alfalfa. 

During 113 days of the winter of 1915-16 growing heifers with oat and pea 
silage in the ration made an average daily gain per head of 1 ib. costing 8.4 cts. 
daily. Without silage they made an average daily gain of 0.6 lb. on a ration 
costing 9,4 cts. per day. Ten lbs. of the silage more than replaced 5 lbs. of 
alfalfa. With gi-ain and alfalfa the cost of 100 lbs. of gain was $15.92, while 
with the substitution of a part of the alfalfa with the silage it was $8,37. 

In 16 weeks' feeding with growing cattle during the winter of 1916-17 the lot.s 
were reversed every 4 weeks. With silage in the ration they made an average 
daily gain per head of 1.4 lbs. on a ration costing 10.8 cts, per day. Without 
silage in the ration they made an average daily gain of 0,63 lb. on a ration 
costing 11.4 cts. daily.' With grain and alfalfa it cost $18.26 per 100 lbs. of 
gain, while with silage in the ration it cost $7.70. 

[Cattle feeding investigations] (Kansas Sta. Rpt. 1916, pp. S4~S6). —Ono 
hundred head of 3-year-old heifers were divided into five lots and fed for 20 
days during the winter. The rations were feterita silage and alfalfa, Kafir 
mm silage and alfalfa, Kafir corn stover and alfalfa, Kafir corn stover and 
alfalfa on range lot, and Sudan stover and Kafir corn silage. Kafir corn silage 
and alfalfa ■ made the greatest gain, the animals averaging 0-87 lb. daily at a 
cost of 6.1 cts. per pound. The Kafir corn silage was better preserved and 
more palatable than the feterita silage. 

In another test of 120 days' duration 40 heifers were fed silage, alfalfa, and 
straw and another 40 the same feed with the addition of 4.54 lbs. of corn-and- 
cob meal and 1 lb. of linseed meal a day. The first lot made an average daily 
gain per head of 0.92 lb. at a total feed cost of $4.73 per head. The second lot, 
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grain fed, made an average daily gain of 1.88 lbs, at a totl feed cost of $11.43 
per bead. 

Beef cattle, E. S. Aechtbald et al. {Canada Ecspt Farms Rpts. 1916, pp. 
pis. 5). — ^An experiment was carried out at tlie station at Charlotte- 
town, P. E, I., from November 1, 1915, to March 8, 1916, to determine the gains 
and profits in fattening beef and dairy types of steers. The grain mixture fed 
was made up of bran, barley, and oats, with a roughage of timothy, oat, and 
clover hay, turnips, and mangels. Some of the results obtained are shown in 
the following table: 


Tests in faitening beef and dairy types of cattle. 


Lot. 

' 

Type. 

Number 

of 

animals. 

Average 
daily 
gain per 
steer. 

Average 
cost per 
pound of: 
gain. 

Dressed 
weight 
per steer. 

Profit 
per steer. 

I 

Beef (two good, one fair, one rangy) 

4 

Lhs. 

2.33 

i 

Cts. 

7.60 

Per cent. 
54.3 

$16.09 

II 

Dairy (Holstein grades) 

1 4 

2.08 

8.50 

51.9 

12. 87 

ni 

Beef (Sliortliom) 

4 

1.90 I 

9.05 

i 57.3 

12. 21 

IV 

Dairy (niHed grades) 

> 4 

1 2. 15 1 

8.06 

1 54. 5 

17.06 

V 

Dairy (Holstein grades) 

! 3 

! 2. 30 1 

1 

7.98 

1 57.0 

17.72 


The third-year results are reported of an exi)eriment carried out at the 
Nappan Station, N. S. The objects of this trial were to determine the results 
of increasing the root and grain ration 50 per cent for light and heavy-weight 
steers, to find the profit in feeding these two types, and to show the value of 
molasses in finishing beef. 

Sixteen well-bred Shorthorn steers were divided into four lots of 4 steers 
each, good butchers in lots 1 and 3 and good stockers in lots 2 and 4, the latter 
being somewhat thinner. The steers were fed a mixture of 40 per cent barley 
and oats, 40 per cent bran, 10 per cent oil cake, and 10 per cent cottonseed 
meal, with a roughage of turnips and clover hay, and lots 2 and 3 receiving 50 
per cent more roots and meal than lots 1 and 4, Half of each lot received, in 
addition to the regular ration, 2 lbs, of molasses per head per day. 

Some of the results are shown in the following table : 


Results of steer-feeding experiment, January 1 to April S, 1916. 


Lot.^ 

i 

Type. 

Average 
daily 
gain per 
steer. 

Daily 
cost of 
feed per 
steer. 

1 

Average ! 
cost per 
pound of 
gain. 

Profit 
per steer. 

I 1 

Butchers (light fed) 

Lbs. 
1.927 
2. 358 
1.811 
1.941 

Os. , 
20.24 
26. 66 
20.24 
26.66 

Qs. 
10.50 i 
11. 31 I 


ni ! 

Butchers (heavy fed) . . 


IV i 

Stockers (light fed) 

IL 17 ^ 

JLu- OO 

14-28 

n 

Stockers (heavy fed) 


3.0*98 



13. 73 j 



The average dally gain of the steers with molasses in the ration was 2.17 lbs. 
at a cost of 11.49 cts. per pound, and without molasses 1.77 lbs. at 12.42 cts. 
The average profit per steer was $13,57 with molasses and $13.90 without 
The average for three years with good butchers shows a daily gain of 2.252 lbs. 
at a cost of 10.33 cts. per pound for heavy-fed steers, as compared with a daily 
gain of 2.094 lbs. at a cost of 8.646 cts. per pound for the light fed ; with good 
Stockers a daily gain of 2,114 Xbs. at a cost of 11.08 cts. for the heavy fed, as 
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compared witli 1.9 lbs. at a cost of 9.57 cts. witli tlie light fed. While heavy 
feeding increased the weight, it also increased the cost. Molasses also pro- 
duced an increase in weight, but at a cost above $20 or $23 per ton it produced 
no profit during the three years of the experiment. 

From the three years’ results, it appears that the greatest profit can be 
secured with 40 to 50 lbs. of roots and an average of 6.5 lbs. of grain per clay, 
beginning with 2 or 3 lbs, and finishing with about 10 to 12 lbs. while decreasing 
the roots. 

In an experiment conducted at the station at Kentville, N. S., to compare 
turnips with silage 24 steers were divided into two lots of 12 each. Each of 
the steers In lot 1 was fed 60 lbs. of pulped turnips for the first six weeks, 50 
for the next two, 40 for the next two, and 35 for the remaining six; those in 
lot 2, 40 lbs. silage per day for the first six weeks, 35 for the next two, 30 for 
the next two, and 25 for the remaining six. The grain ration, made up of 
wheat bran, cottonseed meal, ground oats, and corn meal, 2 : 2 : 1 : 1, was fed 
each steer as follows: One lb. each per day for the first week, 2 lbs. for the 
second, 4 lbs. for the next two, 6 lbs. for the following two, 7 lbs. for the next 
two, 8 lbs. for the next four, and 9 lbs. for the remaining four, an average of 
6.17 lbs. meal per steer per day. Ten lbs. of mixed hay of fair quality was 
fed each steer daily. 

During the 120 days of the experiment the turnip-fed lot made an average 
daily gain per head of 1.84 lbs. at a cost of 11.31 cts. per pound of gain, while 
the silage-fed lot gained l.ST lbs. at a cost of 11.22 cts. The profit per steer 
for the former was $8.40, and for the latter $8.48. With turnips at $2 per ton 
and silage $3 per ton there is little difierence indicated in tlie cost of the two 
rations. 

Thirteen grade Shorthorn steers costing $6.23 per lOO lbs. and 11 dairy type 
steers costing $4.57 per 100 lbs. were fed at Fredericton, N. B., on rough crops 
of the farm to test the effect of the feeding on these types. The animals were 
fed for 140 days, beginning December -1, on a ration of 50 lbs. of turnips, 3 lbs. 
of gi'ain mash, and hay. The Shorthorn grades made an average daily gain of 
1.20 lbs. at a cost of 13.3 cts. per pound, while the dairy type made a daily 
gain of 1.11 lbs. at a cost of 15.1 cts. per pound. The Shorthorns sold for $8 
per 100 lbs., yielding a net profit of $5,39 per animal, and the dairy type for 
$6.34, yielding a profit of $1.34 each. 

An experiment was carried out at Brandon, Man., during the winter of 
1914-15 to compare the effects of feeding cattle in a warm stable with feeding 
in an open shed and corral. A comparison was also made of mixed grass and 
green oat hay with straw and corn silage and with alfalfa hay. The cattle 
at the beginning of the experiment (November 13) cost $0.46 per 100 lbs. They 
were divided into four lots and were fed the same grain ration, consisting of 
chopped oats and chopped barley or corn, 2 : 1. The grain ration, started at 2 
lbs. daily, was gradually increased to 8 lbs., at which rate it remained for 
about two months. The experiment was closed May 24, 191.5, w^hen the cattle 
were sold at $8.75 per 100 lbs. 

The stabie-fed steers showed a higher gain than the open-shed animals, a 
result contrary to former experiments. While, the animals on hay made a 
greater gain than those on straw and silage, the latter brought a greater profit 
The alfalfa hay, though higher in price, gave larger returns than the other hays. 

At Indian Head, Sask., during the fall of 1915 60 steers were divided into 
five lots of 12 each for a trial of the different methods of wintering cattle. 
The lots were fed for 135 days, being given equal amounts of grain and all 
the prairie hay they would clean up. The two stable lots were fed in addition 
silage and roots. 
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Lot 1, bush shelter, made an average daily gain of 1.63 lbs. at a cost of 13.81 
cts. per pound ; lot 2, open corral, 1.6 lbs. at 18.92 cts . ; lot 3, corral and open 
shed, 1.72 lbs. at 13.07 cts. ; lot 4, stable, with addition of silage to ration, 1.56 
lbs. at 11.75 cts.; and lot 5, stable, with addition of roots to ration, 1.72 
lbs. at 10.77 cts. 

In the Lethbridge (Alta.) section, where alfalfa is the principal field crop 
and stock raising has not progres.sed to the point where all the feed is utilized 
locally, the problem of disposing of the alfalfa hay is an important one. An 
experiment was carried out to determine the advisability of feeding alfalfa 
together with some other roughage. 

Three lots of 21 steers each were fed as follows: Lot 1, alfalfa hay; lot 
2, alfalfa hay and green oat sheaves, 3 :1 ; and lot 3, alfalfa hay and dry corn 
fodder, 3:1. Of this roughage the steers were fed all they would clean up 
well, and in addition they were given small quantities of equal parts of 
crushed oats and barley. With alfalfa hay, valned at $10, gi*een oat sheaves 
$10, dry-corn fodder $5, and crushed barley and oats $20 per ton, lot 1 made 
an average daily gain per head of 1.4 lbs. at a cost per pound of 13 cts. ; lot 
2, 1.6 lbs. at 12 cts ; and lot 3, 1.2 lbs. at 14 cts. The average net profit per steer 
was $2.31, $4.05, and $1.27, respectively, for the three lots. It is thought that 
it pays to feed some other roughage with alfalfa as it gives variety to the 
ration and the animals eat more and make greater gains. 

On December 1, 1915, an experiment was begun at Lacombe, Alta., with 197 
yearling and two-year-old steers and heifers in testing the value of various 
hays and fodders as roughage. The animals were fed the same grain ration 
consisting of equal amounts of oats and barley well ground. The results were 
as follows: 

Beef-feedinig experimen-ts 'with various roughages. 


Lot. 

Roughage. 

Number 
of steers. 

Average 
daily 
gain per 
steer. 

Cost per 
pound 
of gain. 

Profit 
per steer. 

I 

Prairie hay,. ,..i 

i 

20 

Us. 

1.750 

8.57 

513.00 

9.01 

II.... 

Prairie hay and oat straw 

118 

.762 

17.52 I 

JIT... 

Prairie hay and green sheaves 

19 

1.508 , 

11.09 i 

10.56 

IV...' 

Green sheaves 

20 

1.220 

13.36 ' 

8.96 

V.... 

Timothy and alsike hay 

20 

.921 

20. 70 

5.84 


The animals in lot 1 made fair gains, were consistent steady feeders, and 
were well finished at the close. Those in lot 2, fed hay and straw in separate 
racks, ate the hay but neglected the straw. The animals in lot 4 were off feed 
at times due to scouring. Those in lot 5 were well finished. 

Silage for beef cattle investigations {Kansas Bta, Rpi. 1916, p. 20). — In the 
fourth trial with yearling beeves, those receiving a ration of ground corn, cot- 
tonseed meal, and alfalfa and silage as roughage showed more finish and bloom 
and dressed out a higher percentage but with a greater cost per unit of gain 
than tiiose on other rations. Corn-and-cob meal made slower but cheaper gains 
than ground corn, while Kafir corn meal put on slower gains at a still lower 
cost. Where corn can not be secured at a reasonable price, Kafir corn seems 
to make a good substitute. Cattle fed no silage made the greatest gains and 
showed almost as much bloom as the silage lots. 

Bussian thistle silage for the maintenamce of range cattle (Keta Mexico 
Bta. Rpt. 191*7, pp. 74, 75). — ^A small cement silo was filled with silage made 
from Eussian thistles of various stages of maturity varying in height from 1.5 
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to 3.5 ft. The fflling was made in September and the silo opened in January. 
The first 5 ft. was spoiled and the remaining silage was of a dark brown color 
and strong acid odor. On being exposed to the air for a few hours it turned 
darker and developed a very unpleasant odor. When substituted for corn 
silage young stock and dry cows ate it fairly 'well. On a ration of 10 lbs. of 
alfalfa hay and 10 lbs. of the silage daily young heifers lost 10 lbs. each in 10 
days and appeared to be hungry most of the time. This silage can not be said 
to be a good feed. 

Sheep feeding. — ^¥11, fattening western lambs, 1916—17, J. H. Stkinnes 
and F. G. Kusq (Indian^a Sta, Bui. 202 {1911), pp. S-20; popular ed., pp. 7).— A 
continuation of work previously reported (E. S. R., 30, p. 508), and made to 
obtain further data on fattening lambs. The experiments include a compari- 
son of various roughages alone and in combination, as alfalfa hay, clover hay, 
and corn silage; the value of cottonseed meal and ground soy beans as sup- 
plements; and the influence of shearing and of sheltering on fattening lambs. 
Western lambs from Colorado were used, divided into nine lots of 25 each, and 
the tests continued from November 2 to March 2. 

I. Corn sUago (dmie v. corn silage and dry roughage for fattening larrihs, — 
In this comparison the lambs in one lot on corn silage were given a feed of 
clover hay every fifth day to maintain their appetites. This was found neces- 
sary in former experiments where the lambs developed fickle appetites when 
fed on corn silage alone. The different lots 'were fed a basal ration of shelled 
corn and cottonseed meal ( 7 : 1 ). The lot with corn silage in addition as 
roughage (lot 1) gained an average of 17.5 lbs, per head at a cost of 15.43 cents 
per pound. The lot on corn silage as roughage with a feed of clover hay every 
fifth day (lot 6) gained 28.6 Ihs. per head at a cost of 10.97 cts. per pound. 
The lot with clover hay and silage roughage, each as wanted (lot 7), gained 

30.5 lbs. per head at a cost of 9.02 cts. per pound. 

The sllage-fecl lot ate less grain than the other two lots. When finished they 
were valued at 13.5 cts. per pound and returned a profit of S3 cts. per head. 
The lot on silage with clover every fifth day was valued at 13.9 cts. per pound 
and returned a profit of $2.23 per head. The lot with silage and clover hay at 
will was valued at 14.25 cts. per pound and returned a profit of $3.18 per head. 

II, Clover hay v, alfalfa hay as roughage for fattening lambs. — ^This experi- 
ment comparing clover hay with alfalfa hay, is the fourth carried out for this 
purpose. In two of these trials clover has produced the best results and in 
twH> others the alfalfa. Where thei'e was a difference in the quality of the hays, 
the better one, regardless of kind, produced the best results. While tlie ani- 
mals consumed larger quantities of the poorer hay, the rate of gain was in 
every case in favor of the higher quality. 

The lambs in this experiment on shelled corn and clover hay of medium 
quality (lot 3) gained an average of 344 lbs, per head at a cost of 9.71 cts, 
per pound. Those on shelled corn and alfalfa hay of excellent quality (lot 4) 
gained 36.6 lbs. per head at a cost of 9.12 cts. per pound. The clover-fed lambs 
were valued at 13.75 cts. per pound and returned a profit of $2.69 per head, 
while the alfalfa-fed were valued at 14 cts. per pound and returned a profit 
of $3.22 per head. 

III. Alfalfa My v. alfalfa hay and com silage for fattening lambs.— Lambs 
fed shelled corn, alfalfa hay, and corn silage (lot 5), gained an average of 

34.6 lbs, at a cost of 9.85 cts. per pound. The lambs '^\’ere valued at 14.1 cts. 
per pound and returned a profit of $2.99 per head. This lot is compared with 
thaMn the previous esq)eriment (lot 4) receiving shelled corn and alfalfa hay. 

I'V. Ground soy beans a. cottonseed meal as supplement to ration for fatten- 
ing lambs. ^In this experiment the ground soy beans and cottonseed meal wex’e 
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fed as supplements to shelled corn, clover hay, and corn sflaga The lambs fed 
ground soy beans (lot 8) gained an average of 35.1 lbs. each at a cost of 9,76 
cts. per pound, were valued at 14.15 cts. per pound, and returned a profit of $3.09 
per head. Comparison was made with lot 7, reported under series I. 

Y. Influeme of sMaring on fattening lambs. — In this experiment, lot 2, which 
was shorn in the beginning of the test and yielded 57 lbs. of wool, was com- 
pared with lot 7, as previously noted. The shorn lambs consumed slightly 
more feed and gained an average of 33.8 lbs. per head at a cost of 10.72 cts. 
per pound, were valued at 11.75 cts, per pound, and made a profit of 96 cts. 
per head. 

YI. Open shed v. bam as shelter for fattening lambs. — In this experiment 
the lambs were all shorn. Those in the barn (lot 9) ate the same quantity of 
grain and silage but less hay than those in the open shed (lot 2). The barn- 
fed lambs gained an average of 33.1 lbs. each at a cost of 10.68 cts. per pound, 
vrere valued at 11.25 cts. per pound, and returned a profit of 51 cts. per head. 
Tills experiment, together with five similar experiments, showed higher profits 
from feeding lambs in open sheds than in the barn. 

Sheep, B. S. Aechibald ist al. (Canada Expt. Farms Bpts. 1916, pp. 582-559, 
pU. If). — Two experiments were carried out with lambs at the Central Experi- 
mental Farm, Ottawa, to compare the protein in various meals, to discover the 
comparative value of two new protein meals recently introduced into Canada, 
and to find the best nutritive ratio for fattening lambs. The 50 lambs in each 
experiment were devided into five lots of 10 lambs each, and besides protein feeds 
were given equal amounts of hay and silage. The grain was fed at the rate of 
8 02 , per head in the beginning, increasing 2 oz. weekly until it reached 20 oz. 
in the seventh week, at which rate it remained until the end of the experiment. 
In the first experiment “ short-keep ” lambs were fed for the Christmas max'ket 
from November 17 to December 15, a period of 28 days ; in the second, “ long- 
keep” lambs were fed from November 17 to February 9, a period of 84 days. 

Average results from both experiments are shown in the following table: 

Average results of lamb-feeding experiTnents. 




Nutri- 

“Short-beep” lambs. 

“Long-keep” lambs. 

Lot. 

Kind of grain ration. 

tiTe 
ratio of 
grain, 
rntx-tiire. 

Average 

gain. 

per 

animal. 

Cost to 
produce 

1 lb, of 
gain. 

Net 

profit 

per 

animal. 

Average 

gain 

per 

animal. 

Cost to 
produce 

1 Ib. of 
gain. 

Net 

profit 

per 

animal. 

i 

I 

Com meal 

1:6.7 

Lbs. 

10.8 

C^. 

4.3 

$1. 85 

Lbs. 

18,7 

Cts. 

10. 1 

$1.99 

2 

Giuten meal- - 

1:4.8 

1L2 

4.1 

1.82 

IS. 2 

10.3 

1,88 

3 

C-ottonseed meal 

1:4.3 

10.1 

4.6 

1.77 

15, 7 i 

11.9 

1.60 

'4 

Linseed meal 

1:4.1 

9.6 

3.0 

1.08 

13.1 

14.7 ^ 

1.33 

5 

Peannt meal 

1:3.9 

12.8 

3.7 

2.03 

17.5 

11.0 

1.83 


During the winter of 1915-16, two lamb-feeding experiments lasting 110 
days each were carried out at Charlottetown, P, E. I., beginning December 1, to 
compare clover hay with mlxed-gi'ain hay (oats and barley cut in the milk 
stage), and to compare 'a heavy grain ration with a light grain ration. Bach 
experiment included two lots of 10 lambs each. In the first experiment, in 
addition to the roughage under test, both lots were fed turnips and a heavy 
grain ration of barley, oats, and bran. Lot 1 received the clover hay as rough- 
age; lot 2 received the mixed-grain hay up to February 20, when the supply 
became exhausted and clover hay was substituted. Dp to February 20, lot 1' 
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made tlie better and more economical gains, from which it is concluded that 
clover hay is the better roughage for fattening lambs. 

In the second experiment each iamb of lot 1 started with 10 oz. of grain 
per day and each lamb of lot 2 with 6.4 oz., both lots finishing with IS oz. per 
lamb. During the period of the experiment the lot on the heavy grain ration 
made an average gain per animal of 0.162 lb. daily, at a cost of 15 cts. per 
pound ; that on the light grain ration averaged 0.126 lb. daily, at 17.9 cts. 
per pound. 

A trial was made at Agassiz, B. G., of fattening ram and wether lambs on 
rape. The lambs were pure-bred Dorset Horned, the rams being the better 
individuals. The rape was only a fair ci*op and would support only 11 lambs 
to the acre for 54 days. The lambs w^ere run 14 days without grain and were 
then fed 1 lb. each per day of a mixture of 4 parts whole oats, 2 parts crushed 
barley, 1 part linseed oil meal, and 1 part corn meal. During the 54 days of 
the test the rams made an average daily gain of 0.54 lb., at a cost of 4.6 cts. per 
pound, the wethers a gain of 0.453 lb., at 5.6 cts. The value of an acre of rape 
with the ram lambs was $17.97, wdth the wethers $14.03. 

Lamb feeding (New Mexico RpU 1917, pp, 85-87 ), — This experiment 
was made to determine w^hether lambs would make profitable use of weeds and 
other roughage that usually go to waste, and also to determine the most 
economical ration for finishing them for market. 

Bambouillet grade lambs, 168 in number, were run for 30 days in fields con- 
taining cornstalks and weeds. Their gains during this period were small. They 
were then divided into four lots and fed for 60 days. Three lots were fed 
an average of 1 lb. of shelled corn daily and one lot 0.6 lb. All were fed 
alfalfa hay, but in two lots part of it was replaced by corn silage. In one 
lot a part of the shelled corn was replaced by corn silage. 

The results indicate that it is more economical to limit the grain ration and 
to feed corn silage in connection with the alfalfa hay. 

The agricultural situation for 1918. — I, Hog production should be in- 
creased (U, 8, Dept Agr,, Office Sec. Cire, 84 (1918), pp. 24, 2). — Atten- 

tion is called to the increasing needs of pork products to meet home demands 
as well as those of our allies. While pork constitutes more than one-half of 
the meats produced in the United States it furnishes also large supplies of fats, 
the need for which is acute. During 1917 there was a decrease of 5,427,000 
hogs, or about 7 per cent less than in 1916. The exports of pork products in 
1917 were 1,417,000,000 lbs. 

To meet the demands 15 per cent more hogs are needed. There was an 
increase in cereals during the year, much of which is available for pig feed, 
of 830,624,000 bu. To encourage feeding the U. S. Food Administration fixed 
a minimum price on hogs on the hoof at $15,50 per 100 lbs. at the stockyards. 

To further the production of pork it is recommended to preserve breeding 
animals, to market hogs at heavier weights, to use self-feeders, and to feed 
more wastes, such as city garbage. Pig clubs, swine breeders’ associations, and 
loans to pig feeders are indorsed. 

The more common diseases of the hog are explained, special attention being 
glrm to the employment of the serum treatment for hog cholera. 

Swine, E. S. Archibald et al. (Canada Expt. Farms Bpts. 1916, pp. 5S0~ 
573, 577-581, 583-597, pis. 4)* — ^^t the Central Experimental Farm an experi- 
ment was carried out to determine the best method of feeding weanling pigs 
10 weeks old or over during the summer. The pigs were divided into four lots of 
eight or nine pigs each and the experiment continued 84 days. Lot 1 received 
a mixture of equal parts of shorts, ground oats, and finely ground barley, plus 
skim milk. Lot 2 received the same feeds as lot 1 plus all the green clover they 
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;m'OnM clean up. liOt S was fed whole barley in the hopper grinder, and as 
much each of equal parts of shorts and oats in a grain mixture as they con- 
femmed of the barley from the hopper grinder. They also received the same 
qiimntity of skim milk as lots 1 and 2, Lot 4 was fed a grain mixture of equal 
pairts of shorts, finely ground oats, and finely ground barley fed in a self-feeder ; 
als-o skim milk as In the other lots, hut separately. 

Liot 1 made an average "daily gain of 1.06 lbs. per head, at a cost of 3.5 cts. 
per.- pound of gain; lot 2, 1.12 lbs. daily, at 3.51 cts. per pound; lot 3, 1.12 lbs., 
at 4,6 cts. per pound; and lot 4, 0.999 lb., at 3,58 cts. per pound. While the 
resmlts show little difference in the use of the self-feeder, the fact that it 
requdred only half the time and labor as the usual methods of feeding indicates 
Its .^possibilities, 

,An experiment was made at the same station wnth litters of young pigs from 
/the time they began to eat until they were three months old, comparing linseed 
oil meal and tankage, skim milk and tankage, and single meals and a mixture 
of two or three meals with and without skim milk. The objects of the experi- 
ment were similar to those of the previous year (E. S. R., 36, p. 6S), except 
that corn was the basis of the ration then while barley v.ms, for purposes of 
economy, the basis in the present work. The experiment continued for 84 clays. 
Lot 1, containing 10 Yorkshire pigs, on a ration of ground barley, shorts, and 
oil meal, 3:3:1, plus skim milk, made an average daily gain of 0.96 lb., at a 
cost of 2.97 cts. per pound of gain. Lot 2, 8 Berkshires, on a similar ration, 
except that one part of tankage was used instead of the oil meal, gained 0.60 
ib. dally, at a cost of 3.93 cts. Lot 3, 8 Yorkshires, was fed a ration at finely 
groiincl barley and tankage, 6 : 1, plus skim milk, and made a daily gain of 
0.97 lb., at a cost of 3.41 cts., while lot 4 , 9 Berkshires, on the same ration, bnt 
without the skim milk, gained 0.52 lb. daily, at a cost of 4.1 cts. Lot 5, 11 
Yorkshires, on a ration of finely ground barley plus skim milk gained 0.87 Ib. 
daily, at a cost of 3 cts, per pound. 

Compared with the experiment of the previous year there was little simi- 
larity in the total gains per lot, but in cost of gains there was more concord- 
ance, In this experiment oil meal gave better results than tankage, while 
in the previous experiments they were practically identical. As in the previ- 
ous experiment, increased gains were shovm by replacing the shorts with 
barley. The superiority of skim milk over tankage for economical gains is 
indicated. 

An experiment wms also made at the same station to compare the palatabillty, 
the digestible economy, and the gains made by pigs fed on various meals on 
the basis of protein content. The work was carried out with six lots of 5 
pigs each, varying from 4 to 6 months of age, and with five lots from 2 to 3.5 
months of age. 

In the first experiment, lasting 56 days, the pigs were feci shorts, ground 
barley, and skim milk. In addition lot 1 received ground corn and made an 
average daily gain per head of 1.1 Ihs. at a cost of 4.2 cts, per pound of gain ; 
lot 2 with gluten feed made an average daily gain of 1.19 lbs. at a cost of 
3.8 cts. ; lot 3 with cottonseed meal, an average daily gain of 1.26 Ihs. at a cost 
of 2.8 cts. ; lot 4 with linseed oil cake gained 1.24 lbs. daily at a cost of 3,2 
cts. ; lot 5 with peanut oil meal, an average daily gain of 0.8 lb, at a cost of 4.3 
cts. ; and lot 6 with fish meal, an average daily gain of 1.1 lbs. at 4.7 cts. per 
pound, 

la the second test, with younger pigs, the lot on fish meal was omitted. 
The other five lots were fed as 'before. Lot 1 on ground corn gained US 
lbs. daily at a cost to produce of 4.2 cts. ; lot 2 on gluten feed, gained 1.07 lbs. 
at a cost of 4.2 cts, ; lot 3 on cottonseed meal gained 1.17 lbs*, at a cost of 3.5 
61347®— IS 6 
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cts. ; lot 4 on linseed oil cake gained 1.14 lbs., at a cost of 3.7 cts. ; and lot 5 OhJh 
peanut oil meal gained 1.11 lbs., at a cost of 3.5 cts. 

In tiiese experiments cottonseed meal, fed in proportion of 13.5 per cent 
the ration, proved safe and gave tbe most economical gains. Linseed meal 
practically equal to cottonseed meal. Feannt meal, while low in gains, sho’il^ed 
TUp well in cost, due to the small amount necessary on a protein basis. Giit^ten 
meal compared closely with corn meal. Fish meal, while palatable, eah?^,^ised 
intestinal disturbances even though fed as only one-tenth of the meal ratim'lh. 

in Manitoba, barley is the accepted standard feed for pig fattening. An | ex* 
periment was carried out at Brandon to test the desirability of mixing C‘kher 
feeds with it. Pour lots of pigs were used. Lot 1, containing 5 pigs, wa?^3 fed 
barley ; lot 2, 5 pigs, barley and feed flour, 3 : 1 ; lot 3, 4 pigs, barley and shdpilg, 
3:1; and lot 4, 4 pigs, barley and oats in equal parts. In addition each animal 
in ail lots was fed about 0.4 lb. of tankage daily. 

Lot 1 made an average dally gain per head of 1.11 lbs. at a cost of 4.44 cts. 
per pound of gain ; lot 2 a daily gain of 1.07 lbs. at a cost of 5.07 cts. ; lot 3 a 
daily gain of 0.99 Ih. at a cost of 5.0S cts.; and lot 4 a daily gain of 0.86 lb. 
at a cost of 6.18 cts. The previous year barley and feed flour had given the 
best results. In both years the barley and oats mixture was the most ex- 
pensive and least satisfactory. 

As skim milk is not usually available on Manitoba farms, an experiment 
was also undertaken at Brandon to find a succulent feed for young pigs to be 
used as a substitute. Mangels and potatoes, both raw and cooked, were tried, 
being fed with barley chop and shorts. The raw feeds were valued at $3 per 
ton and the cooked at $5. The cooked potatoes gave the best results both in 
gains and costs, while the raw potatoes were least satisfactory. The cooked 
mangels gave better results than the raw but not enough to pay for the cooking. 

In another experiment raw and cooked mangels were compared with a 
straight grain ration. The raw mangels were about equally successful with 
the grain and better than the cooked mangels. The successful use of the raw 
mangels compared with grain apparently depends upon the cost. 

At the Lacombe station, Alta, three lots of 5 pigs each, after being weaned 
at about 10 weeks of age, were fed 30 days on shorts and milk, shorts, and 
wheat. Those on shorts and milk gained 0.786 lb. each daily, at a cost of 
3.71 cts. per pound of gain ; those on shorts 0.42 lb., at a cost of 4.71 cts. ; and 
those on wheat gained 0.373 ib., at a cost of 3.21 cts. Tiiese results are based 
on milk at 20 cts., shorts at $1.65, and wheat at $1 per 100 lbs. 

Another experiment was carried out to test the value of different pastures 
in pork production. A basic ration of shorts, wheat, and skim milk was fed 
at the values quoted in the previous experiment to seven lots of 5 pigs each on 
different kinds of pasture and in a dry pen. The lot on pasture made up of 
wheat, oats, and barley made an average daily gain of O.SOS lb. per head 
at a cost of 3.5 cts. per pound to produce, on alfalfa pasture 0.808 lb. at a cost 
of 3.4 cts., on rape 0.7TS Ib. at a cost of 3.45 cts., on oats 0.795 at 3.41 cts., on 
barley 0.762 Ib. at 3.51 cts., on wheat 0.661 lb. at 4 cts., while those in the corral 
gained 0.501 Ib. daily at a cost of 5.3 cts. 

Bations for pigs at weaning time, L. A. Weaves (Missouri Sta, Bui. J5J 
(1917), p. 2^).— Sixty-four pigs averaging 40 lbs. each were divided into eight 
lots, seven of which were pastured on rape and one on blue grass They were 
fed different additional rations. 

From the results of the experiment during 112 days there was found little 
difference In the efficiency of the following rations: (1) Corn, snorts, bran, 
and tankage (4: 4: 1:1), (2) com, shorts, and tankage (6:3:1), and (8) 
com and tankage (9:1). Com alone was not a well-balanced ration. Com 
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EDd shorts, equal parts, was better than corn alone, but not equal to the above 
mentioned rations. Blatchford’s pig meal and corn (1:2) was not as effi- 
cient as com and skim milk (1:4). Skim milk was not so good as well-bal- 
anced grain rations with pigs on rape. The rape pasture was superior to the 
blue grass. 

Digestion experiments with pigs, with special reference to the influence 
of one feed upon another, and to the individuality of pigs, H. S. Geindiisy, 
W. J. Gaemichael, and 0. I. Newian (Illinois Sta. Bui 200, abs. (1917), pp. 
4 ). — An abstract of Bulletin 200 (E. S. K., 3T, p. 677). 

Mesquite beans for pig feeding (New Mexico Sta. Rpt. 1917, pp. 77-S2, 'fig. 
1 ), — Attentiom is called to the possibility of the greater utilization of the 
mesquite bean as a stock feed. The pods are sweet, and horses and cattle eat 
them eagerly. They should not be fed alone as they are constipating, but with 
wheat bran, alfalfa hay, or a succulent feed. They were not so well relished 
by pigs, but they were readily eaten when ground and mixed with milo maize 
meal, 2:1. With the milo maize worth $1.50 per hundredweight, the ground 
beans are worth about SO cts. per hundredweight. 

In a second experiment two lots of four pigs each were fed for 76 days on 
alfalfa hay and concentrates as follows: Lot 1, ground corn and ground mes- 
qiiite beans, 1:1; lot 2, ground corn alone. During the first nine weeks the 
ground mesquite beans were about 75 per cent as efficient as ground corn. They 
were more efficient in the first period of the experiment tiian in the latter. 

The results of the two experiments indicate that mesquite beans make an 
economical feed when grains are high. The digging up of the bushes should 
be discouraged unless a more valuable plant is available that will thrive under 
similar conditions. 

Tankage for pigs (New Mexico Sta. Rpt. 1917, pp. 75-77). — Three lots of 
12 pigs each, averaging about 60 lbs., were fed ground corn, ground corn and 
packing-house tankage, and ground corn and El Paso tankage. The standard or 
packing-house tankage contained 62.9 per cent protein and cost $3.60 per hun- 
dredweight, and the Ei Paso tankage, a local product, contained 47.7 per cent 
protein and cost $2.50 per hundredweight. The tankage-fed pigs received 15 
per cent of the concentrate as tankage until they averaged 100 lbs. each and 
after that 10 per cent The three lots were supplied at all times with alfalfa 
hay. 

The cost per pound of gain of the corn fed lot was 11.34 cts., of the standard- 
tankage lot 8.76 cts., and of the El Paso-tankage lot 8.56 cts. The lots on 
tankage ate more with a better appetite and sold for 10 cts. per hundredweight 
higher on the Ei Paso market. 

Inheritance investigation in swine (Kansas Sta. Rpt. 1916, p. 19 ). — ^The 
results of one year’s work in swine inheritance indicate that the short dish- 
face of the Berkshire is transmitted as a dominant sex-linked characteristic. 
Statistical studies demonstrated (1) that the number of pigs per litter is not 
correlated with any of the characteristics of form which are commonly sup- 
posed to influence it; (2) that selection of dams and sires on the basis of the 
size of the litter in which they are farrowed has no effect on the immediate 
progeny nor on the second generation; and (3) that the method of fertility 
inheritance is extremely obscure. 

Horses, E. S. Aschibaiu et au. (Canada Expt. Farms Rpts. 1916, pp. 506- 
SSI, pis. 6 ). — Experimental work with horses at the dlfterent stations dealt 
largely with the cost of rearing and keeping. 

At Charlottetown, F. E. I., two colts foaled in June and July were weaned 
October 30. During this time they received some feed in addition to their 
mothers’ milk. From November 1 to March 31 they were fed hay, roots, and 
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a variety of concentrates. The average cost of feed during the first p«&riod 
was 3.8 cts. per day and during the second period 12.4 cts. per day. 

At Kentville, N. S., the average cost of feeding six work horses from April 1 
to December 1 was 44.98 cts. per horse per day, and from December 1 to April 1, 
32.52 cts. 

At Cap Kouge, Qiie,, from a summary of experiments for five years, from 
1911, it is stated that idle horses can be wintered on a daily ration of 1 lb. of 
rough hay, 1 lb. of oat straw, and 1 lb. of roots (swedes or carrots) for each 
100 lbs. of live weight. With hay at $7, straw at .$4, and roots at $2 per ton, a 
horse of average w^eight (1,280 lbs.) and idle can be kept for 9.5 cts. per day. 
At this station it was found that, while it took more feed to winter horses out- 
side, the larger cost was more than compensated for by the continued good 
health of the animals in the open air. 

At Lennoxville, Qiie., two mares were wintered on a ration of 20 lbs. of 
roots and 27 lbs. of hay each at a cost of 17.5 cts. per head per day, while two 
others were wintered on a ration of 4 lbs. of oats, 2 lbs. of braxi, and 27 lbs. 
of hay at a cost of 21.5 cts. per day. Although the light grain ration made a 
little larger gain in weight than the root ration, the latter is recommended for 
the more economical wintering of horses. 

At the Brandon, Man., experimental farm seven working horses were suc- 
cessfully wintered in a corral with an open shed for shelter. They w’ere fed 
4 lbs. of grain dally with straw for roughage. 

At Indian Head, Sask., one lot of idle horses fed on bran and oat chop with 
the run of a stra^w stack during the day and stabled at night were wintered 
at a cost of 5.2 cts. per horse per day. Others fed the same ration and hay 
in addition, and stabled, cost 10.75 cts. per day. With light winter work the 
cost of keeping horses on the same ration was 26.75 cts. per head per day. 

At Scott, Sask., the cost of wintering mature horses from 9 to 12 years old 
was 5,6 cts. per day, rising 4-y ear-olds, 6.8 cts., and rising 3-year-olds, 7.9 cts. 
The cost of feeding a pair of geldings at work during the winter was 13.9 cts. 
per horse per day. 

At Lacombe, Alta., the liorses are largely wintered in the open and fed on 
hay and grain at a cost of 11.47 cts. per day. The straw stack in the corral 
has not given as good returns as the straw stack in the open field wdiere the 
horses have access to grass also. 

The physiological eSect upon work horses of alfalfa hay cut at difierent 
stages of growth (Kansas Sta. Rpt, 1916, pp. 16, 17), — ^A continuation of work 
previously noted (E. S. E., 36, p. 171). 

The leaves of alfalfa contain from t-wo to two and one-half times as much 
protein as the stems, while the latter contain two and one-half times as much 
crude fiber as the leaves. The loss of leaves in harvesting increases with 
maturity. The largest yield per acre was obtained when the alfalfa was cut 
while in full bloom. The percentage of ash and protein decreases as the plant 
matures, while the crude fiber and nitrogen-free extract increase. There was a 
sufficiently greater amount of protein in the alfalfa cured in the sun to more 
than offset the larger loss of leaves over that cured in the shade. 

Com silage as a part ration for 'horses of various ages, E. A. Tbowbmdgb 
and E. H. Hughes (Missouri Sta. Bui. 151 (1917), pp. 26, 27, fig. i),-— Mature 
light mares and growing light horses were maintained 84 days on a daily ration 
of 5' lbs. alfalfa hay and all the silage they would eat. The four mares consumed 
an average of 15.11 ibs. of silage daily and lost 35 lbs. each for the feeding 
period. The growing horses, including yearlings and two and three year olds, 
consumed 15.9 Iha silage daily and lost slightly in weight From the results It 
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seems that alfalfa liay and silage make a cheap ration for horses not at work 
(InrlBg winter. 

Report from the poultry division for the year ended March 31, 1916, 
F. G. Elfoed et al. (Cmia-da ExipL Farms Rpts. 1916, pp. 1301-1379, pis. 18). — 
A report of work with poultry carried on at 13 stations and farms located in 
various Provinces of the Dominion of Canada. 

For several years prior to 1909 Canada exported poultry products, but from 
1909 to 1914 the country not only had nothing to export but had to import 
both eggs and dressed poultry. In 1914 a small surplus was exported, and in 
1915, following the Patriotic Campaign for Greater Production,” the exports 
exceeded the imports by $l,S42,SoS. 

A farmer’s poultry house is illustrated and specifications given. 

A test was made to determine whether eggs could be shipped after being in 
the incubator long enough before shipping to show that they were fertile. 
Five shipmnts in lots of 15 were made from Ottawa to Winnipeg after the 
eggs had been incubated for 4, 6, 9, 11, and 12 days, but it was found that all 
eggs were dead upon ai'rival. Poultry survey work was carried on with tw’o 
groups of farmers in Quebec and Ontario, and some pen records are given. 

At the Kentville Station natural incubation gave a T3.1 per cent hatch 
of fertile eggs, 'while artificial incubation gave only 01 per cent At the 
Nappan Farm natural incubation averaged 49.1 per cent hatch, with 90.5 
per cent alive at the end of the eighth w’eek, while artificial incubation averaged 
21.2 per cent with 57.4 per cent alive at the end of the eighth week. 

At the Brandon Farm shipping breeding eggs was compared with shipping 
day-old chicks for distances of 1,000 and 1,300 miles. Better results were ob- 
tained by hatching breeding eggs at their destination than by shipping day-old 
chicks. At the Laeombe Station, out of 9S eggs shipped from Brandon 11 
chicks were alive at one month of age, while from 50 day-old chicks only one 
was alive after one month. Out of 99 eggs shipped from Agassiz, there were 
60 chicks alive at one month of age, while from 75 day-old chicks 64 were 
alive after one month. 

In an experiment at Agassiz comparing early and late hatched pullets of 
two breeds, the cost of eggs per dozen and per pound was found slightly higher 
with the late hatched. In another experiment comparing Barred Kock pullets 
with l-year-old-hens, the former produced eggs at a cost of 15.64 cts. per dozen, 
or 10.45 cts. per pound; the latter at 18.63 cts. per dozen, or 11.9S cts. per 
pound. With White Leghorns, the pullets produced eggs at a cost of 14.35 cts. 
per dozen, or 9.69 cts. per pound; as compared with 1G.73 cts. per dozen, or 
10,35 cts. per pound, for the 1-year-old hens. In a test to determine tlie length 
of time eggs would remain fertile after removal of the male, there was a 
drop beginning on the sixth day, amounting to 50 per cent on the tenth day, 
and reaching 16,0 per cent on the fifteenth day, after which all were infertile. 

In a test of rice as a ration for young growing chicks it was found that all 
the birds fed on unmilled boiled rice soon became anemic and tw^'o of them 
died, those of a second lot fed on milled rice also became anemic and all died 
before the expiration of the experiment, while those on high-grade rice shorts 
developed the same symptoms after a somewrhat longer 'period. Similar results 
followed the continued feeding of boiled wdmle rice to ducklings. 

Preliminary report of the first year (pullet year) of the Vineland inter- 
national egg-laying and breeding contest, H. B. Lewis (Now Jersep Stas. 
Mints to Poulirymen, 6 (1918), No. 4, pp. -A progress report is given of the 
first year’s performance at the Vineland contest. 

In spite of an epidemic of chicken pox -which attacked practically every pen 
on the conti^st plant during September and October, the average egg production 
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per 'bird was 161.8 eggs, or a 44.4 per cent lay. Tlie 1,000 birds weighed 2.06 
tons, and they produced 10.1 tons of eggs, the average weight per egg being 
2.01 oz. To do this the birds consumed 41,312.1 lbs. of mash and 38,247.9 lbs. 
of grain, or an average consumption of 79.56 lbs. of feed per hen. With mash 
at $2.70 and grain $3 per hundredweight, the feed cost was $2.26 per bird. It 
required an average of 3.9 lbs. of feed to produce 1 lb. of eggs, but in the 
highest producing pen, which averaged 221.2 eggs per bird, it required but 2.9 
lbs. of feed to produce 1 lb. of eggs. On the basis of 45.4 cts. per dozen for 
brown eggs and 50.2 cts. per dozen for white eggs, the contest birds earned 
an average of $6.06 each. Deducting from this the cost of feed, there was a 
net return per bird of $3.80. With an additional charge of $1.50 for labor, 
interest, depreciation, insurance, and other overhead charges, there was a net 
profit of $2.30 per bird. 

The number of eggs per bird for the dilferent breeds was 169.7 for the Leg- 
horns, 155 for the Plymoutli Rocks, 150.6 for the Rhode Island Reds, and 144,3 
for the Wyandottes. The actual returns above feed per bird varied from $2.91 
for the Plymouth Rocks to $4.30 for the Leghorns. There were 10 hens in the 
contest that laid 265 or more eggs each during the year, the highest-producing 
hen being a White Plymouth Rock which laid 301 eggs. 

Poultry experiments {Neto Memco Sta. Rpt. 1911, pp. 87-91). — ^The results 
of a three months’ feeding experiment with ground oats, shorts, bran, beef scrap, 
and cottonseed meal are reported. They indicate that there are possibilities 
in cottonseed meal as a poultry feed. 

Very early hatches pay best, Mn. and Mbs. G. R. Shoijp (Washin{;tO}t Sta., 
West. Wmh. Mo. Bui., 5 (1918), No. 10, pp. 152-155). — In three seasons’ 
experiments at this station the early hatching of chickens gave the best returns. 
The scarcity of good hatching eggs early in the season is the greatest draw- 
back. The lighting of the houses and the feeding have an influence on forcing 
early laying. 

In 1917 the February 1 hatch consisted of 160 pullets and the April 1 hatch 
of 320. The cost of the former to 6 months of age was $1.02 each and the 
latter $1 each. The net profit per bird to December 1 was $1.75 for the Febru- 
ary hatch and 74 cts. for the April hatch. 

Poultry on the farm, J. E. Dougeoskty {California Sta, drc. 186 (1917), 
pp. 4), — general discussion of returns to be expected from poultry under 
average farm conditions in California. Suggestions as to feeds, feeding, and 
housing are incorporated. 

BUEY FAEMIEG— BAIRYIEG. 

Dairy cattle, B. S. Abchibaii> et ax. (Canada Bxpt. Barms Rpts. 1916. pp. 
42SS05, pis. 7). — Corn silage was compared with a soiling crop of peas and 
oats as supplements to a grain mixture for summer feeding of milch cows. 
This test was conducted in three tri-weekly periods, during 'the first and third of 
which silage was fed and during the second peas and oats. On the peas and 
oats ration the 18 cows produced 7,947.5 lbs. of milk containing 300.32 lbs. of 
fat, and their average production during the two periods on silage was 7,744 
lbs. of milk containing 304.15 lbs. of fat. Hovrever, the cost of the green feed 
fed was $25.70 and of the silage an average of $5.29. 

A compari.son was made of the relative value, paiatability, and economy of 
linseed meal, cottonseed meal, gluten feed, fish meal, and peanut meal for 
milch cows. Mixtures of these protein feeds with bran and ground oats were 
fed so that the cows received the same number of pounds of protein in each 
period. The concentrates were supplemented with turnips, silage, and hay. In 
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the quantities used the cows ate each of the grain feeds very readily. The 
order of economy and value of these protein feeds was as follows: Linseed 
meal, giutezi feed, cottonseed meal, peanut meal, and fish meal. The costs per 
ton were, respectively, $38, $32, $33, $40, and $80. It Is stated that although 
fish meal is too expensive for profitable feeding to dairy cattle in large quanti- 
ties, it might be used to advantage in small quantities on account of its tonic 
effect. 

In continuation of previous work (E. S. R, 36, p. 75), whole milk was com- 
pared with various grain substitutes with and without skim milk and butter- 
milk for raising calves to six months of age. These experiments have shown 
the great economy of feeding a good homemade calf meal with a dairy by- 
product, and indicate that buttermilk is slightly superior to skim milk as a 
supplement to calf meal. 

The feed cost of raising 20 heifers to about 6 montlis of age varied from 
$10.59 to $39.12 per head ; of raising 15 heifers to 12 months of age, from $16.42 
to $48.42 ; and of raising 9 heifers to 24 months of age, from $29.13 to $47.92. 
In this test the most expensive gains were made where whole milk was fed 
during the first 5 months. 

In a test of a number of proprietary fly repellents some of the repellents 
were fairlj- efficient. It is noted that where these sprays were used there was 
a complete absence of warbles on the cattle, whereas unsprayed cattle on ad- 
joining pastures were heavily infested with warbles. 

Further tests with five different makes of milking machines indicate that, 
taking good hand milking as representing 100 per cent thoroughness in milking 
clean, the efficiency of the machines varied from 91.59 to 87.46 per cent. 

The ordinary single-jacket milk can was compared with an insulated double- 
jacket can for shipping milk a distance in warm weather. With milk cooled 
on eight days in July to an average of 38.2“ F. at 6 a. m. and shipped by wagon, 
the average temperature 2.5 hours later at the city was 47.4“ in ordinary cans 
and 40.1“ in insulated cans. 

The average cost of raising 4 Shorthorn heifers to 12 months of age, when 
they averaged 625 lbs, per head, was $36.55. Two Shorthorn heifers cost to 
the calving period $89.83 and $96.21, respectively. Detailed data are given of 
tlie cost of raising a bull calf largely with skim milk during the first 6 months, 
as compared with one which was allowed to suckle the cow. The skim-mllk 
calf at 320 days of age w’eighed 580 lbs, and had cost $31.63, whereas the other 
calf at the same age v;eiglied 775 lbs. and bad cost $78.20. In this test whole 
milk was valued at 4 cts. per quart and skim milk at 20 cts. per 100 lbs. 

Four lots of from 3 to 4 10- week-old calves each were fed until they were 3 
months of age. Lot 1 received whole milk; lot 2 skim milk with a grain mix- 
ture of oats, corn meal, and linseed meal (2:4:1) ; lot 3, a commercial calf 
meal and -water ; and lot 4, the same calf meal and skim milk. The average 
daily gains per head were 2.14, 1.82, 1.31, and 1.S2 lbs. for the respective lots. 
With oats $40, corn meal $38, linseed meal $40, calf meal $80, whole milk $25, 
skim milk $4, silage $2, and hay $7 per ton, the average cost per pound of gain 
was 10.8, 4.05, 6.9, and 4.18 cts, for the respective lots. 

In another test the cost of raising 7 dairy heifers to 6 months of age on 
whole milk, skim milk, gi’ain, hay, and roots varied from $26.88 to $37.82. 

To ascertain the proper quantities of grain to feed with hay, silage, and 
swedes a number of dairy cows were fed from November to March each year for 
three years. The animals in lot 1, which received all the meal they would 
clean up (averaging 1 lb. per 2,19 lbs. of milk), were fed at an average cost of 
$24.43, and gave a profit of $15,94 per cow per year. Lot 2, fed 1 lb. of meal to 
4 lbs. of milk, averaged in feed cost $17.47 and in profit $14.79 per cow per year. 
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Lot S, whleh received 1 lb. of meal to 8 lbs. of milk, was fed at an average 
cost of $13.96 and made a profit of $15.08 per cow per year. 

Tlie cost of raising 3 Frencb-Canaclian heifers to 18 months and 10 clays, 
when they weighed 728 lbs., averaged $52.39 each. In another test the feed 
cost of raising a dairy heifer from birth to 1 year, on whole milk, skim milk, 
grain, roots, and hay, was $33.46. Another heifer cost $25.95 to feed from 1 
to 2 years of age, and another $30.02 from 2 to 3 years of age. 

Five lots of from 16 to 20 cows were fed as follows: Lot 1, roots, 1 lb. per 
pound of milk, and timothy hay and oat straw; lot 2, peas and oats as silage 
and oat straw; lot 3, peas and oats, 75 per cent as silage and 25 per cent in 
green sheaves, and oat straw; lot 4, peas and oats silage and prairie hay (3:1) 
and oat straw; and lot 5, peas and oats silage and timothy hay (3:1) and oat 
straw. The average cost of producing 1 lb. of butter was 19.7, 16.7, 22,5, 20.4, 
and 22.6 cts., respectively. 

A number of pure-bred Holstein heifers were raised to 7 months of age 
largely on skim milk, grain, roots, silage, and hay, with some whole milk dur- 
ing the first two months. During this time the average feed cost "was $19,65 
per calf and the average daily gain 1.78 lbs. 

In continuation of previous work (H. S. R., 36, p. 77) 4 lots of calves were 
fed as follows, in addition to a grain ration: Lot 4, whole milk; lot 5, skim 
milk ; lot 6, linseed cake ; and lot 7, a commercial calf meal. These calves made 
average daily gains per head of 1.91, 1.61, 0.7, and 0.77 lb. at a cost per pound 
of gain of 14.42, 5.49, 13.02, and 9.55 cts. It was noticed during the year that 
calves fed three or four times per day while young gave better returns than 
those fed twice per day. 

In a comparison of open shed v. stable for senior yearling heifers during a 
long and severe winter in British Colombia those in open sheds gained O.SS lb. 
and those in stable 0.6 lb. per head daily. The average feed cost per pound of 
gain was 27.9 and 16.4 cts. and the feed and housing cost per heifer $18.21 and 
$25.07, respectively. 

Clover silage proved a valuable substitute for corn silage for dairy cows. 
Oat and barley straw, when it could be obtained cheaply, was an excellent form 
of rougliage as compared with mixed hay. Field carrots produced good suc- 
culence for dairy cattle and are recommended for dairymen who can not suc- 
cessfully grow 'mangels. 

From a comparison of watering twice a day with keeping water before the 
stock, it is concluded that “ the ad libitum system of watering dairy cattle has 
certain outstanding advantages over other systems, but not altogether from 
the point of increased production,” 

[Feeding experiments with dairy cows], J. J. Hooi^ek {Kentucky 8ta, Rpt, 
1915, pf, 1, pp. 24 25 ). — A report of experiments on the feeding value of osagc 
oranges for dairy cows has been noted from another source (B. S. B., 36, p. 374). 
One cow was fed 226 lbs. of osage oranges from February 4 to March 1, in 
addition to silage, corn meal, and bran. No ejRtect was noted on the milk yield, 
taste of milk, or the yellowness of the cream. On account of a liberal protein 
content and the further fact that the oranges are succulent it is thought that 
they may become of considerable economic importance in winter feeding. 

The feeding of 10 cc. of lianid cheese or butter color to another cow during 
February failed to increase the yellow color of the cream. 

Feeding dairy cattle, R. L. Shields {South Carolina Sta. Rpt. 1911. pp. 

A comparison was made of cottonseed meal and velvet bean meal, 
supplemented by wheat bran, corn silage, and corn stover, for dairy cows. 
Two cows were fed for 56 days by the reversal method, the concentrates con- 
sisting of cottonseed meal and wheat bran (2:1) and velvet bean meal and 
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wheat bran (2:1), 1 Ib. of concentrates being fed for each S lbs, of milk 
produced. The velvet bean meal was not eaten with relish at first, but after 
the preliminary period each cow ate all the velvet bean meal given her, though 
there was a variation in appetite. 

No material difference was noted in the effect of the two rations on the 
weight of the cows. A slightly better milk flow was maintained by the cotton- 
seed meal ration. The butter produced by the velvet bean meal ration was 
somewhat the softer and whiter and the grain finer. Analyses are given of tlie 
velvet bean meal and cottonseed meal used in the test 

In a comparison of linty and lintless cottonseed hulls for dairy cows no 
difference was noticed when the two kinds of hnlls w^ere fed in a dry condition. 
When the lintless hnlls were thoroughly soaked in water before feeding there 
was a slight increase in milk flow in tiieir favor. 

Soug-hages for milk production, C. G. Harden '(Ko. Bid, Ohio Sta., 2 
(1917), No, 12, pp. 387-390 ). — ^The importance of home-grown legiiiiilrious 
roughages as a means of reducing feed cost on dairy farms under present 
conditions Is emphasized. Experiments already reported (E. S. R., S2, p. 265) 
on tlie value of soy-bean and alfalfa hay for dairy cows are summarized, 

[Sudan grass pasture for dairy cows] (New Mexico Sfa. Rpt. 1917, pp, 71- 
74 )- — A 7-acre plat seeded April 19 to Sudan grass was divided into two parts, 
and after 60 da 5 's 12 ecu’s were turned on one of the fields. After a few days 
it was found that 12 eo'ws were not sufficient to catch up with the growth the 
pasture w^as making, and 8 more cows were added for 12 daj’s. The two fields 
were irrigated and pastured alternately during the season, the change being 
made at intervals of about two weeks. Heavy rains came about the middle 
of October, making these fields too muddy for use, and the cows were given 
a small grain ration, averaging 4 lbs. per head. The 12 cows were divided 
into two lots, and the grain ration was alternated from one lot to the other 
every 30 days. 

The results of this part of the experiment indicate that it does not pay to 
feed a grain ration to cows running on good pasture. During the four months 
that the cows were on pasture they gained an average of 19 lbs. per he?fd, 
and gave 27,422.5 lbs. of milk, which contained 1,096.9 lbs. of milk fat. The 8 
dairy and beef cows that were temporarily on the pasture gained 18 lbs. per 
head in 12 days. The pasture carried an average of 2 cows per acre for four 
months. There was no Indication of poisoning by pasturing this grass in 
November after the frost came. The results of this test indicate that Sudan 
grass should prove to be a valuable supplement to permanent pastures during 
the summer under dry-land conditions. 

Winter rations for dairy heifers, C. H. Eckles and W. W. Swett (Mismuri 
Bta. Bui. 151 (1917), p. 36, fig. 1), — In this experiment, which has been under 
umy for four years and has involved 50 heifers, it has b<‘en found that heifers 
receiving a ration of silage and timothy hay will be maintained but will make 
very little gain in weight during the winter. Gains much above the normal may 
be had by feeding liberally with concentrates, but this greatly increases the 
expense of raising the animals. Where summer pasture is relatively cheap and 
grain high the economical j)ln.n is to feed the animals a rjil.ion comp<>'®®d largely 
of roughage during the winter and to keep them in a moderjite condition. Duder 
this plan of feeding a large part of the growth i.s nmtle froui pasture, but the 
animal may be somewhat slower to mature. The most practical ration for 
Missouri conditions is silagc‘ and a legimie hay for roughage, with a grain 
allowance of about 2 lbs. daily. 

Unfavorable ra,tions exert a much more proiiounecHl <dfccl upon ihe growth 
as represented by weight than upon, the skeleton growth. Unless i,!'ic rations 
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are rattier extreme in ctiaracter the rate of skeleton growth is not affected 
appreciably. 

Influence of nutrition of heifers and age of breeding upon their subse- 
quent development, 0. H. Egkles and W. W. Swett (Missouri 8ta, Bui. 151 
(1917) f p. SS). — A progress report of investigations upon the normal growth 
and protein requirements of growing animals (E. S. li., 35, p. 871). 

The growth records as shown by weight and height measurements In these 
experiments are proving of great value in connection with other investiga- 
tions. The data obtained in the study of protein requirements for growth 
indicate that a ration in which about 15 per cent of the energy is from 
protein is sufficient for normal skeleton growth, but possibly a little deficient 
for the best standard as measured by gain in weight. Little difference has 
so far been noted in the efficiency of protein from skim milk as compared with 
protein from a mixed ration. Confirming previous results, it has been found 
that unfavorable conditions exert their effects much more on growth as rep- 
resented by weight than on growth as represented by the development of the 
skeleton. 

Factors influencing the composition of milk, C. H. Ecxxes, L, S. Paumer, 
and W. W. Swett (Missouri Sta. Bui. 151 (1917), pp. $S~S5 ), — Progress reports 
are given on the following investigations : 

I. Cottonseed meal and cottonseed hij-products (pp. 33, 34). — ^i^reviously 
noted from another source (E. S. R., 37, p. 72). 

II. The cause of the comvteracting influence of com silage ichen fed with 
eotionseed meal (pp. 34, 35). — Continuing earlier work (E. S. R., 37, p. 72), 
corn silage In the rations of tvro cows \vas replaced wdUi alfalfa hay which 
had been treated with lactic acid equivalent in amount and concentration to 
that found in silage. The results gave substantial evidence that the lactic 
acid in silage is responsible for the counteracting effect which silage has on 
milk fat when fed with cottonseed meal. In the second experiment the silage 
in the rations was replaced by timothy hay treated with lactic acid. The 
results were entirely negative, but it is noted that great difficulty was experi- 
enced in causing the timothy hay to absorb the lactic acid. In a third experi- 
ment the effects of replacing silage with sugar were noted. Commercial 
glucose sirup equivalent to the glucose contained in tlie silage fed in the first 
experiment -was fed before the typical silage fermentation had taken place. 
The amount was calculated from the acid contained in the silage. The hay 
fed in the sugar period was a mixture of equal parts of alfalfa and timothy. 
The results secured were entirely negative, except that they confirmed observa- 
tions on the effects of feeding cottonseed meal. The fat constant during the 
period of glucose and hay show^ed only the effects of the cottonseed meal in 
the ration. 

III. Influence of condition at purturition on the composition of the milk and 
hutter fat (p. 35). — Only one cow was under observation in tliis investigation 
during the year (E. S. R., 37, p. 172). This cow calved in July, 191G, at a 
slightly low’er body weight than in 1915. She was continued on the same 
plane of protein intake with the same ration with the exception of silage, and 
she produced milk and milk fat of the same general composition as during the 
previous year. The protein averaged about S per cent and the milk fat slightly 
less than 3 per cent ; the constitution of the milk fat showed a high saponifi- 
cation value, a high Reichert-Meissl number, and a low ioclin value. After 
she had been in milk 90 days the protein in her ration was increased from a 
little more than 1 Ib. to practically 2 lbs. a day. This caused a marked im- 
provement in the physical condition, a gain in body weight, and an increase 
of several pounds in the milk flow. The percentage of protein in the milk 
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increased to 3.5 per cent and the fat to 5 per cent. The constitatlon of the 
milk fat also became normal, but this was probably not due to the change in 
ration, as the same change occurred in 1915 without a similar change in ration. 

A study to determine the cause of gummy body commonly characteristic 
of butter produced in the South, noting especially the influence of various 
rations on texture and flavor, R. L. Shields, X A Baitt, and G. F, Lipscomb 
(South Carolina Sta, Rpt 19X7 j p, 16 ). — ^The results of the experiment indicate 
that '' cottonseed meal products, if fed moderately, as they should be fed, do not 
produce sticky or gummy butter. . . . Cottonseed products, even if fed in lim- 
ited amounts, tend to Increase melting point of butter; wheat bran, peanut 
meal, and velvet bean meal tend to lower melting point of butter. Amount of 
working, richness of cream, and churning temperature have no effect on gummy 
quality of butter. Pasteurization of cream destroys gummlness of butter to 
some extent.*^ 

Stage of lactation affects milk yield, B. I. Gbaut (Mo. But Ohio Sta.^ 2 
(1917), R'o. 12, pp. 401-406, figs. 2 ). — ^Data from the yearly milk records of 96 
Jerseys and 96 Holsteins are summarizod in order to show the effect of the 
stage of lactation on the yield and quality of milk. 

During the first eight months of lactation the Jerseys decreased in milk 
yield from 4 to 8 per cent per month, based on the yield of previous months. 
The Holsteins during this period decreased from 2 to 10 per cent. The total 
decrease for this period was, for the Jerseys, 47 per cent in milk yield and 42 
per cent in fat yield, and for the Holsteins, 49 per cent in milk yield and 47 
per cent in fat yield. After the eighth month tlie decrease in milk flow was 
much more rapid, the average for both breeds being about 12 per cent per month. 
The fat content of the milk varied very little during the first four months of 
lactation. After tlie fourth month the percentage of fat gradually increased. 
The percentage of fat in the milk of the Jerseys was 15.5 per cent higher amd 
of the Holsteins 8.1 per cent higher in the tenth montli than in the first month. 

To show how different cows vary in the changes that occur in milk flow, five 
cows of each breed that made but small changes in their milk flow from month 
to month were compared with five cows from each breed that varied greatly 
from month to montli. It was found that the average monthly decrease of the 
persistent milkers was 3 per cent, and of the short milkers 9.S per cent, during 
the first six months of the lactation period. 

Marketing Wisconsin milk, B. H. Hibbabp and H. E. Eudmakn CWisconsm 
Sta. But 285 (1917), pp. 71, figs. 14 ). — ^In this report of a study of conditions 
surrounding the marketing of milk in a number of cities and towns in 771800118111 
the authors discuss the consumption of milk in the State, grades of milk, 
health regulations affecting the marketing of milk, bases for payment to 
farmers, markets for Wisconsin whole milk, direct and indirect marketing, 
market organization among the milk producers, prices and price making, the 
relation of price to cost of production, and the condensed milk and powdered 
milk industries. 

The cost of direct delivery of milk by seven producers varied from 1.27 to 
2,38 cts, per quart. The average of five of these men who were retailing chiefly 
their own milk and selling relatively little at wholesale was 1.59 cts. per quart, 
while for two retailing bulk milk the cost was 1.2S cts. per quart. The cost of 
distribution in indirect marketing of milk varied from 1.22 to 3.61 cts. per 
quart. It is estimated that for moderate-sized plants the cost of preparing and 
distributing milk prior to the unusual rise of prices of 1916 was slightly over 
2.5 cts. per quart On the basis of 6.478 cts. per quart it is estimated that the 
total costs were distributed as follows: Amount paid farmer, 3.276 cts.; trans- 
portation, 0.489 ct ; handling at plant, 1.172 cts. ; and delivery, 1.541 cts. 
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A brief report is made of an experiment in two Chicago districts, in which 
present methods of milk delivery were compared with a trial systematissed, or 
unified, delivery. In one of these districts, under present metliods, 336 bottles 
of milk were delivered in 337 minutes by eight different men representing six 
companies. Under the unified experimental delivery this milk was delivered 
at the rate of 1.87 bottles a minute, or about 54 per cent of the time taken by the 
present system. In the other district the efficiency of the present method as 
compared %vitli the trial delivery was just under 55 per cent It is estimated 
that tinder a unified system of milk delivery only 37 per cent of the horses now 
tised would be reqiUired. Other economies In such a delivery system are pointed 
out. 

VSTEEmAEY MEBICmE. 

[Beport of the veterinary department], J. W. Conn away, A. J. Dubant, 
and H. G. Newman (Missouri Sta. Bui. 151 (1911), pp. 59-61). — In continua- 
tion of hog cholera immunity studies (E. S. R., 37, p. 779) investigations were 
made of the duration of infectlousness of the blood of swine which have been 
treated by the seriim-virus method. Forty-six pigs were treated with the blood 
taken from 9 immunized in this way, and it was found that the blood was regu- 
larly infections for 8 days after immunization; that there was a variation in 
the infectlousness after the eighth day; and that the infectiousness ceased 
after the seventeenth day. It is thought, however, that the inoculation of 
larger doses of the blood would probably show the presence of active virus 
for a period longer than 17 days. 

Studies made of the intra-vitam contamination of the blood of swine by 
tubercle bacilli furnish proof of the possibility of transmitting tuberculosis of 
the bovine type by blood inoculation from infected to other swine and to rabbits 
and guinea pigs, as well as from rabbit to rabbit 

In investigations of contagious abortion, 52 of 73 suspected herds of cattle 
’were found to be infected with contagious abortion. Of the 1,471 cattle tested, 
516 gave positive reactions to the abortion test and 955 negative. Tests of 
Mood samples from 29 pure-bred brood sows in four herds in which contagious 
abortion was suspected showed positive reaction to the complement fixation 
test in 21 of the 29 tested. 

Peptone-free media for routine culture work, N. S. Febby and A. Noble 
(Jour. Lab. and Clin. Med., 8 (1918), No. 5, pp. 29S-S00). — Trials with ten 
different media without peptone, part of them neutralized and part made 1 per 
cent acid, showed that for organisms wdiich grow readily on standard plain 
agar, neutral veal or beef media without peptone can be substituted. 

Serum veal agar: A dependable substitute for ascitic or blood agar, N. S. 
Fesby and A. Noble iJom% Lab. and Clin. Med., S (1918), No, 5, pp. 295-297). — 
The authors have found that ascitic or blood agar may be successfully replaced 
ill most cases by a veal agar (neutral to phenolphthalein) to which has been 
added normal horse serum. A formula for the medium is given. 

[The Abderhalden blood test], L. R. Himmelbebgee and W. S. Andeeson 
Sta. Rpt. 1915, pi. I, pp. 25, SO, 3i).— The Abderhalden blood test 
was made on a number of brood mares and it was found that pregnancy can 
be determined in SO cases out of 100. It is believed that with more experience 
the test will become almost infallihla 

Owing to the fact that dialyzers could not he obtained, a modification of the 
original method was employed, the serum proteins being precipitated out by 
chemical means as follows; The placental protein and serum were placed in a 
test tube covered with toluol and incubated for 16 hours. The contents of the 
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tube were then filtered and treated successively with dilute acetic acid, ammo- 
nium hydroxid, and a saturated solution of ammonium sulphate, filtering after 
the addition of each reagent. The final filtrate was tested with 0.2 cc. of 1 per 
cent solution of triketohydrinden hydrate. 

Eupatorium urticsefoliuro. as a poisonous plant, 0. D, Marsh and A. B. 
Clawson (U, S. Dept Agr,, Jour, Agr, Research, 11 {1911), 'No, IS, pp. 699- 
715, pis. 4). — The authors here report upon feeding experiments in Illmois 
and at Washington, D. G., with the plant commonly called snakeroot and also 
known as rich weed. 

The results substantiate those obtained by Curtis and Wolf (B. S. B., 37, 
p. 583), and show conclusively that it is toxic for cattle and sheep as well as 
other animals, producing a definite line of symptoms bearing close resemblance 
to those characteristic of the disease known as milk sickness, trembles, etc. 
The authors conclude that probably many, possibly most, cases of trembles in 
cattle and sheep are due to prusoning by this plant. It is stated, however, that 
under the term “ milk sickness ” or “ trembles ” are probably grouped at least 
two distinct affections, one poisoning by D, urticmfolium and the other a 
bacterial disease. 

A list of 14 references to the literature is included. 

Gossypol, the toxic substance in cotton seed, W. A. Withers and F. E, 
Garruth {U, B. Dept, Agr,, Jour. Agr. Research, 1^ {191S), No. 2, pp. 83-102, 
pi. 1, figs. S). — In continuation of investigations previously reported (E. S. E., 
34, p. 381) the authors present the results of comparative experiments with an 
isolated and purified gossypol fed to various animals. The results have led to 
the following summary : 

“ Raw cottonseed kernels contain about 0.6 per cent of gossypol and are 
highly toxic to rats. Ether extraction renders the material nontoxic and gives 
a highly toxic extract containing about 2 per cent of gossypol Gossypol fed in 
milk diets in amounts equivalent to those contained in the raw cottonseed diets 
has proved as toxic as raw^ cottonseed. Gossypol may be quantitatively 
removed from the ether extract by precipitation as its insoluble anllin com- 
pound. The extract is thus rendered nontoxic to rats. The insoluble anilin 
compound of gossypol is not toxic because of its insolubility. Gossypol pre- 
pared from this compound possesses its original toxic properties. 

“ Cottonseed meal is much less toxic than raw cotton seed, owing mainly to 
the oxidation of gossypol during cooking. Cottonseed meal, ether-extracted 
cotton seed, and gossypol have been fed to small pigs in pens under comparable 
conditions. Cottonseed meal has been found definitely injurious, while the 
ether-extracted raw seed does not appear to cause cottonseed-meal poisoning. 
Gossypol has been found toxic to pigs. 

“ If the presence of an injurious substance in the meal is disregarded, a diet 
of cottonseed meal and corn meal has nutritive limitations w^hich may, under 
restricted conditions of living, lead to failure of pigs to thrive. Such failure 
is a phenomenon distinct from cottonseed-meal poisoning. 

Outdoor exercise, access to forage and soil, and improved diets tend to 
postpone or avert cottonseed-meal poisoning of swine. The deficiency hypothe- 
sis that cottonseed-meal poisoning of swine is similar to beriberi is untenable.*’ 

A list of 19 references to the literature cited is appended. 

The solvent action of antiseptics on necrotic tissue, H. D. Taylor and 
X H. Austin {Jour. Ewpt MeJ., 21 (1918), No, 1, pp. 155-164. pi i).— The 
solvent action of Dakin’s solution on necrotic tissues was compared with that of 
other chlorinated antiseptics, including chloramin-T, dichloramin-T, and chlor- 
inated paraffin oil and eucalyptol, by adding 50 cc. of each solution to 5 cc. 
of an emulsion of macerated liver tissue, shaking the mixture thoroughly 
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every lialf liour for two hours, and measuring the amount of sediment remain- 
ing after centrifugation. From the experimental data obtained the following 
conclusioiivS were clrawm: 

Dakin’s hypochlorite solution has the power of dissolving necrotic tissue, 
pus, and plasma clot in the concentration and reaction used clinically, but the 
other antiseptics tested do not show this action. The solvent action of Dakin’s 
solution is due primarily to its hypochlorite content, but its slight alkalinity 
increases the effectiveness of the hypochlorite. The hypochlorite concentration 
at which the solvent action ceases is lower the more alkaline the solution, and 
in the degree of alkalinity used clinically the minimum concentration for solvent 
action is about 0.2 per cent. None of the antiseptics studied has a solvent 
action on blood clot. 

These results do not support the clinical observations of Sweet (E. S. R., 37, 
p. 876) and others tliat the more recent and more stable chloramins are more 
elective in dissolving dead tissues than the older chlorln compounds. The 
greater solvent action of Dakin’s solution the author assumes to be due to its 
greater instability. 

Methods of controlling blackleg developed by the Kansas State Agricul- 
tural College, L. W. Goss {Kansas Sta, Mpt, 1916, pp. 44-49). — ^As a result of 
investigations continuing those previously noted (E. S. R., 36, pp. ISO, 578), 

a serum has been produced from the horse which will stop Immediately the 
losses in a herd in which calves are dying from blackleg. Also, a germ-free 
fluid vaccine or aggressin has been produced from calves, which when used 
upon healthy calves -will produce a more durable immunity against blackleg.” 

The serum is prepared by five successive injections, from 7 to 10 days apart, 
of pure cultures of Bacillus cJiauvwi into the jugular vein of a horse. Nine 
days after the last injection a sample of blood is drawm and 0.55 cc, of the 
clear serum injected subcutaneously into each of three guinea pigs which are 
15 hours later injected subcutaneously with 125 mg. of dried muscle from a 
blackleg lesion of a calf. If the test is satisfactory the horse is bled upon the 
third day and the clear serum bottled after the addition of 0.5 per cent of 
phenol. The serum produces only a passive immunity, but active immunity 
may be acquired by following the serum inoculation in three days with from 4 
to 8 mg. of a virus made from the darkest meat of a blackleg lesion of a calf. 
This is ground, passed through an SO-mesh sieve, and made into pellets which 
are then attenuated at 60® 0. for an hour to kill nonspore-forming organisms. 

The germ-free fluid vaccine or aggressin is made by the inoculation of calves 
with muscle virus in doses of 1 gm. or by the use of from 20 to 30 cc. of pure 
cultures of B, chauvmL After the death of the calf the affected tissue is re- 
moved, ground, frozen, thawed, and filtered through infusorial earth filters. The 
filtrate is sterilized with 0.5 per cent of phenol or 1 per cent of chloroform and 
tested for potency and sterility by subcutaneous inoculation of guinea pigs with 
10 cc. of the vaccine. 

The blackleg serum is curative in the early stages of the disease and will 
check outbreaks within 12 to 24 hours. The germ-free vaccine will not cure 
blackleg but will produce immunity within four or five dai's after inoculation. 
This immunity is of longer duration than that produced by the powder or pill 
form of vaccine. It is advised that “ serum should be used upon animals with 
symptoms of blackleg. Serum and pellets should be used upon herds in wdiich 
losses are occurring at the time of vaccination. Germ-free fluid vaccine should 
be used as an annual vaccination upon calves at weaning time or earlier, should 
conditions indicate necessity.” 

The eradication of tuberculosis from cattle and swine, J. A. ICieiinan 
{Atmr. Jour. Vet. 2£ed., IS (1918), No. 1, pp. 1-7 ). — paper presented at the 
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annual meeting of tlie Illinois Veterinary Medical Association at 
Gbicago, iin December, 1917, in wiiicli the author outlinevS some proposed plans 
for the eri'idicatlon of tuberculosis from cattle and swine. 

The stn'ig-gie against bovine tuberculosis, A. CFie Agr. et Eumle, 

8 (1918), 1^0, 9, pp. 155-151 i fig. 1). — ^The author emphasizes the necessity of 
propliylaxi § against bovine tuberculosis, and describes a French organizaton 
for its con”.trol having as its aims (1) to combat by the tuberculin test the 
propagation of bovine tuberculosis in the stables as far as possible, (2) to safe- 
guard and diefend the interests of the members in a contested case, and (3) to 
indemnify thie members of the society in case of loss caused by the death or 
seizure of a ' tubercular animal. 

Control.,.'G'f tuberculosis and infectious abortion, V. A. Moose (V. Y. Dept. 
Agr. B%L 94 (1911), pp. 25-33). — ^The history and nature of bovine tuberculosis 
are discussed and requirements necessary in a successful campaign for its sup- 
preission suggested. The author states that much more research will have to be 
dDne before definite successful methods of control of infectious abortion can be 
formulated, but that the provisional method of prophylactic treatment consist- 
ing of douches and disinfection should be carried out. 

Paspalum notatuzn, the cause of a new disease of cattle, P. Eosenbusch 
and J. Zabala {An. 80 c. Rural Argentina, 51 {1911), Ro. 2, pp. 245-248, pi. 1). — 
This is a report upon a disease of cattle which occurs in the Provinces of Buenos 
Aires and Santa Argentina, and is characterized by generalized muscular 
trembling and debility. It is known as “ tembleque ” or “ chucho.” 

Concerning pasto dulce ” and the disease which it causes in cattle, L. 
Hauman (Aw. 80 c. Rural Argentina, 51 {1911), No. 5, pp. 319, 380). — ^The author 
takes exception to the identity of the plant reported as the cause of a new dis- 
ease in cattle in the paper noted above. 

El gramillon or pasto dulce/’ the cause of tembleque/’ F. BosEiv- 
EUSCH and J. Zabala (An. 80 c. Rural Argentina, 51 (1911), No. 5, pp. SSO- 
383). — ^A further discussion of this subject. 

Benguera, a paralytic sheep disease in Peru, S. H. Gaigeb {Jour. Compar. 
Path, and Then, 80 {1911), No. S, pp. 185-209, figs. 4). — “Eenguera is a new 
and hitherto undescribed disease of iambs, occurring in the Peruvian Andes. 
Sheep only appear to be susceptible. Kenguera belongs to the class of nervous 
diseases to which louping-ill, scrapie, and swing-back in Britain, and pa tale ta 
in South America belong, Eenguera is distinguishable from louping-ill by its 
affecting lambs only and by there being no convulsions in any form of the dis- 
ease. Prom scrapie it is distinguished by there being no symptoms of skin 
irritation. Owing to insufiicient knowledge of swing-back, it is not at present 
possible to compare that disease with renguera. Eenguera agrees closely with 
some of the descriptions of pataleta in Argentina, but not with other descrip- 
tions. Eenguera is almost constantly associated with a micrococcus, which can 
be grown from the fluids and tissues of the body, including sometimes the brain 
and spinal fluid, but in the absence of success in all attempts to transmit the 
disease, either with this coccus or with any* of the fluids and tissues of the body, 
it is not possible yet to say if this coccus is the casual agent. 

** Curative meaures hold out little promise of success. Preventive measures 
may be found in course of time from experiments in this direction which are 
now being carried out by those on the* spot. The occurrence of this disease at 
an altitude where ticks do not exist should be of special interest to those con- 
cerned with sheep diseases in Britain, as it shows that ticks are unnecessary 
for the propagation of at least one sheep disease of the nervous type.” 

This report is based upon investigations made in Peru, following tlie author’s 
arrival there in August, 1916, 
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Enzootic paraplegia in sBeep, M. E. Tabusso {Clin, Vet. [Milan}, Ross. Pol 
Banii. e Ig., 40 (1917), Plo, 16, pp, ^57-473, fig. 1; als, in Prop, Yot. Bui, 5 
(7.917), Wo. 4, pp. 269-273). — ^This is a report of studies of the disease of 
lambs occurring in the Peruvian Andes referred to as reiiguera by Gajger in his 
report of investigations noted above, and also known as pataleta, lembladera, 
vertigo, and chucho. 

Experimental studies in hog cholera, R. A. Cuaig and B. x\, Wi-xiting 
iimiana Sta. Bui. 204 (1917), pp. B~12, fig. i),— This is a report hpon nucro^ 
scopical and cultural examinations made of blood and other viriil/ent material 
from cholera hogs and inoculation and blood attenuation experime^nts. 

The studies have shown that while Bacillus suipestifer, B. suisepiHcm, B. GOli, 
and dlplococci may be present in the blood and tissues of cholera xhogs those 
present may not be the same in different outbreaks of the disease. B, Si^ipesti- 
fer is usually met with and B. coll is not uncommonly present in highly vir'mlent 
strains of blood. 

In order to prevent blood used for virus from losing its virulence and avoi{>i 
losses from septicemia in the hyperimmunes, it has been found necessary to 
inoculate pigs a tew weeks old wnth filtered hog cholera blood and use their 
blood for Inoculating the hogs used for producing virus. Since there is danger 
of stock virus losing its virulence if every generation is filtered, the authors’ 
practice is to filter every second generation of blood used for inoculating young 
pigs. 

In filtration and blood examination wmrk more than 500 bacteria-free filtrates, 
mostly blood and virulent salt solution from cholera hogs, were studied, five 
different filters being used. It was found by inoculation tests that the filtrable 
virus did not uniformly pass through Pasteur-Chamberland filter B. It was 
noted that where filtration took place very slowdy, extending over a period of 
several hours, and a vacuum maintained, the bacteria would pass through the 
different filters used. 

An experiment undertaken for the purpose of determining the character of 
the hog cholera lesions produced by the filtrable virus is briefly reported upon. 
Hog cholera blood and blood filtrate inoculation experiments in which pigs from 
nonimniiiiie mothers and weighing from 40 to 60 lbs. were inoculated with hog 
cholera blood and blood filtrates from virus hogs from 4 to 8 days following 
inoculation lire reported upon in tabular form. The controls showed infection 
in from 4 to 10 days after one or more of the inoculated pigs developed a tem- 
perature of 104° F. The pigs inoculated with the 7- and 8-day virus did not 
live so long as those receiving 4-, 5-, and 6-day virus. It appears that 8-day 
virus is no more virulent than 4-day and less virulent than 6-day virus. 

In determining the effect of heat hog cholera blood was heated in a water 
bath for different periods, ranging from 30 minutes to 2 hours, and at different 
temperatures. One lot of virus heated to 57® G. and three lots heated to from 
51 to 55° for 2 hours produced the acute form of hog cholera in pigs that were 
inoculated with them. Virulent salt solution heated to from 55 to 60° in a 
water bath for 1 hour produced hog cholera in pigs inoculated with it. 

Hog cholera blood to which normal salt solution had been added in the 
proportion of 1: 2 was 'incubated for from 21 to 72 hours at 36.5° and afterward 
heated 1 hour in a water bath at 60°, after which a 0.5 per cent phenol solution 
was added. Several lots of pigs were' inoculated with 2 cc. each, and with some 
repeated in 5 days, but none reacted and all contracted hog cholera when 
exposed 2 to 3 weeks later. 

Different proportions of hog cholera blood and antihog cholera serum were 
mixed and kept in a refrigerator for one day, then heated to 60° in a water 
hath for 1 hour, and 0.5 per cent phenol added. Tests upon pigs showed the 
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virus to have been destroyed and all contracted bog cbolera on exposure. 
Expeiiinents indicate that hog cholera blood to which 0.75 per cent carbolic 
acid has been added for 19 days or longer loses its virulence, as was shown 
by a longer incubation period, the percentage of recoveries, and the slowing 
up of the symptoms of the disease. 

Experiments with desiccated hog cholera blood demonstrate that the virus 
can not be attenuated by the methods practiced, and that desiccated blood 
exposed to daylight and room temperature is usually destroyed within a short 
time. 

Work with sensitized virns indicates that it is possible to immunize hogs 
against the disease in this way. Inocnlation experiments with filtrates made 
from rabbits show that the filtrable virus maintains its virulence for this 
animal for a period of 7 days, but when passed through two rabbits it does 
not produce a typical hog cholera temperature reaction. 

Holes on parasitic anaphylaxis and allergy, L. Yax Es and A. F. Schalx 
i^^orih Dakota Sta. Bui 125 (1917), pp. 151-193, pis. 2, fig. 1).— The conclusion 
of the Seyderhelms (E. S. R., B5, p. 80) that infectious anemia of the horse is 
caused by a toxic substance obtained from Gastrophilus larvm led the authors 
to conduct the investigations here reported in detail. In addition to ex- 
periments with Gastrophilus larvje, which take up the greater part of the 
work, experiments were also carried on with AscaHs megalocepliala, Tricho- 
dectes parumpilosus, Toxascaris limhata, Belascaris marginata, Dipylidium 
cmimuni, Tamia s errata, Gyropus oralis, and O. porcclU. 

The results obtained have led to the following conclusions: “There is no 
reason to beliet^e that Gastrophilus spp. play a specific part in the causation of 
infectious anemia or swamp fever of the horse. The severe intoxication fol- 
lowing the injection of Gastrophilus material into horses is not due to a spe- 
cial substance in the sense of the ‘oestrin’ of the Seyderhelms. Such intoxi- 
cations are purely a manifestation of anaphylaxis and in no way differ from 
those precipitated by the use of any foreign protein. Many parasitic species 
sensitize their hosts, who upon reinjection will respond by anaphylactic or 
allergic reactions. The acutely toxic properties thus far found to be asso- 
ciated with parasites owe their toxicity to the specific sensitization of the 
animals injected with materials of parasitic origin. It is reasonable to assume 
that anaphylactically intoxicating substances of parasitic origin can gain en- 
trance into the body through the same channels which previously served for 
the entrance of the sensitizing ones. By a more or less constant presence 
of certain parasites the body may be constantly supplied by parasitic anaphyia- 
toxins. It is within the range of possibility that such a form of intoxication 
may give rise to certain more or less definite disease processes.” 

On the treatment of lymphangitis in the horse, Ghauss£:e {Rev. Gin. Med. 
Vet, 27 (1918), JSfo. S13, pp. 12-14). — ^The author describes a method of cauteri- 
zation in the treatment of lymphangitis and emphasizes the importance of 
applying this treatment at the first indication of the disease. 

Bacillary white diarrhea, A. G. Lunn {Jour. Muss. Poultry Boo.^ 1 {1917), 
No. 2, pp. 13-15). — This is a summary of information. 

•RUBAL mmmmim. 

Second report of the State engineer of Hew Mexico, J. A. French {Rpt. 
Btate Dngin. N. Mex., 2 {1914-1916) , pp. 103, pis. SO). — This i^eport deals with 
the work and expenditures of the ofBce of the State engineer of New Mexico, 
especially on roads and bridges, irrigation, and river protection for the period 
61347°— 18 7 
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from December 1, 1914, to November 30, 1916, and contlnning previous work 
(E. S, E., 36, p. 284). 

Land drainage: Some notes on open draining and points in pipe draining, 
L. J. B. Grant and A. J. Faurkneb (Jour, Agr, [Neto ZeaLJ, 15 (1911) ^ No, 2, 
pp. 91-95, figs, 5). — Brief notes on open surface drains and on subsurface pipe 
drains for New Zealand conditions are given. 

•pile drainage for tlie farm, H. B. Walker (Bien, Rpt. Kam, Bd, Agr,, 20 
{1915-M), pp. 152-169, figs, 12), — ^This is a brief discussion of tile drainage 
with special reference to Kansas farms. 

The subsidence ox muck and peat soils in southern Louisiana and Florida, 
G. W. OicBT (Proc. Ame7\ 8oe, Civ. Engin., 43 (1917), No. 1, pp. 1499-1522, pi. 
1, figs. 18). — The object of this paper is to call attention to the fact that in 
designing drainage improvements it is often necessary to anticipate the sub- 
sidence of muck and peat lands subsequent to drainage. The results of some 
observations made in England on the subsidence of drained muck and peat 
lands are reviewed, and the results of first-hand observations made in Louisiana 
and Florida are reported in detail graphically. 

“ It is clearly evident that in planning drainage improvements for areas 
of deep muck land, some provision should be made for the gradual but certain 
decrease in elevation of the surface. In relatively small districts, where 
drainage is secured by pumps, this decrease can be met easily by lengthening 
the suction pipes on the pumps. As the drainage channels in such soft soils 
require considerable maintenance in the earlier years of drainage, they can 
be deepened accordingly. Where the land is drained by gravity, the elevation 
of the water at the outlet is usually fixed, and a change in elevation of the 
land to be drained will mean a revision of the hydraulic gradient in the main 
drainage channels, with the ccmsequent change in width and depth of the 
channels.” 

Leveling of old battle fields, M. EiNGELiiANN (Jour. Agr. Prat., n. ser,, $0 
(1917), No. 10, pp. 178-180, figs. 2). — ^Methods and machinery for leveling battle 
fields in France and preparing them for cultivation are described. 

Surface water supply of New Mexico, 1916, J. A. French (Santa Fe, N. 
Mc3p.: State Engin. Dept., 1916, pp, 146 ). — This report presents the results of 
measurements of flow made on the Canadian, Gila, Mimbres, Pecos, Bio Grande, 
Rio Tularosa, San Francisco, and San Juan River Basins and in Estancia 
Valley, K Mex., for 1916, continuing previous work (B. S. B., 3T, p. 384). 

[Ground water studies in the Bio Grande and Socorro Valleys] (New 
iieMeo Sta. Rpt. 1917, pp. $1-43, figs. 4)- — Preliminary observations are re- 
X>orted, together wuth maps and cuxwes showing the behavior of the water 
table. 

Surface waters of Vermont, C. H. Pierce (U. S. Geol. Survey, Water-Supply 
Paper 4H (1911), pp, 218, pis, 10, figs. 2, maps 4). — This report, prepared in 
cooperation with the State of Vermont, describes the general features and gives 
the results of fiow measurements made on streams in the St. Lawrence and 
Connecticut Biver Basins of Vermont A gazetteer of the streams of the State 
is appended. 

Analyses of mineral and potable waters, A. M. Peter, S. D. AvEuiTr, and 
,L S. MgHargub (Kentuclcy Sta. Rpt 1915 , pt 1, pp, 4.9-73). —Analyses of 5T 
samples of potable and mineral waters from 29 counties in Kentucky are 
reported. 

Mineral springs of Alaska, G. A. Waring (U. S. Geol Survey, Water-Supply 
Paper 4 I 8 (1917), pp. 114t pls, 6, figs. 16 , maps $). — This report dealswvith the 
mineral springs of Alaska, with particular reference to their hygienic value, 
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A chapter on the chemical character of some surface waters of Alaska, by 
R. B. Dole and A. A. Chambers, is included. 

*‘The few analyses available show a favorable condition of the surface 
waters. They indicate that the streams in general yield supplies moderate in 
mineral content, low in chiorid and sulphate, and essentially calcium carbonate 
in character. All the supplies tested are low enough in mineral matter to be 
useful for domestic and industrial use, and they resemble in composition the 
least mineralized waters of the United States.” 

Well waters from farm homesteads, F. T. Shutt (Cafmda ExpU Farms 
Upts, 1916, pp, 180-185). — Analyses of 173 samples of Canada farm water sup- 
plies reported show that 22 per cent were pure and wholesome, 24 suspicious 
and probably dangerous, 32 seriously polluted, and 22 per cent too saline to be 
potable. 

Removing the taste due to algae in drinking water, A. C. Houston (Brit. 
Med. Jour., 2B19 (1916), pp. 816, 817; Pharni. Jour. [Lo^idon], 4 . ser., 98 (1917), 
p. 139; ahs. in Jour. 8oe. Chem. Indus., 36 (1017), Ao. 4 , p. 232). — “Potassium 
permanganate, added in quantities of 2.5 to 5 lbs. per million gallons, proved 
much more effective than hypochlorites in removing the nauseous taint due to 
the growth of algie in reservoirs. . . . The use of hypochlorites involves the 
risk of merely replacing one taste by another or even of introducing a super- 
added taste.” 

The activated sludge process of sewage treatment: A bibliography of the 
subject, J. E. PoRTEB (Rochester, N. Y.: General Filtration Co., Inc., 1917, pp. 
40 ). — This is a bibliography of the subject with brief abstracts, patents, news 
items, etc., compiled from current literature. 

A preliminary report on blended Portland cement, E. S. McCandliss (BuL 
School Mines and Metallurg., Vniv. Missouri, tech, ser., 3 (1917), No. 3, pp. 
534-13, figs. 22). — ^Experiments are reported from which the conclusions are 
drawn that “ Portland cements of a fineness sufficient to pass a Ko. 200 sieve 
may be blended as much as 40 per cent, by weight, with quartz sand, the latter 
of a fineness sufficient to pass a No. 65 sieve, but not fine enough to permit of 
more than 20 per cent to pass a No. 200 sieve, and the resulting blended cement 
will satisfactorily pass the requirements of the present standard specifications 
for Portland cement of the American Society for Testing Materials. Quartz 
sand is a satisfactory substitute for the inert clinker particles in Portland 
cement in maintaining the present physical characteristics of the latter, when 
used in amounts not to exceed 30 per cent, by weight.” 

The effect of siilphid on cement, J. 0. Witt (PMUppine Jour. Sci., Sect. A, 
11 (1916), No. 6, pp. 273-290, pi. 1, fig. 1). — Experiments on the influence of a 
sulphid solution off the properties of cement are reported. 

It was found that the time of setting is gi*eatly modified by the presence of 
sodium sulphid, being retarded by the low concentrations, but after reaching a 
maximum further additions accelerate the set. In general, the cements highest 
in iron were the most sensitive to this influence. 

“ There is a decided decrease in tensile strength. The percentage loss varies 
with the concentration of the sulphid and with the iron content of the cement 
Tiie briquettes appear normal in every other respect, except in color. There is 
no cracking nor distortion of any sort. In most cases sulphid may be present 
in concentrations up to 1 gm. per liter without causing the tensile strength to 
fall below United States Government specifications. Certain results indicate 
that a colloid is formed by the action of sodium sulphid on the iron in the 
cement. Based on the results of both chemical and physical observations, the 
following explanations of the decrease in tensile strength are offered: (1) The 
precipitated colloid forms films of inert material through the cement and inter-* 
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feres with the cohesion. (2) When the colloid is precipitated a portion of the 
dissolved calcium hydroxid is removed from solution. Since the latter sub- 
stance is a very important factor in the strength of cement, it is to he antici- 
pated that the strength will he lowered when some of it is removed. 

It is probable that a number of other factors Influence the effect of sulphid 
on cement. Among these may be mentioned the fineness of the cement, the 
temperature at' which it is mixed, the percentage of water used, and the amount 
of dissolved calcium hydroxid.’’ 

Asphalt, related bitumens, and bituminous rock in 1916, J. D. Noethbop 
(U. &. Geol, Survey, Mm, Resources U, S., 1916, pt, 2, pp. II-{-B6S--281 ). — This 
report discusses the occurrence, distribution, and production of asphalt and 
related bitumens, and states that ** the quantity of natural asphalt, including 
bituminous rock, grahamite, gilsonite, wurtailite, and the native paraffin, 
ozokerite, produced and sold at mines and quarries in the United States in 1916 
was 98,477 short tons. This quantity was greater by 22,726 tons, or 30 per 
cent, than the output in 1915.” Data on imports and exports are also included. 

Investigations of gravel for road surfacing. T. E. Agg {Iowa Engin, Expt 
Bta, BuL 45 (1916), pp. S2, figs. 23),— Investigations are reported, the purpose 
of which Tvas to determine in a general way the character of the road building 
gravels in the State of Iowa, to establish construction and maintenance methods 
adapted to Iowa conditions, and to determine the possibilities of the use of 
bituminous materials for the construction and maintenance of gravel roads. 
Analyses of 151 Iowa gravels show that they do not contain as great a per- 
centage of pebbles as is desirable in road surfacing material and not sufficient 
clay to serve as a permanent binder, “yet the gravels do bind in time, show- 
ing that some other element in the gravel is a factor in the bonding action.” 

Experiments on methods of construction are also described, in which several 
sections of road with gravel surfaces were constructed by the two-course trench 
metiioil, the single-course trench method, and as a single-course surface placed 
on top of the earth road. A road was also constructed of river gravel. 

Experiments on the use of bituminous coatings on concrete surfaces are also 
described. In one case it has been found possible to maintain concrete roads 
in good condition by this method at "a cost of not to exceed 2 cts. per square 
yard per year. Further experiments showed “ that only a very few materials 
can be used for carpet coats on concrete and that they must be applied with 
extreme care or they will peel off the surface.” 

Experiments along this line in other States are reviewed and the conclusion 
drawH that “ the service value of a well-built gravel road is so much greater 
than of the poorly built roads that it far outweighs the relatively small differ- 
ence in cost. It is especially clear that it does not pay to skimp the materials 
and it is an extravagance to construct a good road and then fail to keep it in 
good repair. Gravel roads deteriorate very rapidly if neglected.” 

liEbor-savtug machinery, O. I. Gxjnness (Mass. Agr, Col. Mxt. Serv. Circ. 
42 (1917), pp. 4, figs. 6 ). — The purpose of this circular is to call attention to 
the machines which can be used to advantage in the raising of potatoes, corn, 
beans, and other garden crops, and when possible to indicate the size of plats 
which can be most profitably used. 

Buying a farm tractor, W. H. Sandebs (Bien. Rpi. Kans.^Bd. Agr., m 
{1915-16}, pp. 125-145, figs. 18). — ^This is a review of the main factors influ- 
encing the selection and purchase of a tractor for a Kansas farm, including 
relative economy, first cost, depreciation, repairs, tractor types and speed, motor 
styles, fuel:, lubrication, and size and power ratings. The use of the tractor 
on special kinds of work is also briefly discussed* 
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Tractors and tEeir use in Mexico, E. Chavez {Rev. Agr, IMexJl, 1 {lSi7), 
'No. i, pp. 11-20 y pis. 5). — A brief note on the nse to wMch tractors may be put 
in Mexican apiculture. 

Earm storage of grain, G. P. Buck {Bien. Bpt. Kmis. Bd. Agr., 20 (1915-16), 
pp. lJf5-I51, 4). — This is a brief discussion of portable and stationary 

pain storages and pain elevators for use on Kansas farms. 

Farm manure and its housing, B. G. Southwick and P. W. Duitee (Cmn. 
Agr. Col. Ext. Serv. Bui. 5 (1917), pp. 22, figs. 7). — ^The purpose of this bulletin 
is to draw attetftion to the value of farm manures and to emphasize the eco- 
nomic importance of their proper eare and housing. Plans for manure pits and 
other equipment for manure conservation are included. 

Lambing sheds, B. P. Millee and G. E. Peemeey (California Eta. Circ. iS8 
(1911), pp. 16, figs. IS). — Illustrated descriptions are given for a lambing barn, 
an open-front lambing shed, movable lambing pens, and sheltered lambing 
pens and corrals. 

EUEAL ECONOMICS. 

Important factors for successful farming in the blue grass region of 
Kentucky, J. H. Arnold and W. D. Nicholls (Kentuclcg Sta. BuL, 210 (1911), 
pp. 111-206, figs. 1). — This bulletin contains additional data with reference to 
farms located in Mason, Scott, and Madison Counties, Ky., as previously noted 
(E. S. B., 86, p. 789). 

The authors point out that the type of farming that should be followed in 
this community depends upon the amount of land available, the topography, 
the quality of the land, and accessibility to market. The most general type 
suited to conditions in the blue-grass region is the stock with tobacco type. 
This type combines stock grazing, an enterprise characteristic of the most ex- 
tensive of farming, and tobacco culture, one of the most intensive enter- 
prises, in such a way as to make the most profitable use of the land. It should 
be remembered in this connection that the farmer who keeps a large percentage 
of his acreage in blue grass for grazing of live stock will have better lands 
for tobacco raising, and that lands which have the best blue grass sods raise 
the best quality of tobacco. Blue grass is specially adapted to the soil and 
furnishes a nutritious food for fattening cattle, and at the same time it pre- 
vents erosion of the soil and keeps up its fertility; while an intensive crop 
like tobacco enables the farmer to get large returns per acre. Such a system 
enables the farmer here to make about as much off of a given area of high- 
priced land as is secured in other good agricultural sections where land is 
cheaper. A small farm can often be made profitable by intensifying more than 
is usually done, with tobacco or by dairying.” 

The authors illustrate their conclusions by citing data obtained from a 
number of representative farms from each type. 

Farm management investigations in Missouri, R. M. Geeen and O. E. 
Johnson (Missouri Sta. Bui. 151 (1911), pp. 44, 45 ). — These pages report pre- 
liminary results with reference to the average cost of keeping horses on farms 
during the year 1912“1915, inclusive. 

The average cost was $90.38 per annum. The horses appreciated in value 
through the sixth year, and the average cost of feeding made up 72 per cent 
of the total cost of keep. On the 20 farms with the lowest feeding cost per 
head 80 per cent fed oats with corn in equal or larger proportion, while on 
the 18 farms with the highest feed cost per head 61 per cent used the large 
proportions of oats. For the economical management of horse labor the study 
indicated that the horse should work 800 to 1,500 hours a year. The average 
cost per hour of horse labor for 1912 , 1913 , and 1915 wms 7.6, 8.2, 7.2, and 
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T.6 cts., respectively. Tlie difference between the lowest nncl highest average 
feed cost per hour of horse labor was 4 cts. 

Agricnlttire of the Hidatsa Indians. — An Indian interpretation, G. L. 
Wilson (Ufiiv. Minn,, Studies Soc. Sei., No, 9 {1911), pp, X-{‘129, pis. 5, figs. 
40). —This study is based on the narrative of an Indian woman, and contains 
Information regarding the methods of laying out the garden, crops grown, 
methods of selecting seed, cultivating crops, tools used, storage for winter use, 
and the influence of the white man upon their sj'stem of agriculture. 

[Social and educational surveys of Lancaster community, Kentucky], 
G. B. Bohannan {Kentucky Sta, Rpt., 28 {1915), pt. 1, pp. 10-12). — This sur- 
vey has as its purpose the extension of the relations existing between town 
and country, and to formulate a plan for community development based on 
actual needs of the community. It points out that for sincere development 
there must be hearty cooperation. While country schools are on a par with 
those of any other community, there is too large a dropping out of pupils 
between the first and eighth grades. There is need for improvement in the 
housing conditions among the poorer classes, both ovrner and tenant. In place 
of a cultivated crop on hillsides subject to erosion alfalfa is suggested. It 
recommends the admission of farmers as well as city men to membership in 
the Lancaster Commercial Clubs and the installation in the high school of a 
department of agriculture and home science, with a short course during the 
winter months for older boys and girls. 

The farmhouse in relation to food supply and labor problems, Mrs. Blaik 
(Jour, Bath and West and South. Counties Soe., 5. ser., 11 {1916-17), pp. 25Jf- 
262). — ^Tlie author points out that it is the function of the farm home to I)e 
attractive and efficient: in order to maintain the necessary number of persons 
in the rural community. 

The national food supply in peace and war, T. B. Wood {Cambridge, Eng- 
land: TJniv. Press. 1917, pp. 46 )* — The author believes that in order to secure 
the necessary food supply for Gi-eat Britain “ the policy which should be 
adopted must be based on five general principles: (1) It must secure the 
maximum amount of food for human consumption. (2) It must be suffi- 
ciently simple to be put into actual practice. (S) It must avoid dislocation of 
the ordinary chiiunels of distribution. (4) It must remove temptation from 
the farmer, by making agricultural products which can be dispensed with less 
remunerative than those wdiich are indispensable. (5) It must be enforced 
by penalties so heavy that no one dare risk them.’^ 

He also believes that these plans could be given effect, first by the publica- 
tion of an order forbidding the use of potatoes and cereals for feeding live 
stock or for any other purpose than for human food ; second, that in order 
that distribution may be continued through ordinary channels, there must be a 
certain elasticity in price which will allow distributing agents to make suffi- 
cient profit to maintain their normal efficiency. 

Appeal for mobilization of agricultural products, G. Beunnelli {Agr. Mod, 
Milan, 25 (1917), No. 18, pp, 287, 238), — ^The autiior recommends the establish- 
ment of an Italian national committee witli subsidiary local committees to 
supervise propaganda, provide fertilizers, aid in the requisition of agricultural 
products for military purposes, and obtain the services of scientific Institutions 
in giving necessary advice regarding regional products and the national pro- 
gram. 

"Wheat dockage on a percentage basis, E. D. Davis (MmneapoMs, Minn.: 
Author, 1917, pp. 48).-~This pamphlet contains tables designed to facilitate 
the figuring of dockage and net weights on wheat when the dockage Is com- 
puted on a percentage basis. 
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MontMy crop report {XJ, S. Dept. Ar/r.^ Mo. CfVp Ept.^ 4 U9I8), Wo. 1, pp. 
8). — Tills number contains tlie usual monthly data with reference to the esti- 
mated value of important farm products, average prices received by producers, 
and range of prices of agricultural products at important markets, and also 
contains special articles on the largest 1916 crop yield, stocks of potatoes on 
January 1, firevcood used on farms, and other miscellaneous data. 

Animal statistics of Chile (An. Estad. Ghile^ 7 (1915-18), pp. [S]-fif5). — 
These pages continue data previously noted (E. S. R., 37, p. 92), by adding 
a later year. 

Statistics of trade and agricultural products in Spain, 1916, M. Mate- 
SANZ {Mem. Estad. Eenfa Aduanas, 1916, pp. 115 ). — This report gives data 
with reference to the production and internal and foreign trade in agricultural 
products for 1916, with comparative data for earlier years. 

[Agricultural statistics in Switzerland] (SiaiU. Jahrh. Bclucelz, 25 (1916), 
pp. 2SS). — These pages continue information previously noted (B. S. R., 36, 
p. 393), by adding information for a later year. 

Agricultural statistics of British India {Stalls. Ahs. Brit. India, 50 (1905- 
1915), pp. yiIIA-260). — These pages supplement information previously noted 
(E. S. R., 36, p. 291). 


AaEICFLTUEAL EDUOATIOl. 

Plan for the organization and administration of the Smith-Hughes Act 
(Salem, Oreg.: Snpt. Pich. Instr. 119172, pp. 14 ). — This is a detailed statement 
of the plan for the organization and administration of vocational education 
in Oregon under the Smith-Hughes Act, submitted by the Oregon State Board 
for Vocational Education to the Federal Board for Vocational Education and 
adopted December 18, 1917, together with local plans for administering the 
same. 

It has been arranged that the Oregon State Agricultural College will make a 
formal transfer to the State Board for Vocational Education of the time and 
services of its professor of agricultural education. 

The plant and eq.iiipment of schools receiving Federal aid for vocational in- 
struction in agriculture is to consist of a minimum of approved general equip- 
ment valued at $500 for an all-day or department school, an approved reference 
library, ground sufficient for experimeniad, and demonstration purposes, and an 
annual fund of not less than $100 for incidental expenses. The minimum 
salary of teachers of vocational agriculture shall be $1,200, in addition to an 
annual maintenance fund. 

In an all-clay school or department at least 50 per cent of the time is to be 
spent on vocational agriculture, including project work, the study of material 
bearing directly on the project, and the study of related material. There must 
be at least six months’ supervised farm-project work, carried on upon a com- 
mercial basis. 

The mininmin qualifications of a teacher of vocational agriculture shall be 
(1) graduation from a 4-year standard agricultural college course with ,.tSe 
major work in general agriculture, and not less than 15 semester hours of 
agricultural education comprising practice teaching, special methods in teach- 
ing, educational psychology, principles of education, and a study of vocations 
and the relation of agriculture to economic conditions; and (2) not less than 
2 years of practical farm experience. He shall he employed for the calendar 
year with provisions for vacations, etc. 

The training of teachers of agriculture will be done by the Oregon College 
under the supervision of the State Board for Vocational Education, The course 
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of study will include 50 per cent of technical agricultural studies, 15 per cent 
of agricultural education subjects, including practice teaching, 20 per cent of 
related and allied subjects, and 15 per cent in approved electives to make 
a well-balanced course. Not less than two years of practical farm experience 
is required. 

All-day home economics classes or departnaents must be in session for at 
least 9 months in the year and not less than 30 hours in the week. The 
course will be so arranged that at least one-half of the time of instruction 
will be devoted to such phases as garment making, foods and cookery, sani- 
tation and home nursing, house planning and furnishing, textiles, millinery, 
dressmaking, and home management. The minimum qualifications for teachers 
will be ( 1 ) graduation from a 4-year course in home economics, with not less 
than 15 semester hours in educational subjects, including special methods, 
practice teaching, etc.; and (2) not less than 2 years of practical teaching 
experience and sufficient practical experience in housekeeping to make the in- 
struction practical. 

A teacher of vocational home economics in part-time schools must be a 
graduate from a standard college or university with a degree in home eco- 
nomics, conforming to the State school law of Oregon on the eertifi^cation of 
teachers, and have had sufficient practical experience in the trade to make her 
instruction practical. In the evening classes the teacher must be a graduate 
from a standard college or university, or hold a life State certificate or State 
diploma secured by examination before the State department. The minimum 
salary of the teacher of vocational home economics is $1,000. 

The training of teachers of home economics under this act will be done in 
the Oregon College under the supervision of the State Board for Vocational 
Education. By an arrangement for itinerant teaching, teacher-training will be 
carried on in the regular classes in the college and in evening schools in 
Portland. The course of study corresponds to that for teachers of agriculture, 
but requires practice work in different departments of a practice house main- 
tained on a practical housekeeping basis. 

Vocational education (Oregon Bd, Vocational Ed. Bui. 1 (1917), pp. 15~- 
^8 ). — This bulletin, which is combined with the plan for the organization and 
administration of the Smith-Hughes Act noted above, contains the general regu- 
lations of the State Board for Vocational Education. 

A standard course in vocational agriculture for all-day or department students 
is to consist of 4 full years’ or 16 units’ credit, 15 units being required for gradu- 
ation. A unit covers 2 hours a day for 36 weeks, or 360 hours a year. For 
practical work not requiring preparation, two hours’ work Is required for one 
hour’s credit. No projects will be accepted as worthy of school credit which 
do not involve new experience and the acquiring of new skill for the student, 
i. e., projects to be acceptable must have educational value. 

For instruction in home economics the State or local community, or both 
must provide an approved general equipment of not less than $500 value, an 
approved reference library, a practice house of not less than 5 rooms with 
approved furnishings, and an annual fund of not less than $50 for incidental 
expanses. Twenty pupils will constitute the maximum class or group of pupils 
' to be instructed in home economic subjects by one teacher. A local advisory 
'board" is 'provided. 

^ ' of the committee on teaching (Amer. Fafin Management Assoc. 
iSpt, f (7916), pp. 108-116). — ^This is a report previously noted (E. S. R., 36, 
p. 297) on the status of advanced undergraduate teaching in farm management 
offered in IT of the agricultural colleges. 
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Tlie fTindamental relation of botany to scientific a^ciiltnxe, H. D. Wag- 
GONEE {School Sei. and Math., 18 (1918), No, 1, pp. 11-15). — Tliis is a consid- 
eration of tlie fundamental relations of the scientific study of the plant to agri- 
cultural practices, in which the author urges that the thorough study of the 
fundamental structures and processes of plant life and the practical application 
of these scientific principles should form closely correlated courses for elemen- 
tary students in agricultui*e. In his opinion this can be done without dif- 
ficulty if the teacher of botany has sympathy for and knowledge of present- 
day agriculture and if the teacher of agzdculture is familiar wdth the funda- 
mental structures and processes of the plant 

Teaching of agriculture in the rural schools, F. C. Hathaw’Ay (State No?'- 
mal and Indus. School lEUendale, N. Dale.}, Bui., IB (1917), No. 1, pp. 55, 

17). — This is a series of 39 exercises planned to follow the order of the seasons 
and outlining the object, materials for, and method of studies of the general 
structure of plants and their parts, weeds, wheat, potatoes, corn, soils, crop 
rotation and farm management, horses, breeds of dairy cattle, dairy sanitation, 
hogs, and poultry. Suggestions for gardening and for a fly campaign, and ref- 
erences to the literature, are included. 

A manual of home economics for the rural school (Bui, State Normal 
School, San Diego, Cal., 4 (1916), No. 3, pp. 49 1 ftps. 3). — This bulletin offers 
suggestions for teaching health and sanitation, sewing, foods and cookery, care 
of babies and young children, the keeping of household budgets, etc., in rural 
schools without equipment for home economics instruction and in wdilch the 
teacher has no special training in the subject. Recipes, suggested equipment at 
minimum cost, illustrative reports from rural teachers of home economics on 
work done in their schools, and references to the literature are included. 

Suggestions for organizing and supervising junior home project worK, 
F. L. Geiffin (Cornell Rural School Leaflet, 11 (1917), No. 2, pp. 325-37B, figs. 
22 ). — This leaflet offers suggestions for the organization and supervision of 
junior home projects in elementary agriculture and home making in the State of 
New York, the plan of w-hich has been previously noted (E. S. R., 36, p. 890). 
References to the literature are included. 

MISCELLANEOUS. 

Report of Kansas Station, 1916 (Kansas Sta. Rpt. 1916, pp. 49). — This con- 
tains the oi*ganization list, a financial statement for the fiscal year ended June 
30, 1916, a re£)ort of the director summarizing the work and publications of the 
station, and one special article. The experimental work recorded is for the 
most part abstracted elsewhere in this issue. 

Twenty-eighth Annual Report of Kentucky Station, 1915, Bart 1 (Ken- 
tucky Sta. Rpt. 1915, pt. 1, pp. IX-f-7P, pis. 4). — ^This contains the organization 
list, a financial statement for the fiscal year ended June 30, 1915, a report of 
the director on the work and publications of the station during the year, de- 
partmental reports, reports of analyses of mineral waters, and meteorological 
data. The experimental work recorded is for the most part abstracted else- 
where in this issue. 

Thirtieth Annual Report of Maryland Station, 1917 (Maryland Sta. Rpt. 
1917, pp. XXyJIi-f347, figs. 49). — ^This contains the organization list; a report 
by the director on the organization, work, and publications of the station; a 
financial statement for the fiscal year ended June 30, 1917 ; and reprints of 
Bulletins 197-208, previously noted. 

How the station works, F. B. Mxjmfoeb (Missouri Sta. Bui. 151 (1917), pp. 
68, figs. 12). — ^This contains the organization list, a report of the director on 
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tlie work and pnblications of tbe station, and a Enancial statement for tlie 
Federal funds for the fiscal year ended June 30, 1917. The experimental work 
reported and not previously noted is for the most part abstracted elsewhere 
in this issue. 

’Twenty-eig:h.th. Annual Beport of New Mexico StatioUy 1917 (New Mexico 
Sta. Rpt, 1917, pp. 92, figs. IJf ). — ^This contains the organization list, a report 
of the director on the work and publications of the station, including reports of 
heads of departments, and a financial rtatement for the Federal funds for the 
year ended June 30, 1917. The experimental features not previously reported 
are for the most part abstracted elsewhere in this issue. 

Thirtieth Animal Report of South Carolina Station, 1917 (South Carolina 
Sta, Rpt. 1917, pp. 32). — This contains the organization list, a report of the 
director on the w’ork of the station, a financial statement for the fiscal year 
ended June SO, 1917, and departmental reports, of which portions of that of the 
animal husbandman are abstracted elsew’here in this issue. 

Report of the Canada Experimental Farms, 1916 (Canada Expt. FarnifS 
Rpts. 1916, vols. i, pp. yilI+598, pis. 39; 2, pp. 599-1093, pis. 14; 3, pp. 1094~ 
1499, pis. 43, fig- 1 )‘ — Volume 1 of this report contains the report of the di- 
rector, including general notes, meteorological data, and synopses of the work 
of the various divisions, branch farms, {Rations, and substations, and reports of 
the divisions of chemistry, field husbandry, and animal husbandry. Volume 2 
contains reports of the divisions of horticulture and cereals. Volume 3 contains 
reports of the divisions of botany, bees, forage plants, poultry, tobacco, illus- 
tration stations, and extension and publicity. The experimental work recorded 
is for the most part abstracted elsewhere in this issue. 

Monthly Bulletin of the Ohio Experiment Station (Mo. Bui. Ohio Sta., B 
(1917), No. 12, pp. 383-419, figs. 4). — ^This contains several articles abstracted 
elsewhere in this issue, together with one entitled Feeding Swine in Dry Dot, 
by W, D. Robison, and notes. An index for 1917 is appended. 

Monthly bulletin of the Western Washington Substation (Washington 
Sta., West. Wash, Sta. Mo. Bui., 5 (1918), No. 10, pp. 141-156). — This number 
contains brief articles on the following subjects: The Function of Grades and 
Standards in the Marketing of Farm Products, by A. Hobson; Varieties and 
Culture of Cane Fruits in Western Washington, by J. L. Stahl (see p. 643) ; 
Silage Crops for Western Washington, by E. B. Stookey (see p. 637) ; Very Early 
Hatches Pay Best, by Mr. and Mrs. G. R. Shoup (see p. 678) ; and Winter IVork 
in the Orchard, by A. Frank. 



NOTES. 


Connecticut State Station. — Elijah Eogers, of Southington, and William H. 
Hall, of South Willington, have been appoimted to the board of control, vice 
Frank H. Stadtmueller and H. W. Conil, deceased. 

Delaware College. — R, V. Mitchell, professor of poultry husbandry, has been 
granted leave of absence to assist in poultry and egg handling studies in the 
0. S. Department of Agriculture. 

Iowa College. — The college abattoir building has been completed. It is a 
spacious brick structure with a judging ring and seating accommodations for 
1,000 persons. A killing pen, cooling rooms, cooking vat, and equipment for by- 
product utilization are also provided. 

Kansas College and Station. — W. M. Jardine, dean of the division of agricul- 
ture and director of the station, has been appointed president, effective March 1. 
L. E. Call, head of the department of agronomy, has been appointed acting 
dean of the division of agriculture and acting director of the station. O. B. 
Reed, in charge of dairy husbandry work, has also been appointed State dairy 
commissioner, vice G. S. Hine resigned to accept a commercial position. 

Kentucky University and Station. — Under a State reapportionment tax law, 
enacted by the recent legislature, the revenues of the university have been in- 
creased by $200,000 per annum. Plans are under way for a material increase 
in the teaching staif and the undertaking of extensive repairs. The construc- 
tion of new buildings is to be postponed for the present, but plans are being 
formulated for campus grounds under a permanent plan. 

Dr. P. L. McVey was installed as president, June 4. 

In the station, Dr. Philip L. Blumenthal, of the department of chemistry, 
and Owen S. Lee, of the department of fertilizer control, have been granted 
leave of absence for military service. 

Maryland College. — The new agricultural building, costing $175,000, was 
dedicated at Commencement May 30. P. A. Wirt, of the Kansas College and 
Engineering Station, has been appointed extension lecturer in farm mechanics. 

Minnesota University.— A recent State law authorized the maintenance of 
experimental peat farms at Dibbell, Goodridge, and Anoka. A tract has been 
secured for the farm at Goodridge. Arthur G. Tyler has been appointed 
assistant professor of farm engineering, vice L. R. Whitson resigned. 

ICissouri University. — L. P. Childers, extension specialist in soils, has been 
appointed emergency demonstration agent with headquarters at Payette, be- 
ginning April 1. R. A. Kinnaird, extension instructor in soils, has been ap- 
pointed agricultural agent for Clinton County. Miss Bab Beil, extension as- 
sistant professor of home economics, has resigned, effective March 9, and has 
been succeeded by Miss Essie Margaret Heyie. The resignations are also noted 
of John S. McDaniel, extension assistant professor of veterinary science, effec- 
tive April 1, and Clifton R. Thomson and S. R. Miles as assistants in animal 
husbandry, effective April 6 and March 15, respectively. 

Two-year certificates in agriculture have been awarded to a class of 20 
students- 

Cornell University and Station. — ^Dr. Lewis Kmidson, professor of botany In 
the college of agriculture and plant physiologist in the station, has been granted 
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leave ot absence to engage in Y, M. O. A, work in France. Lawrence Erickson 
has resigned as instructor in botany and has enlisted in the Coast Artillery. 

Ohio State University. — ^The appointment is noted of L. O. Lantis, of the 
extension department, as instructor in rural economics. 

Porto Xico Federal Station. — F. E. Kempton, Ph. D., University of Illinois, 
1918, has been appointed pathologist. 

Tennessee University, — Four tractor short courses of three days each were 
held during l^Iarcii and April at Knoxville, Jackson, Memphis, and Columbia. 
The courses were under the supervision of the division of extension and the 
college of engineering of tlie university, the Food Administration, and the 
State department of agriculture, and in the Memphis short course the ex- 
tension divisions of Mississippi and Arkansas and the college of engineering 
of the University of Arkansas cooperated. 

Virginia College and Station. — ^The legislature made substantial increases in 
its appropriations for the biennial period ending February 29, 1920. The col- 
lege will receive $153,000 the first year and $128,000 the second year, and pro- 
vision is made for the establishment of a department of education. The sta- 
tion will receive $30,000 each year, this being an annual increase of $14,000. 
The extension division will receive $76,191.57 the first year and $92,191 the 
second year. The Crop Pest Commission and the Live Stock Sanitary Board 
will receive $15,000 and $12,500, respectively, each year. 

A. B. Massey, assistant professor of botany and assistant botanist of the 
Alabama College and Station, has been appointed associate plant pathologist and 
bacteriologist, effective June 1. 

Canadian Instrnotion in Agriculture behind the Lines. — A system of instruc- 
tion has been organized in one of the divisions of Canadian troops in Prance, 
and known as the University of Vimy Ridge. Lectures are given to large 
groups on subjects selected to equip men in active service for greater efficiency 
in business, the professions, agriculture, and other great industries of the 
Dominion.” Classes are organized for smaller groups, and indivlduai instruc- 
tion for more advanced students with recognition and credit on their return to 
Canada for work accomplished. It is also planned to obtain in this way an 
organization and staff vrhich will be prepared to devote its attention to edu- 
cating the soldiers during the interval which may elapse between the conclu- 
sion of peace and their return to Canada! Agriculture, applied science, and 
vocational branches are among the subjects to be taught in this way. 

What is known as Khaki College has subsequently been organized. This 
work is carried on farther back of the lines than the foregoing and is constituted 
on a somewhat more elaborate and permanent basis. A chancellor and senate 
have been appointed to serve as the governing body, together with what is 
termed an executive faculty, consisting mainly of heads of departments. 
Certificates of proficiency are issued by the college on the recommendation of 
heads of departments. 

Eight departments have been arranged, among which is agriculture. 
Lieutenant P. Stewart, formerly district supervisor of agriculture in New On- 
tario, has been given charge of the work in agriculture, which also has two 
lecturers on animal husbandry, and one each on field husbandry, horticulture, 
farm bookkeeping, agricultural English, and poultry. 

Khaki College has been under way about six months. Over 900 students 
have been enrolled and about 370 took the first examination. 



EXPERIMENT STATION RECORD. 


VoL. 38. 


June, 1918. 


No. 8. 


From time to time reference has been made in these columns to the 
progress and development of the International Institute of Agri- 
culture at Home. This unique institution, conceived to bring to- 
gether the nations of the world for the advancement of agricultural 
interests through cooperative endeavor, has been from its inception a 
very interesting undertaking. Organized after many discourage- 
ments and delays, and regarded even after its establishment with 
some skepticism, it has entered upon a number of important fields of 
service and has demonstrated its capacity for usefulness in many 
directions. 

The Institute has now completed its first decade of active opera- 
tions. Much of this period has been necessarily devoted to problems 
of organization. The number of countries supporting it financially 
has been increased from forty to fifty-six, representing fully ninety- 
eight per cent of the entire population of the world. To enlist and 
retain the cooperation and support of these nations for so novel an 
enterprise has been in itself no small achievement. In addition a 
permanent organization has been effected, a staff of about one hun- 
dred regular employees has been built up, several series of publica- 
tions established, and tangible progress made on numerous projects 
of importance. 

‘ It wdll be recalled by those familiar with the history of the In- 
stitute that responsibility for its establishment belongs primarily to 
two men. The idea originated with an American, Mr. David Lubin, 
of California, who has from the beginning remained the representa- 
tive of the United States on the permanent committee. In carrying 
the project into effect, Mr. Lubin obtained the active support of King 
Victor Emmanuel of Italy, upon whose invitation an international 
conference was held in Rome in 1905. This conference formulated 
a treaty under which, upon the ratification of the various nations, the 
Institute was permanently located in Rome. 

The king erected a palace in 1908 as the headquarters of the In- 
stitute, and provided an annual fund of about $60,000 towatd its 
support. The greater part of its budget, however, is supplied by the 
adhering nations on a cooperative basis from subscriptions ranging 

im''' ' '' 
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from $500 to $8,000 eacli per year. Additional appropriations are 
made by many nations for the translation of the publications 
from French, tiie official language of the Institute, into their respec- 
tive tongues. Some revenue is also obtained from the investment of 
the accumulated reserve funds and the sale of publications. The 
total income is normally about $250,000 per annum. Of this amount 
the United States now contributes $16,600, of which $5,000 is toward 
the publication of English editions and the remainder for the pay- 
ment of its subscription quota and the maintenance of a permanent 
representative. 

The management of the Institute is intrusted to two bodies, a 
governing board known as the general assembly, and an executive 
board termed the permanent committee. The delegates to both these 
bodies are chosen by the respective governments, thus making the 
Institute distinctly an international enterprise. The general as- 
sembly was expected to meet about once in two years for sessions of 
about a week’s duration to vote the budget, review and approve the 
work of the permanent committee, and authorize changes desired in 
the plan and methods of work, but on account of the war conditions 
no meeting has been held since 1913. The permanent committee, 
however, which comprises the permanent resident representatives of 
the various nations, has continued to meet about once a month and to 
administer the affairs of the Institute along substantially the usual 
lines. 

The original aim in founding the Institute is well set forth in a 
letter of King Victor Emmanuel in 1905, advocating its establish- 
ment, as follows: Farmers, who generally form the most mimexbus 
class in a country and have everywhere a great influence on the 
destinies of nations, can not, if they remain isolated, make sufficient 
provision for the improvement of the various crops and their dis- 
tribution in proportion to the needs of consumers, nor protect their 
own interests on the market, which, as far as the more important 
produce of the soil is concerned, is tending to become more and more 
one market for the whole world. ^.Tlierefore, considerable advantage 
might be derived from an international institute, which, with no 
political object, would undertake to study the conditions of agricul- 
ture in the various countries of the world, periodically publishing 
reports on the amount and character of the crops, so as to facilitate 
production, render commerce less expensive and more rapid, and es- 
tablish more suitable prices. This institute, coming to an under- 
standing with the various national offices already existing for the 
purpose, would also supply information on the conditions of agricul- 
teal labor in various localities, so as to serve as a safe and useful 
guide for emigrants ; promote agreements for mutual defence against 
' disease of plants and animals, where individual action is insufficient, 
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and^ finally, would exercise an action favorable to tbe derelopment 
of rural cooperation, agricultural insurance, and credit.” Most of 
the objects set forth in this letter were embodied in the treaty of 
1905, which constitutes its basis of operations. 

The work of the Institute is now organized under four bureaus. 
These consist of the General Secretary’s Department and Library, 
and the Bureaus of General Statistics, Agricultural Intelligence and 
Plant Diseases, and Agricultural Economics. Mention should also 
be made of the four permanent commissions corresponding to the 
bureaus. These commissions serve as advisory bodies to the respec- 
tive bureaus, while their presidents, together with the president 
and vice-president of the Institute, form a special committee to deal 
with many matters of administration. A number of special commis- 
sions have also been created from time to time. The permanent staff 
of employees consists mainly of abstractors, statisticians, and transla- 
tors, and usually represents from ten to twelve nationalities. 

The General Secretary’s Office is largely administrative, but also 
includes the Library and the Bureau of Agricultural Legislation. 
The Library is, of course, an important feature of the Institute, It 
has now been organized eight years and consists of about 70,000 
volumes dealing with agriculture, the natural and social sciences, 
etc., of the various countries. Nearly 2,700 periodicals are normally 
received, special efforts being made to secure those dealing with agri- 
cultural economics and statistics. It is thus already among the largest 
agricultural libraries in existence, and it is expected to build it up 
much more extensively at the close of the war. 

The Bureau of Agricultural Legislation began work in 1911 and 
has since published annually an IntematioTial Tearbooh of Agrieul- 
tural Legislation. This volume contains the texts of the most im- 
portant enactments of the year and bibliographical references to 
many others of less significance. It constitutes a most useful com- 
pilation of material not otherwise assembled and most difficult of ac- 
cess. The preparation of a five-year index to this legislation was 
approved in 1916, but its execution has been postponed until the close 
of the war. 

The Institute has been from the beginning particularly interested 
in the production of statistical information as to crop and market 
conditions. It has realized tlie great advantage to farmers and to 
others of complete and authoritative information as to the state of 
the world crops, the estimated and actual harvest, wholesale and re- 
tail prices and their4uctiiations, trade movements, and similar factors. 
The obtaining of such information obviously presupposes the ex- 
istence of adequate crop reporting machinery within the various na- 
tions, and the provision of such machinery is a nationaTand not an 
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mtemational problem. Tho Institute has, however, endeavored 
through its permanent committee and general assembly to bring 
about an improvement in this direction and considerable progress is 
reported. It is announced that the agricultural statistical service 
in several countries has been organized entirely or in part on the 
basis recommended by the Institute, and that in a number of others 
greater uniformity in methods of reporting data has been secured. 

The statistical work of the Institute is centered in the Bureau of 
General Statistics. This bureau has published monthly since 1910 
the Bulletin of Agricultural and Oommerckd Statistics^ each number 
now averaging about forty pages and issued in French, English, 
German, Italian, and Spanish editions. It constitutes a monthly 
international compilation of data furnished by the respective coun- 
tries as to the most important crops, and despite many diifSculties 
and limitations, supplies much data not previously available in so 
complete a form. During the present year a supplementary series, 
known as Docmmntary Leaflets^ has been added, these comprising 
data on miscellaneous agricultural projects of tropical countries. 
Two semi-annual reviews are prepared, one dealing with the- statistics 
of cereals and the other with the international movement of fertili- 
zers and chemicals useful to agriculture. Most of these data, to- 
gether with other information, are subsequently assembled into the 
t voluminous International Annual of Agricultural Statistics. Several 
monographs dealing with special phases of statistical work have 
also been issued. Among them may be mentioned Les bases theo- 
Hqms de la statistigue agricole internatiomZe^ published in 1914, 
which discusses in detail the principles to be followed in organizing 
agricultural statistical services. 

As a recent statement by the Institute points out, an international 
institute of agriculture can not be conceived which has no service 
designed to supply the nations with information of every sort regard- 
ing the increasing progress along technical lines in every branch of 
agriculture.” This essential function is intrusted to the Bureau of 
Agricultural Intelligence and Plant Diseases. This Bureau pub- 
lishes a monthly abstract journal in five languages, as well as mono- 
graphs on current questions from time to time. 

The abstract journal, which has special interest to readers of the 
Beoordy was established in 1910 under the name of the Monthly Bu}- 
Tstm/of Agricidtural Intelligence and Plant Diseases^ but has re- 
cently been rechristened the Interrmtional Review of the Science and 
'Practice of Agriculture. Originally it contained both abstracts and 
original articles, but of late it has restricted itself to the abstracting 
of current literature. It is stated that about 1,000 publications are 
regularly abstracted, and from 1,300 to 1,400 abstracts are published 
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each year- This number is of course much smaller than that for the 
Record^ which in recent years has abstracted from 7,000 to SjOOO 
articles annually. The point of view is also somewhat different, one 
leading aim being to supply information directly to farmers. Many 
of the publications received by the Institute are not available in this 
country, particularly since the outbreak of the wuir, and most timely 
assistance has thus been rendered in making their contents available 
to scientific workers. The Record welcomes this opportunity to 
acknowledge its appreciation of this assistance. 

Special arrangements have been made by the Institute with the 
Dominion of Canada, whereby in recent years many of the abstracts 
inthei?€?’?eujliave been reprinted in the original or condensed form 
in the Agrimltm'al Gazette^ the official publication of the Canadian 
Department of Agriculture. The recently established official 
Journal of the Board of Agriculture of Scotland has also been aid- 
ing in the further dissemination of the information provided by the 
ReV'iew. 

Three monographs have thus far been prepared by the Bureau of 
Agricultural Intelligence and Plant Diseases. These deal respec- 
tively with the organization of the services for the control of plant 
diseases and insect pests in the various countries, the production and 
consumption of chemical manures in the world, and the campaign 
against locusts in several regions. 

The fourth division of the Institute is the Bureau of Economic 
and Social Intelligence. This bureau deals, as its name implies, 
with questions of rural economics and sociology, giving .special 
prominence thus far to agricultural cooperation, credit, insurance, 
and legislative measures. Its publications correspond in a general 
way to those of the Bureau of Agricultural Intelligence and Plant 
Diseases. Its monthly periodical, however, the title of which was 
recently changed to the Intertyatwrial Review of Agricultural Eco- 
nondcs^ consists chiefly of original articles on current economic 
questions. The monographs have dealt with the status of agricul- 
tural cooperation in the principal European countries, hail insur- 
ance and some of its problems, the organization of the statistics of 
agricultural cooperation in certain countries, and an outline of 
European cooperative credit systems. The last-named publication 
was reprinted in this country as a public document and received wide 
dissemination during the discussion of the Federal Farm Loan Act, 

Each of the bureaus prepares short communications for the press. 
Brief abstracts are given of the contents of the various bulletins, 
crop summaries, and other important data. The Bureau, of Eco- 
nomic and Social Intelligence issues monthly, in five languagesj leaf- 
lets of from four to six pages summarizing its longer articles, for use 
of the press. The various press leaflets are wddely distributed, par- 
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The physical chemistry of the proteins, T. B. Bobektson (New York and 
London: Longmans, Green d Co,, 1918, pp. ,'<')• — Xhis is a mew 

edition in English of the book previously noted (E. S. E., 29, p. 408), and has 
been almost entirely I'ewritten' and enlarged to include the literature on the 
subject through the middle of 1917, 

In the introduction the author comments upon the development of two rather 
sharply differentiated schools of opinion in regard to proteins and colloids in 
general. The one school endeavors, so far as technical difficuEies permit, to 
apply directly, with modifications suggested by the properties and structure of 
the particular colloid under investigation, the known laws of what may be, 
termed ‘molecular’ physical chemistry to protein and other colloidal systems, 
while the other school hesitates to do so.” The author claims allegiance to the 
former school, and in this work endeavors to interpret the physico-chemical 
behavior of the proteins in the light of the laws of Boyle and Gay-Lussac as 
applied to solutions by van’t Hoff and of the Guldberg and Waage mass-law. 
He has assumed the validity In protein systems of the first and second laws of 
heat, and in considering the electrocliemieal behavior of proteins the applica- 
bility of Arrhenius’ hypothesis of electrolytic dissociation, of Kolrausch’s law 
of the independent motion of ions, of the Nernst theory of concentration cells, 
and tiie applicability of the Guldberg and Waage mass-law to reactions between 
ions. 

The book contains an extensive bibliography and an appendix in which the 
author’s technique of electrochemical measurements in protein systems is 
explained. 

A detailed method for the preparation of histidin, H. M. Jones (Jour, BioL 
"'OheU,, SS (1918), yo. 8, pp. 4^9-4^1 ). — ^Tlie author describes in detail a method 
for the preparation of Mstidin from the so-called “ blood paste,” a concentrated 
suspension of red blood corpuscles obtained by centrifugating defibrinated ox 
blood. The method is a more detailed statement of the one already in use and 
emphasizes certain apparently insignificant steps in the process which are 
easily overlooked. 

The distillation of cellulose and starch in vacuo, A. Pictet. and J. Saeasin 
(Compt Rmd. Amd. Sci. [Pam], 166 (1918), No. 1, pp. §8, S9 ). — ^The distilla- 
tion of cellulose under a pressure of 12 to 15 mm. results in the formation at a 
temperature of between 200 to 300° G. of a thick yellow oil which soon changes 
to a pasty semicrystalline mass. Purification by recrystallization from boiling 
acetone or water gives a white anhydrous crystalline substance very soluble in 
water, alcohol, acetone, and acetic acid, and almost insoluble in other organic 
solvents. The water solution is neutral to litmus and both sweet and bittbr to 
the taste. It does not distill without decomposition at ordinary pressure. It 
reacts readily with acetyl and benzoyl chlorids, giving triacetyl and tribenzoyl 
derivatives. , ' ^ ^ 

m ' ' 
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The properties of the substance agree closely with those of levoglncosane, an 
hydrolysis product of certain gincosids. Starch and dextrin also yield the same 
product when distilied under reduced pressure, indicating that it is possibly the 
primary hydrolysis product of carbohydrates in general* 

The enzyms which are concerned in the decomposition of glucose and man- 
nitol by Bacillus coli communis, B. C. Geet (Proc. Rop, Soc. {LondonJ^ 

Ser, B, 87 (1914). ^o. B 597, pp. 472-484. 1; 90 (1918), Wo, B 625, pp. 75- 

106, /!gs. 5 ). — Part 1 of this paper deals with the action on glucose and man- 
nitol in the presence of peptone of two artificially selected strains of B, coli 
cow munis, obtained by growth of normal B, coli communis on agar containing 
soilium chloracetate. 

It was foimcl that the selected strains produced from glucose lactic acid in 
relatiTely p^eater, and alcohol, acetic and formic acids in relatively less, propor- 
tion than did the original strains, while from mannitol there was no diminution 
in the production of alcohol and acetic and formic acids. It is concluded that 
the artificially selected strains have not lost the enzyms which bring about the 
final reaction in the production of alcohol and acetic acid, but that a diminution 
of the reducing mechanism of the cell has resulted so that some intermediate 
substance from which formic acid and the precursor of alcohol and acetic acid 
are derived can not be readily decomposed 

Part 2 reports experiments of short duration with an emulsion of the organ- 
isms similar to those above with the exception of the omission of peptone. A 
greater proportion of alcohol, acetic acid, and succinic acid and a smaller pro- 
portion of lactic acid w’ere obtained. 

The results of the experiments show that (1) succinic acid has an origin in 
common with acetic acid and alcohol, (2) the formation of lactic acid is inde- 
pendent of the formation of the above products, and (3) the enzyms which 
effect the decomposition of glucose also cooperate in the decomposition of 
mannitol. 

The author concludes that the fermentation of various carbohydrates and 
allied substances by bacteria is brought about by a single set of enzyms whose 
actions are common to all such cases of fermentation. It is possible that the 
first step in the degradation of a particular molecular structure may require a 
special enzym in order to produce the first intermediate substance which would 
be the same for all analogous cases of fermentation. 

Part 3 deals with various phases in the decomposition of glucose by an emul- 
sion of the organisms. The products resulting at different stages in the decom- 
position of glucose by B. coli communis were analyzed with the following 
results : During the period characterized by the rapid death of the cells there 
was no formation of lactic acid, the sugar being transformed into alcohol and 
formic, acetic, and succinic acids. During the period of multiplication there 
was a transformation of glucose into a more complex substance, and in the 
period immediately following lactic acid was produced to the extent of 70 per 
cent of the sugar consumed. The independent existence of enzyms in the cell 
has been shown by the fact that the amount of sugar decomposed during the 
rapid diminution in the number of cells was as great as during the growth of the 
cells and by the fact that the several fermentation phenomena are independent 
of one another. , 

Studies on enzym action. — XIV, Further exp^Iments'on Epolytic actions, 
K. G. Falk (Jour, Biol, Ohem,, SI (1917), No, 1, pp. 97-lBS ), — Continuing the 
studies previously noted (E. S. K., 34, p. Ill), a systematic investigation of the, 
'factors wvhich control the loss or destruction of the activity of the ester-hydi?^, 
/ if zing enzyms or lipases was undertaken. 
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** Tlie inactivation of esterase and lipase preparations by acMs, bases, neutral 
salts, alcoliols, acetone, esters, and beat led to the hypothesis that the active 
enzym grouping in these substances possessed the enol-lactim structure, 
““C(OH)==N---, which became inactive by tautomerization to the keto-lactain 
structure, — CO— NH— . This hypothesis was tested by studying the actions of 
such groupings in dipeptids and an imxdo ester.” 

It was shown that in the presence of simple peptids, esters are hydrolyzed 
under conditions which favor the production in the former of the enol-lactim 
grouping, that ethyl imidobenzoate, having the enol-lactim structure, possesses 
marked ester-hj’drolyzing action as well as certain properties strikingly analo- 
gous to those of the naturally occurring lipolytic enzyms, and finally that, under 
conditions under which the occurrence or formation of the enol-lactim structure 
might be expected (action of alkali), ester-hydrolyzing substances are produced 
from proteins,” 

The method of specific coagulation applied to the ferments of the pan- 
creatic juice, E. S. London and E. P. Pakhotina (Compt Rend, Soc. Biol, 
[Pam], SO (19.17), No. 15, pp. 758, 759; ahs. in ahem. Ahs., 12 (1918), No. 1, 
p. 47), — By fractionating a mixture of the ferments of pancreatic juice by suc- 
cessive treatments with ammonium sulphate ions according to the principle out- 
lined on page 786, the authors were able to obtain a successive precipitation of the 
different ferments. The amylolytic ferment was precipitated first at a concen- 
tration of ammonium sulphate of 20 gm. per 100, the proteolytic next at 30 gm. 
per 100, and the lipolytic last at almost 50 gm. per 100. 

Improvements in bacteriological media. — I, A new and efiicient snbstitate 
for nutrose/' B. L. M. WAunrs (Indian Jour. Med. Research, 4 (1917), No. 4, 
pp. 786-790; Agr. Jour. India, 12 (1917), No. pp. 021~-632; ahs. in Chern. Abs., 
12 (1918), No. 5, p. 495). — The new substitute for “mitrose” is composed of 94 
parts peanut flour, 5 parts casein, and 1 part sodium carbonate. The product 
consists of a very finely divided white powder with a sweet taste and a neutral 
reaction. Its solution in hot water gives a faint opalescence due to the fat 
still remaining in the peanut flour. Used in the Conradi-DrigalsM culture 
medium, it gives a transparent medium on which organisms of the typhoid-eoli 
group grow very rapidly. The property of stimulating the growth of organisms 
is apparently due to the presence of a “ vitamin ” associated with the globulin 
of the peanut flour. 

The author states that combined with egg white and a little salt the new 
nutrose makes an excellent diabetic bread of high protein and low carbohydrate 
content. 

A method for the preparation of uniform collodion membranes for dialysis, 
C. UAEHm (Jour. Biol Chem., S2 (1917), No. 8, pp. 447-453, fig. 1),—Aii ap- 
paratus is described by means of w^hich uniform collodion dialyzing nieml:>ranes 
may be made. The permeability and time of dialysis may be established by 
standardization with phosphate mixtures and may be changed by varying the 
period 'Of drying. 

Oxidation of ammonia to oxids of nitrogen, W. G. Adam (Chem, Trade 
"Jour., 62 (1918); No. 1606, pp. 181, 182, fig. 1). — commercial converter is de- 
scribed, capable of producing one ton of nitric acid every 24 hours from synthetic 
ammonia. The converter consists essentially of an aluminum box containing a 
window for observation and having four close layers of platinum gauze held by 
asbestos rings between aluminum flanges. The lighting up of the catalyst is 
obtained by means of an electrically heated platinum spiral inserted, in the mi:^:- 
tttre of ammonia and air in close conteict with the catalyst, a mixture richer la 
ammonia being passed for a few secomfe uutii the catalyst is suiicientiy hot to 
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continue the action. With the thickness secured by four layers of the gauze, 
and the correct flow by gas, the heat developed is suificient to maintain the cata- 
lyst at the correct temperature after the action has started, Le&s than four 
layers allows, a slip of ammonia through the catalyst. 

The preparation of cyanamid, A. E. Osteebeeg and E. C. Kbndalu {Jour. 
Biol. Vhem., 32 (1917), No. S, pp. 297, 298). — method by which cyanamid may 
be easily obtained in a high state of purity is described as follows : 

Two hundred gm. of calcium cyanamid are mixed in a 3-liter flask with 1,500 
cc, of distilled water. Into this mixture carbon dioxid is passed until the reac- 
tion is neutralor only slightly alkaline. The temperature should be kept below 
40° G. to prevent polymerization. The precipitate is then filtered on a Buchner 
funnel and washed with water. The filtrate is placed in a 3-liter flask, a small 
amount of talcum added, and the solution concentrated by distillation on a 
water bath in vacuo until a solid crystalline mass is formed on cooling under 
cold water. This is extracted three times with ether, the ether distilled off 
on a water bath, and the remaining solution concentrated over sulphuric acid 
in vacuo. The method gives a yield of 92 per cent of the theoretical. 

Dried blood in agriculture; its importance and researches on its adultera- 
tion, M. SiEOT and G, Joket (Ann. Sei. Agron., 4 . sen, 5 (1916), No. 10-12, pp. 
47S-Jf95). — The authors emphasize the importance of detecting adulteration In 
dried blood, describe tbe usual methods of preparing blood and roasted leather 
for fertilizers, and discuss the detection of adulteration in dried blood by the 
microscopic method, its general characteristics, tannin content, and proximate 
analysis. 

The most common adulterant of dried blood is roasted leather meal, which, 
from the point of view of rapidity of assimilation of nitrogen, is of very little 
value compared with dried blood. Detection of this adulterant is difficult by 
microscopic examination on account of the presence in a poorly prepared blood 
of particles closely resembling those in leather meal. Pure samples of dried 
blood and of leather meal can he differentiated by their general appearance, 
odor, and behavior on heating, but in a mixture of the two the tannin test is 
the best indication of the presence of the leather meal. 

Tables are given of the content of nitrogen, moisture, ash, total organic mat- 
ter, and protein in pure dried blood, leather meal, dried meat, dried horn, and 
other fertilizers. The difference between the total organic matter and protein 
is a useful factor in detecting adulteration of dried blood, for the pure blood 
gives a value of from 0 to 3.5, while in adulterated bloods the values are con- 
siderably above 3.5, Composite fertilizers sold under the name of organic fer- 
tilizers and characterized by mixtures of mineral superphcKSphates and organic 
nitrogen in the form of blood, leather, or dried meat have been examined and 
the amount of leather determined by this factor. 

In 112 samples of dried-blood fertilizers examined by the authors from Sep- 
tember, 1913, to March, 1917, 46 were adulterated, those by leather alone exceed- 
ing 26 per cent. Attention is called to the importance of determining in a fer- 
tilizer not only the amount of nitrogen but its nature. 

The ratio of total nitrogen to soluble nitrogen in flour, E. Rousseaijx and 
M. SmoT (Am. Falsif., 10 (1917), No. 109-110, pp. 556-5$0). — Continuing in- 
vestigations previously noted (E, S. B., 31, p. 809), the authors have deter- 
mined the ratio of total to soluble nitrogen in several varieties of flour with 
particular reference to the baking quality of tbe flour. The following results 
were obtained; Flour with extraction value below 70 per cent, 5.73; extraction 
value above 70 per cent, 6.2 to 7.3 : American flour rich in gluten, 7,B to 8 ; sus- 
' pected flour, 1,6 to 5 ; corn flour, '5,5; rye, 44; a mixture, of 15 per cent rye and' 
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So per cent wheat, 5.57 ; bean flour, 8.2; rice flour, '28.6 ; 10 per cent rice and 90 
per cent wheat, 7.75. Addition of iimewater to an inferior flour gives a lower 
nitrogen ratio and improves the baking quality. 

The authors conclude that a too great disproportion between total and soluble 
nitrogen corresponds to difficulties in baking, and that the action Is most favor- 
able when the nitrogen ratio is in the vicinity of 6. The determination is of 
practical interest in indicating the proportions of different flours necessary to 
produce the best results in baking. 

The soluble nitrogenous matter as an index of the baking value of flour, 
Rotjsseaux and SraoT (Compt, Rend. Acad. 8cL [Pari^], 166 (1918), No. 4/pp. 
190-192; Ann. Chim. Analyt., 28 {1918), No. S, pp. 50-5S). — Substantially noted 
above. 

The catalase activity of American wheat flours, C. H. Bailey {Jour. Biol. 
Ghem., 82 {1917), No. S, pp. 589-645, fig. 1). — The author at the Minnesota Ex- 
periment Station has investigated the relationship between the catalase activity 
and grade of American wheat flours with a view to the practicability of utilizing 
this test in distinguishing between different grades of flour. Four series of sam- 
ples from different mills in 35biiiinesota were tested, including samples of patent, 
straight, first dear, and second clear floura The method employed was as 
follow’'S : 

One gin. of flour was placed in a mortar and triturated with about 25 cc. of 
distilled water and then washed into a bottle with 75 ec. of water. The bottle 
was connected with a eudiometer and a separatory funnel, through which, after 
the water level in the eudiometer had been brought to zero, 5 cc. of a perhydrol 
(80 per cent HaOa) solution was admitted to the flour su^ension. The first 
reading of the evolved gas was made at the end of 30 minutes, the second and 
last at the end of an hour. 

Tables are given showing the source and grade of the samples, their ash con- 
tent, and catalase activity expressed in terms of cubic centimeters of oxygen 
evolved in 30 and 60 minutes with a 1 gm. charge of flour. The results show a 
close but not exact parallelism between the percentage of ash and the quantity 
of oxygen evolved. The catalase activity increases at a more rapid rate than 
the pereentge of ash, which is of distinct advantage in distinguishing between 
the various grades of flour. An additional -advantage of this procedure is tliat 
it can be made in shorter time and with less expensive apparatus than the ash 
determination. The author considers the test to be of considerable value in 
indicatlEg the grade of flour. 

Wheat bran, , its substitution and adulterations, B. Ckncxm (Ann. Falsif., 
10 {1917}, No. 109-110, pp. 589-554, figs. 12).— This article describes the physi- 
cal, chemical, and microscopic characteristics of wheat bran and of the various 
substances used to adulterate it, such as the husks of various cereals, cornstalks, 
peanut shells, sawdust, and mineral matter, as sand, chalk, etc. Attention is 
<*alled especially to the occasional presence in commercial bran of castor-bean 
meal, which is exceedingly poisonous to animals. 

Poisonous bread and flour: Characterization and determination of sapo- 
to,xins, L, SmcKmr '(Ami. Falsif., 10 {1917), No. 109-110, pp. 561-572, figs. 
8 ). — ^Attention is called to the possible presence in flour not highly milled of 
poisonous grains, particularly fennel, which can be eliminated from wheat only ^ 
With great difficulty. The presence of fennel in flour may cause the waV: h»ad'"' 
made from the flour to be injurious to the health on account of 'the^sftprroxins 
contained in it ' 

The author , reviews the chemical and physical properties 'of the ' 'MpO'toxins 
and describes 'a method of detecting their 'presence ‘in 'flout' by 'means of' their 
hemolyzing action on blood. The materials employed for the reaction are an 
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artificial physiological solntion of sodium chiorid and a 10 per cent blood eintil- 
sion. The flour to be examined is extracted with ether to remove the fat, and 
the sapotoxins are subsequently extracted by the physiological salt solution. 
The clear filtrate containing the sapotoxins is treated with 0.5 ce. of the Wood 
emulsion and the time of hemolysis noted. Using fresh ox blood, a content of 
6 to 8 per cent of fennel produces hemolysis in 35 to 45 seconds, 2 per cent in 
about 2 minutes, and 0.2 per cent after 2 hours. The author considers as 
“frankly toxic” a flour which, under the experimental conditions noted, hemo- 
lyzes within a minute ; as “ injurious to the health ” within 15 minutes ; and as 
“ dangerous ” or “ suspected ” up to 2 hours. 

The rapidity of the hemolysis depends not only on the concentration of the 
sapotoxins but also on the temperature of the reaction, the nature of the blood, 
and the age of the blood emulsion. Diagrams are given showing the time of 
hemolysis w4th pure saponins at a temperature of 17° C., and with extractions 
of flour mixed with known proportions of fennel, using fresh ox blood for the 
hemolysis. 

On th^ estimation of amino-acid nitrogen in the blood, S, Okada {Jour. 
Biol. Chem., SS (1918) , No. 2, pp. S25-S31). — ^Tlie author describes a modifica- 
tion of Bock’s process (E. S. R., 37, p. 14) for the removal of proteins in the Van 
Slyke nitrous acid method for the determination of amino acids in blood. After 
coagulation of the blood at boiling temperature in weakly acid solution, the 
filtrate is thoroughly shaken with kaolin (20 gm. per 100 cc.) and immediately 
filtered through a folded filter. The first portion of the filtrate is usually cloudy, 
but on refiltering through the same filter a clear filtrate is obtained giving no 
turbidity or precipitation with trichloroacetic acid or picric acid and no biuret 
action. The filtrate rarely exhibits any tendency to froth. 

Experimental data comparing the various methods of precipitation show no 
appreciable differences in results between this method and the heat-trichloro- 
acetic precipitation method of Bock, but the new method is recommended as being 
** accurate, less \rotiblesome, saving in time, and economical.” 

A rapid colorimetric method for estimating glucose in urine, V. I. Isaac- 
son (Jour, Lab. and Clin. Med.^ S (1918), No. 5, pp, 289-294, figs. 2). — In this 
new method the amount of alkaline-copper sulphate solution reduced by the 
glucose is computed indirectly by determining with the aid of a colorimeter the 
amount left unreduced. The solutions used and methods employed are described 
in detail.*'' 

Italian turpentines, I-III (Ann. R. 1st. Sup. Fo7'estal€ Naz. Firenze, S 
il9ie-17), pp. 155-m, fig. 1; 182-189; 190-202; Ann. Vhim, Appl. IRoms], 6 
(1916), No. MS, pp. mS5S; 7 (1917), No, 1-4, pp. 88-94; (^bs. in CJiem. Abs., 
11 (1917), Nos. 1, pp. 97, 98; 12, pp. 1911, 1912), — Three studies are reported. 

I. Essential oil of turpentine of Pinus pinea, F. G. Palazzo. Extensive studies 
are reported of the oil obtained from P. pinea with a view to its production and 
commercial use. As is true of other varieties of the Pinus family a high per- 
centage of a-pinene was obtained. The fraction distilling from 175 to 180° C. 
was practically all Wimonene. Distillation of the oil gathered at different times 
of the year showed a marked variation due partly to climatic conditions, the 
largest amount of essence being obtained generally in April. 

The author emphasizes the value of this essence of turpentine as a new source 
of Mimonene, which has a commercial use in the manufacture of artificial 
ethers, perfumed soaps, and varnishes, and on account of its high Solubility in 
00 per cent alcohol, high inflammability, and pleasant odor. It is claimed that 
it : has a beneficent physiological action in cases of tuberculosis, and thht its, 
'Continued inhalation does not cause headache, vertigo, nor kidney affections*,'' ; ; 
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II. Italian turpentine from Pinhs pinaster, Mina Palazzo. — ^Analyses are re- 
ported of an industrial turpentine oil from P. pinaster, and also of an industrial 
turpentine oil produced in Italy consisting of a mixture of the turpentines of the 
maritime and domestic pines and varying' in its composition according to the 
proportions of the two constituents. The oil contained 2.35 per cent resin and 
colophony oils as adulterants. 

III. Applications of the essence of turpentine from the domestie pines, P. C. 
Palazzo and E. Azzarello. — Further studies of the properties of the essence 
of turpentine from the domestic pine (P. pinea) are reported. The drying 
power of the oil in enamels, varnishes, and paints compares favorably wdth that 
of the commercial oil of turpentine and technical limonene. Its notable solvent 
power for many substances combined with its high flame test make it a valuable 
solvent Inhalation of the vapor does not produce the narcotic effect of the 
ordinary oil of turpentine. 

Pats and fatty acids from petroleum, R, J. Mooke and G-. Egloff (Metalkirg. 
and €hem. Engin., 18 {1918), No, 6, pp. S08-311, fig. 1; Oil, Paint and Drug Be- 
porter, 98 (1918), No. 18, pp. 89, 60). — ^This paper shows the extent to which 
the synthetic production of fats and fatty acids from hydrocarbons present in 
petroleum oil has been successful. The past work on the subject Is reviewed 
under the following methods: (1) Through halogenation of aliphatic hydrocar- 
bons, (2) by way of Grignard’s reaction, (3) by way of naphthenes, and (4) 
through direct oxidation of paraffins or olefins. Preliminary experiments have 
been conducted by the authors of passing vaporized kerosene and chlorin after 
heating into an electrical ^lent discharge field of high potential, adding carbon 
dioxid at the same time. Indications are that a certain amount of fatty acids 
is formed under these conditions. 

Bata in regard to a new oil extracted from Blepharocalyx gigantea (Hor- 
comolle), F. Zelaba (An. Soe. Quint. Argentina, 5 {1911), No. il, pp. 220-281, 
figs. Sf Univ. Tueumdn, Inform. Dept. Invest. Indus., 1911, pp. 5-lS, figs. 

A study of the Horco-molle, a tree which gi’ows abundantly in Tucuman, within 
the subtropical zone, showed that from it could be extracted a new oil which, 
because of its agreeable aroma and easy extraction, could be incorporated into 
perfumes. The botanical and histological properties of the tree are summarized 
and the following analytical constants given : 

Density at 15® 0., 0.9188; boiling point at 700 mm., 109.0® ; specific rotation 
at 28®, —2® 22^ ; index of refraction at 27.5°, 1.4732; solubility in SO per cent 
alcohol 6.1, in 00 per cent alcohol 3.7 ; saponification number, 50 mg, ; percentage 
of ether, 18.164; percentage of alcohols, 15.66; acetyl number, 172 mg.; per- 
centage of total alcohol, 31.563 ; and percentage of free alcohol, 15.903. Tim oil 
gave as color reactions with sulphuric acid, an intense red ; with nitric acid, 
a brownish red ; and with hydrochloric acid, a greenish red color. 

Power alcohol: Proposals for its production and utilization in Australia 
(Aust. Advisorp Council 8ei. and Indus. Bui. 6 (1918), pp. 69, figs. 2). — This 
publication includes a general discussion of the question of liquid fuels in Aus- 
tralia, the advantages of alcohol as a fuel, the available sources for its produc- 
tion with the relative cost of the product from each source, the engine problem 
with proposed alterations necessary to axisting types of internaheombustibh 
engines, the utilization of by-products In distillation of alcohol, and Government 
regulation for the manufacture and denaturation of industrial alcohol. 

The crops suggested as promising for cultivation as raw materiah for the 
- menufacture of power alcohol are 'green sorghum stalks, sorghum grain,: cassava, 
and sweet potatoes. As these crops are not grown at all or only on a small 
scale in Australia at the present time, their development may lead to the culti- 
vation of areas unsuited for other crops, and so may assist in diversification. 
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It is reconamendeG tbat power alcohol be denatured with 2 per cent of either 
the fractions of coahtar oil distillates obtained at a temperature of from 170 
to 230'* €• or with creosote oil. 

Actual state of our knowledge of microbiological retting. — Applications in 
the study of retting of colonial textiles, F. HniM and Eijllieb (But. Off, 
Colon. IFranee], 10 (1917), No. 118-120, pp. 621-6S9), — This is a review of the 
literature on the subject of the mechanism of the retting of flax and hemp and 
the organisms which are involved in the process, with a view to the estabtlsli- 
ment of a series of experiments in regard to the retting of colonial textile liliers. 
The authors suggest that, since the retting organisms in tropical countries are 
probably different from those In European countries, it is logical to attempt to 
isolate the organisms acting naturally uixm the vegetable tissues in the Tropics 
rather than to study the effects on these textile tissues of the microorganisms 
involved in the retting of European fibers. 

Chemicals in use in the rubber industry and their applications, A. J. 
UuT^E (Arek. EuMercuIt. Nederland. Indie. 1 (1917), No. 5. pp. 403-412) .—This 
is a general discussion of the various chemicals in use for coagulation, anti- 
coagulation, bleaching, and disinfection. 

The chemical composition of Hevea latex, K. Goktee (ilreJn Buhberciitt. 
Nederland. Indie, 1 (1917), No. 5, pp. S75-377). — ^The following analysis of 
Hevea latex is reported per liter of latex : Rubber after coagulation with acetic 
acid, 370 gm. ; and serum, 29.1 gm. The composition of the serum was ash, 
5.3 gm. ; protein, 3.4 gm. ; quebrachite, 14.5 gm. ; and sugar, 2.5 gm. 

Investigations in regard to the influence of protein hydrolysis products on 
the velocity of vulcanization of rubber were conducted by treating 185 gm. of 
rubber with 15 gm. of sulphur and 0.37 gm. of leucin and comparing the vulcani- 
zation time with that of the same amounts of rubber and sulphur without the 
leucin. The time of vulcanization with leucin was 105 minutes, and for the 
control 115 minutes- The author suggests that possibly amyl amln, which at 
high temperatures under the influence of carbonic acid breaks down into leucin, 
is the substance which acts as a vulcanization accelerator. 

In regard to the possibility of manufacturing acetic acid on rubber es- 
tates, P. E. KEtrcHEOTUs (Arch. Buhhereult. Nederland. Indie, 1 (1917), No. 5, 
pp. 413-417, fig. i).— Investigations conducted by the Central Rubber Station, 
Butch Bast Indies, show that it is possible to manufacture acetic acid from 
alcohol by fermentation which is cheaper than the present market price of 
acetic acid, and which is satisfactory for coagulation of rubber. The simple 
apparatus required for the fermentation is described. 

Home canning and curing of meats, M. Anna Hauser (N. J. Agr. Col. EM. 
Bnl., 1 (1917), No. 15, pp. 11). — ^This publication gives general directions for 
canning meat and poultry, for curing meat by drying and smoking, and for 
utilizing the fat, scraps, and trimmings in various ways. 

The canning and preserving of vegetables and fruits, H. S. Elliot (Sien. 
Rept. Dept. Agr. Fla., 14 (1915-16), pt. 2, pp. 148-162). — This is a compilation ^f 
information on the above subjects from numerous sources. It includes a classifi- 
cation of the methods of food preservation, a definition of canning terms, useful 
tables for the canner, general directions for preserves, jellies, and marmalades, 
and special directions for bottling the juice of grapefruit 

Canning chart, directions, and recipes, compiled by Dilla E. Wimple (A«w. 
Mpt So. Dak. Sort. 80 c., 13 (1916), pp. 28, 29).— A two-page chart is given 
with explanations and suggestions for canning by the cold-pack method. Some 
recipes are Included and a bibliography of bulletins on canning is appended. 

How to utilize and preserve our fruits with the present scarcity uf- sugar,' 
A.'Trueixe (Vie Agr. et Rurale, 7 (1917), No. 39, pp. 220-223), — ^The' author'has" 
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described tbe preparation of different products from apples and pears according 
to old recipes witboiit the use of sugar. 

Fmit and vegetable drying. — Types and models of driers, F. L. Overly 
(I owa State CoL, Agr, Ext. Dept., Emergency Leafiet {1911), pp. 7, figs. 8).— 
This leaflet discusses the advantages of drying and gives simple rules for drying. 
It also discusses various types of driers that are adapted to home use. 

A successful community drying plant, C. W. Pugsley (U. 8. Dept* Agr*, 
Eurmera^ Bui. 916 (1917), pp. 12, figs. 9 ). — A successful community drying plant 
located at Lincoln, Nebr., is described. The principle employed is an adapta- 
tion of the electric-fan process of drying. A stream of dry air is drawn con- 
tinuously across the products being dried, A detailed description of the drier 
is given with diagrams and a bill of materials for its construction. A con- 
venient method of heating is described. The publication also contains sug- 
gestions for the preparation of fruits and vegetables for the drier and for the 
storing and cooking of the dried articles. The importance of community driers 
is emphasized, and a working scheme for their operation outlined. 

METEOEOLOGY. 

Climatology, A. J. Goi^nob (Statis. Year Book Prop. Quebec, 1917, pp. 
figs. 6 ). — ^Tables are given which summarize data regarding temperature, 
precipitation, and sunshine at a number of stations in Quebec during 1916, as 
compared with preceding years. A method of combining temperature with rain- 
fall to yield an index number for each month of the growing season is described, 
and the application of the method to the months of April to September, 1916, la 
illustrated. The limits of optimum temperature for plant growth as selected 
for this purpose were as follo’ws : 

Limits of optimum temperatures for plant growth in Quebec, April to September. 


Period. 

April. 

May. 

dune. 

duly. 

Aug. 

Bay, lower limit 

Ni^t, lower limit | 

F. 

m 

43 

« F. 

CO 

43 

° F, 

70 

50 

F. 

70 

50 

“ F. 

70 

50 


“ For each station the number of days with a temperature equal to or exceed- 
ing the limit in the respective months was counted and tabulated and also the 
number of nights in which the temperature did not fall below the assigned 
limit In effect this procedure measures the number of days which received a 
sufficient quantity of heat and gives no weight to heat in 'excess.’’ 

Regarding rainfall, it is stated that for the crops usually grown in Quebec 
the efficiency of the moisture ... in promoting growth increases rapidly and 
directly with the rainfall at first, but after the rainfall has reached the neigh- 
borhood of 4 in. for the month it is evident tliat normally a much smaller addi- 
tional quantity will suffic'e to maintain the soil in a condition sufficiently moist 
for agriculture. Some method of weighting the rainfall figures is, therefore, 
required which will give the greatest weight to increase in rainfall below some 
assigned limit and Tittle or no weight to increase above the same limit. . . . 
The rainfall totals (for each month) may be considered as ranging upward from 
zero Without limit, and it is therefore always possible to find an arc of which 
the rainfall total is the natural tangent Thus, for example, if the rainfall be 0.3 
in., we have 0.3 as the tangent of 16®' A2 ’ ; or if the rainfall be '4.5 In., we have 
that the tangent of T7® '.2S'' is AS. 'Further/ after -the corre^t^onding arc As 
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fonEcl, we can always determine its natural sine. Thus, In the examples now 
quoted, the sines of Id"" .42' and 77° .28' are known, respectively, to be 0.287 
and 0.976. The final measure of the inflnence of the rainfall of 0.8 in. is 0.287 
and of 4.0 in. Is 0.976. A reference to the diagram (fig. 1) will show how 
rapidly the measure increases with the rainfall at first, but that after the rain- 
fall has reached what we assume to be near the'optiiiiuni amount the measure 
becomes practically constant.’* 

The figures for temperature and rainfall are combined by means of a triangle, 
one side of which has units of length equal in number to the number of suffi- 
ciently wmrm days and the other units of length corresponding to the number 
of sufficiently warm nights. “ If the angle betw'een these two sides be the angle 
whose tangent is the rainfall, then the area of the triangle is equal to the prod- 
uct of those two sides into half the sine of the included angle. Or more briefly, 

Index-area~FdXP«X^ sine arc tan R 

where Pd is the frequency of wmrm days, and P;i the frequency of sufficiently 
warm nights, and R is the total rainfall for the month. Now, since the fre- 
quencies and the rainfall are 
variable for the montlis and 
for the stations, we shall ob- 
tain a series of areas which 
may be entered on a map and 
differentiated by lines in the 
usual manner,” Charts iliiis- 
trating the application of the 
method are given. 

Where wheat is grown 
( U. Dept. Agr., Wat. Weather 
and Crop Bul.^ Wo. 7 (1918), 
pp. £, §, figs. S ). — ^Two charts 
illustrating the distribution of 
winter wheat growing in the United States and one chart showing the world 
wheat acreage are given and discussed. It is stated that “ the ideal climate for 
wheat is one with a long and rather wet winter, prolonged into a cool and rather 
wet spring, which gradually fades into a warmer summer, the weather growing 
gradually drier as it grows warmer, with only comparatively light rains after 
the blossoming of the crop, Just enough to bring the grain to maturity, with 
abundant sunshine and rather dry air toward the harvest, hut without dry 
and scorching winds until the grain is fully ripe; and then hot, dry, rainless 
weather until the harvest is gathered.” 

Spring frosts (TJ. S. Dept. Agr., Wat. Weather and Crop Bul.^ Wo. 4 {1018), 
pp. B, S, 7, 8, figs. S ). — Three charts are given and explained showing (1) dates 
of planting in seven zones into which the eastern part of the United States has 
been divided, (2) dates In spring when killing frost occurs on the average only 
1 year in 10. and (8) average dates of last killing frost in spring. 

Storm rainfall of eastern United States, A. B. Mobgan and C. H. Paijl 
{Miami [07wo] ■ Gomerv. Dist., Tech. Rpts., pt. 5 {1917), pp. SIO, pU. 8, figs. 
111 ). — This report gives in detail the results of an extended study of storm 
rainfall and run off in the United States east of the 103d meridian. 

This study was undertaken in connection with an engineering examination of 
the Miami Valley, begun immediately after the subsidence of the great flood 
of March, 1913, for the purpose of determining the best plan for preventing 
damage by future floods. Every record of storms of con^uence within^ ,the 
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area named was utilized in compiling ttie data reported. In compiling and 
analyzing the data particular attention was given to duration, intensity, and 
distribution of precipitation, the factors \vhich are of most Interest to engineers 
in general and of vital importance in investigations pertaining to flood control. 
A detailed analysis is given of the time-area-depth relations of 33 important 
storms, the aggregate extent of which reached to nearly every part of the 
eastern United States. For the benefit of those not especially versed in meteoro- 
logical matters there is given a brief summary of the well-established meteoro- 
logical facts which are most necessary for understanding and interpreting the 
results of the investigation. Snowfall was not considered in the investigation 
because it has been found to be a negligible quantity in relation to floods in 
the Miami Valley. 

The iwimary object of the investigation was to reach safe and logical con- 
clusions as to the probable size and frequency of floods in the Miami River, 
with a view to the working out of plans for protecting the valley against floods. 
The general conclusion reached was that an adequate flood-protection plan 
should “provide against a hypothetical storm which would cause a maximum 
flood run-off almost 40 per cent in excess of that of the storm of March 23-27, 
1013, the latter having caused the greatest rate of run-off during the 100 years 
of record for the Miami Elver.” 

The desiccation of the earth, 0. F. voN Heremaxn (Science, n. ser,, 47 
(1918), Ao. 1217, p. 417 ). — ^This is a brief note referring to the formation of 
hydrogen by electrical dischai'ges in the atmosphere as a cause of desiccation 
of the earth. 

SOILS— FEETIIIZEES. 

Soil survey of Meriwether County, Ga., M. Baldwin and J. A. Kebu (U. S. 
Dept. Agr., Adv. Sheets Field Oper. Bur. Soils, 1916, pp. 31, pis. 2, flg. 1, map 
1 ). — This survey deals with the soils of an area of 318,720 acres in west-central 
Georgia lying wholly within the Piedmont Plateau province. The topogi’aphy 
is generally rolling, with drainage well established. 

“ The soils of the county are derived from igneous and metamorphic rocks, 
chiefly granite, granite-gneiss, mica schist, hornblende schist, quartz schist, 
and quartzite. The upland soils are residual from these rocks, while the allu- 
vial soils consist of material washed from the uplands and deposited by 
streams.” Eighteen soil types of 8 series are mapped, in addition to meadow 
(Congaree material). Cecil sandy day loam and Cecil sandy loam predominate, 
occupying 32.2 and 13.7 per cent of the total area, respectively. 

sujnrey of Eichmoud County, Ga., T. M. Bijshnell and J. M. Snyder 
(O'. S. .Dept, Agr., Adv. Sheets Field Oper. Bur. Soils, 1916, pp. 38, fig. 1, map 
I).— This survey deals with the soils of an area of 202,240 acres situated in 
northeastern Georgia. The greater part of the county lies within the Coastal 
Plain province, the surface being reduced by stream erosion to a series of 
valleys and broad, level ridges with gentle to steep slopes. The extreme^ 
northern portion of the county, comprising rolling, somewhat broken land, 
lies in the Piedmont Plateau province, while alluvial flood plains and terraces 
are extensively developed along the Savannah Eiver, w’hich borders the county 
OB the east 

Twenty-seven soil types, including two phases, of 16 series have been mapped, 
in addition to meadow, swamp, and rough broken land. Norfolk sand, Including 
the sand-hill phase, Is the chief type, occupying 33.8 per cent of the total area 
of the county. , , ■ , 

Kane County soils,, G. G. Hobkins, J. G. Hosier, E. Fan Alstine, and F. W. 
Garrett illlinou Sta. Soil Rpt 17 (1917), pp. 60, pU. 2, figs. 8).— Kane County 
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is situated !ii tlie nortlieastem part of the State, lying in three glaciations and 
comprising an area of 513 sq. miles. A small portion of the northwest corner of 
the county is in the Iowan glaciation, but the material deposited by that glaciation 
has been almost entirely covered by a late Wisconsin gravel outwash. The 
east and northeast parts of the county lie in the late Wisconsin glaciation, 
while the \vestern and southern parts of the county are in the early Wisconsin 
glaciation. The Illinoisan glaciation preceded all the glaciations named, cov- 
ering the area with a layer of drift 20 to 60 ft. deep. The topography of the 
county is undulating to slightly rolling in tlie intermorainal tracts, while the 
morainic areas are composed of a series of irregular r^lges containing many 
kettle holes now mostly filled with partially decayed vegetation. Natural 
drainage is said to be frequently imperfect, and, although no large lakes exist 
in the county, many swmmps occur that need artificial drainage. 

The soils of the county include (1) upland prairie soils, (2) upland timber 
soils, (3) terrace soils, and (4) late swamp and bottom land soils, covering, 
respectively, 46.37, 29.48, 4.73, and 18.8 per cent of the area. Chemical analyses 
of the various soil types are reported. 

The fertility needs and methods of management of the soils are fnlly dis- 
cussed. 

Soil survey of Kimball County, Hebr., A, H. I^Xeyei, J. O. Veatch, B. W. 
Tillman, IT, A. Hayes, H. C, Moetlock, and G. E. Collett (H. B. Dept. Agr.^ 
Adv. Sheds Field Oper. Bur, SoilSy 1916, pp. 28, fuj. i, nmp 1). — This survey, 
made in cooperation with the Nebraska Soil Survey, deals with the soils of an 
area of 613,120 acres in the extreme w'estern part of the State and lying within 
the Great Plains province. The county is a high, nearly level to moderately 
rolling, practically treeless plain with an elevation of from 4,800 to 5,300 ft. 
above sea level. Drainage is generally good. 

** The soils of the county are prevailingly light brown in color at the surface 
with grayish, highly calcareous subsoils having a loose, friable structure. Over 
the greater part of the county the soils are residual in origin, the material 
being derived entirely from a single geologic formation. The soils derived from 
alluvial deposits constitute about 10 per cent of the area of the county.” 
Twelve soil types of 5 series are mapped, in addition to rough broken land. 
Sidney loam, Sidney gravelly sandy loam, and Sidney silt loam predominate, 
occupying 40.3, 28.0, and 12.8 per cent of the total area, respectively. 

The experimental detennination of a dynamic soil moisture minimum, 
H. E. PtTLLiNG {Johns Mopkim Vniv, Virc,, n, ser,, No. S {1911), pp. 1S6-188). — 
It Is stated that a method has been devised by the use of which soil samples 
may be obtained with so small a water content that during 24 hours only 
about 0.001 gm, is moved through a space having a cross section of 30 sq. mm. 
The graphs obtained by plotting the data are discussed with their bearings. 

Moisture equilibrium in pots of soil equipped with auto-irrigators, S. 
Holmes (Johns Hopkins Vniv. Circ., n. ser.. No. 3 (1917), pp. 208-219). — ^The 
author has employed the auto-irrigator devised by Livingston, studying the 
details of adjustment required by this device for different soils and different 
moisture contents. Three soils were used, medium fine white sand, light clay 
loam, and a mixture of volumetrically equal parts of the two, each being 
tested, with auto-irrigators having 1, 3, and 5 porous cups, respectively. 

, Approximate equilibrium of the soil moisture content was reached in 75 
days for the loam, SO for the mixture, and 00 for the sand. The number of 
porous clay cups appeared to influence the period required to attain equilibrium in 
case of the sand but not in case of tbe loam or tbe loam-sand mixture. The 
larger the number of cups, the sooner equilibrium was reached. With a pres- 
sure of 5,5 cm. of a column of mercury, the soil moisture content at equilibrium 
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was too low for plant enltnres in the sand and perhaps also in the loam-sand 
mixture, hut in the loam it appeared to be capable of supplying the plants with 
sufBcient water for growth under ordinary greenhouse conditions, 

Relation of carbon dioxid to soil reaction as measured by the hydrogen 
electrode, D. E. Hoa gland and L. T. Shaep (£7, S, Dept, Agr., Jour. Agr. Re- 
search^ 12 (1918), No. S, pp. lS9-lIf8 ). — In continuation of work at the Oali- 
fornia Station, previously noted (B. S, R., 36, p. 117), the authors studied more 
fully the question of the effect of carbon dioxid on soil reaction as determined 
by the hydrogen electrode. 

The apparatus use^ was the same as that employed in the previous work. 
‘*To provide a chamber for mixing the hydrogen and carbon dioxid a graduated 
1,000-cc. cylinder, the base of which had been cut off, was immersed in a larger 
cylinder filled with mercury. The upper end of the inner cylinder was tightly 
stoppered and contained two capillary stopcocks for admission and outlet of 
the gases. A definite quantity of pnrifled hydrogen, electrolytically generated 
was admitted to this cylinder through one stopcock. Through the other stop- 
cock there was admitted from a gas burette a known quantity of pure carbon 
dioxid. Both gases were measured at atmospheric pressure. A sujB&cient time 
was then allowed for the thorough diffusion of the gases, which was aided by 
raising and lowering the inner cylinder- The reservoir of mixed gases was 
then connected to the hydrogen-electrode chamber which contained the soil 
suspension. Forty to 70 cc- of the gas mixture were forced into the space above 
the soil suspension, adjusted to atmospheric pressure, and tiie hydrogen-electrode 
cell was then closed. Equilibrium was hastened by the shaking method, and 
the voltmeter readings were noted. This procedure was repeated with new 
portions of the gas mixture until the voltmeter readings were constant to within 
O.OOo volt.” 

The H-ion concentrations of soil suspensions were measured under various 
partial pressures of carbon dioxid. It was found that tlie H-ion concentration 
of suspensions of acid soils was not markedly affected by increasing the content 
of carbon dioxid up to 10 per cent. The H-ion concentration of slightly alka- 
line soils was slightly increased by such treatments." A notable increase in 
H-ion concentration was observed when soils containing alkali carbonates were 
similarly treated.” None of the carbon dioxid treatments produced an alkaline 
reaction in suspensions of an acid soil, and when the original conditions were 
restored there was no permanent change in soil reaction which could be at- 
tributed to the carbon djoxid. The point of view that solutions in equilibrium 
with add soils contain H ion in excess of OH ion was confirmed. 

A short bibliography of the subject is given. 

[Partial stenlization of soil], B. J. Russell (Oomtry Life {LonJonl, 1^2 
Xi911)i W0B. lOBZi PY^B; 1993, pp. 578, 579, figs. 6). — The history and general 
principles of ^il sterilization as a means of increasing productiveness are 
briefly discussed, and methods in practical use in England, particularly by 
tomato growers, are described. In one of the methods most successfully used 
steam is blown from a boiler under a large tray 6 by 8 ft. placed on the soil, 
and it rapidly penetrates and heats the soil to a depth of 8 or 9 in. 

The search for a suitable antiseptic soil sterilizer which will also be an effec- 
tive Insecticide Is referred to. This is considered a great national need in 
England, since so much gra^land has to be plowed up, and ** wireworms, leather- 
jackets, and other pests appear in the young crops on the freshly broken land 
and do considerable damage,” ^ 

Humifleation of compounds entering into the composition of vegetable 
matter, A. G. Tsusov {BeUJc, Kiwz: i 25$"' (1915 pp: 2&- 

|7}, — This is a continuation of work previously nofed^ {E, R., 38, p. 26), 
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Experiments on tlie formation of so-called humin acid in mixtnres of leaves 
with various organic substances showed that lignin, tannic acid, and albuminous 
substances, and some vegetable oils are sources of liiimin acid, while cellulose, 
starch, glucose, gum, and corh are not. The amount of liimiln acid w^as greatly 
decreased by the elimination of substances soluble in water and alcohol from 
decomposed vegetable remnants. -More humin acid was washed into the soil 
from steppe grass than from the same amount of forest litter. 

Papilionaceous plants gave only humin acid soluble in water. 

^ The decomposition of sweet clover (Melilotus alba) as a green manure 
under greenhouse conditions, L. A. I^klAYNAnn (Aeio TorA* Cornell Bta. B'Ul. 
S94 (1917). pp. 121-149f figs. S ). — ^Thls reports the results of investigations con- 
ducted during 1914 and 1916 relating to the use of sweet clover as a green- 
manure crop, with special reference to the ability of the plant to gather nitro- 
gen and the rate of decay of the plant when incorporated wdth the soil. Volusia 
silt loam soil w^as employed In the experiments, the plants being grown in pots 
in the greenhouse. The soil wms inoculated with a pure culture of the sweet 
clover organism. In one series of pots the lime requirement was satisfied by 
the use of slaked lime, in a second series by finely ground limestone, while a 
third series wms left unlimed. Seed tested for germination showed a germina- 
tion percentage after four days of from 28 to 32 for untreated seed, and of 
from 95 to 98 for seed treated by the sulphuric-acid method described by Love 
and Leighty (B. S. R,, 27, p. 524). 

The investigations during 1914 comprised a study of the yield and composi- 
tion of the sw^eet-clover plant after a period of growth of 62, 89, and 118 days, 
respectively, for both the limed and unlimed pots. Data are also presented on 
the formation of nitrates in pots having the plants removed or turned under 
after a growth of 89 and of 118 days for a four-month period. 

The 1914 results having indicated that the four-month period of growth gave 
the best results from the standpoint of the amount of available green manure 
produced, it was decided to grow the plants for that period in 1916 before turn- 
ing them under. Data similar to that noted above are, therefore, presented for 
plants grown 116 days. 

In discussing the results obtained statistical methods are employed so far as 
possible with regard to the production of dry matter and nitrogen, percentage of 
fiber, and rate of decay. 

Recognizing the desirability of repeating the experiments under field condi- 
tions before drawing general conclusions, the author summarizes his studies as 
follows : These experiments show that sweet clover will make a satisfactory 
growth for use as a green manure in three or four months on a w^orn-out soil, 
provided the lime requirement is satisfied. When the crop is harvested at 
either of these periods it compares favorably in nitrogen content with other 
legumes, and sufficient fiber has not developed to inhibit rapid decay. Growing 
the crop for the longer period does not result in an increased proportion of 
fiber. 

“ The plant responds readily to inoculation mth the appropriate organism. 
To secure a good stand the seed bed should be compact and treated seed should 
be used. The use of treated seed is importhnt also from the standpoint of 
economy. Treating the seed with acid increases the percentage of germination 
threefold, and seed so treated does not lose its increased germinating power for 
at least ten months. Satisfying the lime requirement of the soil was found to 
increase the yield 50 per cent for the crop grown four months. ... 

'‘ Sweet clover grown for three or four months decays rapidly when used as 
manure, It was found that in the limed pots suflicient nitrates had baen 
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produced four months after harvest to account for approximately 50 per cent 
of the nitrogen added in the material turned under. From the standpoint of 
the amount of available plant food, it is desirable that sweet clover, to be used 
as a green manure, should be grown for at least four months. 

“The measurement of nitrate formation in pot experiments is subject to a 
large probable error. This fact is a real objection to the method as a quanti- 
tative measure of rate of decay.” 

A bibliograi>hy of 22 titles is appended. 

Composition of fallen leaves of forest trees and their quantities, S. MosnrA 
{Esstracts from. Bui. Forest Expt. Tokyo^ 1915, pp. 2S-3S; abs. in Ghem. 
Abs., 11 (1917), No. 10, p. 151S). — ^To ascertain the manurial value of fallen 
leaves of forest trees the fallen leaves of sugi (Cryptomeria japonica), akamatsu 
(Pinus densiftm'a), kuromatsu (Pinus tJmnbergii) , kunugi (Queivus serrata), 
kooara (Queretis glanduUfera) , and shirakashi (Quercus vibrayana) were col- 
lected and analyzed. 

“ The most important ingredient of fallen leaves is no doubt nitrogen. 
Among conifers, tbe sugi leaves are richest in nitrogen, containing 0.972 per 
cent, or about 1 per cent of the air-dried substance. Sugi is followed by 
akamatsu, showing a percentage of 0.885, and kuromatsu, of 0.855. Broad 
leaves are generally riclier in nitrogen than needle leaves, those of kunugi 
containing 1.116 per cent, shirakashi 1, and konara 0.945. 

“Broad-leaved trees have a larger proportion of ash in their leaves than 
conifers. Among conifers, sugi, however, is relatively rich in ash, containing 6.1 
per cent of the air-dried substance, which is three times that of the ash content 
of akamatsu or kuromatsu. Among broad-leaved trees, kunugi has an ash con- 
tent of 3.55 per cent, while konara contains nearly hvice as much as the preced- 
ing, and shirakashi has a still larger quantity, the content being 9.12 per cent 
“Taking the three important ash ingredients known as phosphoric acid, 
potash, and lime among the fallen leaves of the six aforesaid trees, sugi leaves 
are richest in phosphoric acid and lime. Its richness in lime is particularly 
noteworthy, as It contains 2.999 per cent of the air-dried substance, or 49*164 
per cent of the total asli. Phosphoric acid, too, is found in considerable amount 
in sugi leaves. Akamatsu and kuromatsu leaves . . . are rich in phosphoric 
acid, being not inferior to those of broad-leaved trees, although they are poor 
in potash content. The content of silica in kuromatsu is richer than that in 
akamatsu, and to this is due the dilference in the total ash content of the two 
pines, though there is no particular difference in other ingredients of the ash. 
Further, among broad-leaved trees, shirakashi and konara are rich in ash 
wntent owing to the large amount of silica, while phosphoric acid and lime 
are found almost in the same quantity as in other oaks such as kunugi. 
Shirakashi is further characterized by the rich content of potash.” 

%lth the object of determining the difference in the composition of fresh 
fallen leaves and well-rotted ones, samples were taken from beds of well-rottei 
leaves in the spots where fallen leaves were collected. It was found tliat 
“ well-rotted leaves are richer in nitrogen than fresh fallen leaves. 
weli^rotted leay^ of akamatsu and kunugi contain 1.5 per cent of nitrogen® 
round numbers, they both have n certain manurial value owing to their nitrog- 
y Compared with freshly collected leaves, the silica, mag- 
n^iavand oxid of iron contained in the ash of well-rotted leaves are remarkably 
large In quantity. Phosphoric adld, potash, and lime are, however, gradually 
washed’ away and decrease with the lapse ’Of years;” ' ' 

, 'Studies; of ' the soils 'Ot sugi, akamatsu, and ^ kunugi woo'ds showed them to 
,dilter considerably in'compositibm , “ This is cMeffy /due, to : the 'difference of tree 
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species, the age and [spacing] of the standing trees, as well as the other forest 
conditions. One point common to the three lots is the richness in nitrogen, 
phosphoric acid, potash, and lime.” 

The utilization of sewage water in Italy, A. Aita {Italia A§r,, 55 (1915)^ 
Mo. Ity pp. 499-592; abs. in IntenmL Inst. Agr. [JKowe], Intenmt. Rev, Sd. and 
Fract. Agr., 8 (1917), No. 1, pp. 30^2 ), — ^Analyses of the sewage waters of sev- 
eral Italian cities and of night soil from Cremona are reported and discussed. 

The author is of the opinion that with normal coal prices the manufacture of 
ammonium sulphate in Italy from the supernatant liquid from settled night 
soil would be -worth while, especially in the smaller towns. Large-scale -experi- 
ments by him showed the impracticability of the method of extracting ammonia 
by the prolonged effect of a current of air passing through the liquid. A brief 
description is also given of the treatment of the solid residues as carried out 
in England and Germany to extract the fatty matter. 

Commercial fertilizers in war time, C. E. Thorne (Mo. But Ohio Sta., 5 
(1918), No. i, pp. 5-7, figs. 2). —Reviewing the results of experiments extending 
over several years at four different places in Ohio, the general conclusion is 
reached that “ acid phosphate may be used with certainty of a profitable in- 
crease of crop under existing market conditions, but that the additional in- 
crease produced by adding nitrogen or potassium to the phosphate is likely to 
be worth less than the added cost of the fertilizer,” The results also emphasize 
the importance under present conditions of the systematic production and care- 
ful saving and use of animal manures. 

The influence of sodium nitrate upon nitrogen transformations in soils 
with special reference to its availability and that of other nitrogenous 
manures, D. A. Coleman (Soil Sd., 4 (1917), No. 5, pp. 345-4^r fi9- !)• — ^This is 
a report of a detailed study of the influence of sodium nitrate on ammonifi- 
cation of dried blood and cottonseed meal in acid and alkaline soils and in 
the presence of acid phosphate or potassium chlorid, or both ; on nitrification 
of ammonium sulphate, dried blood, and cottonseed meal ; and on nitrogen fixa- 
tion; as well as observations upon nitrate transformation by soil micro- 
organisms. Seven typical sandy, loam, and muck soils from different parts of 
the Country, as well as “ niter spot ” soils from Colorado, were used in these 
studies. The data are tabulated and discussed in considerable detail aud the 
more pertinent results of the investigations summarized. 

Applications of sodium nitrate markedly increased the simplification of 
protein material applied to soils, the results varying somewhat with the source 
of the organic matter. For example, cottonseed meal was ammonified to a 
larger extent in the presence of sodium nitrate than was dried blood. 

Acid phosphate increased the ammonification of dried blood nitrogen, but 
sodium nitrate added as a limiting factor did not stimulate the decay of the 
material Potassium chlorid had a slight stimulating effect in some soils w^hile 
in others no action was observed. Sodium nitrate decreased ammonia accumu- 
lation in soils supplied with dextrose. Combined in the proper proportions,. 
, sodium nitrate, acid phosphate, and potassium chlorid increased the simplifica- 
tion of organic matter to a greater extent than any one of these substances 
alone. - 

Sodium nitrate lost its stimnlating power to a great extent in alkaline soils 
due, it is explained, to an increased number of bacteria which assimilated a 
considerable proportion of the simplified material, and also to a rearrange- 
ment of the soil flora. Of the soil flora studied the soil fungi responded most to 
applications of sodium nitrate with the bacteria next. 

The stimulating influence of sodium nitrate was found' to be due to- the ^pipm 
62077°-d8 3 
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Sodium nitrate stimulated the nitrification of dried blood, cottonseed mealj 
and to a less extent ammonium sulphate* This stimulative action was not 
apparent, secondary reactions, such as increased cell division, with a subse- 
quent assimilation of nitrates, masking tlie end point Large quantities of 
sodium nitrate depressed nitrification, the amount of the depression depending 
first upon the sources of nitrifiable material and second upon the soil type. In 
large quantities sodium nitrate became toxic first to the nitrification of am- 
monium sulphate, then to dried blood, and lastly to cottonseed meal. 

Sodium nitrate in amounts up to 5,000 lbs. per acre affected Nitrobacter the 
same as Nitrococcus, while in amounts beyond 5,000 lbs. it stopped the activities 
of Nitrobacter but not those of Nitrococcus. Sodium nitrate in small quantities 
stimulated nitrogen fixation by Azotobacter and in large quantities depressed it. 

Large quantities of nitrates w’ere assimilated by organisms in the soils, tlie 
amount so assimilated being approximately 20 per cent of the nitrogen applied. 
Apparently calcium nitrate was as readily assimilated as sodium nitrate. 
Experiments on the nitrifiability of microbial matter gave widely varying 
results. 

Of the three nitrogen-transforming groups, sodium nitrate affected the 
nitrogen-fixing group most adversely, the nitrifying group to a lesser degree, 
and the ammonifying group least. As used in agricultural practice, sodium 
nitrate generally stimulates the activity of the ammonifying and nitrifying 
groups, hut depresses the activity of the nitrogen-fixing group. In no case is 
it thought to cause toxicity if applied rationally. 

It is concluded that “the entire study of the influence of the sodium nitrate 
upon nitrogen transformations in soils seems to indicate rather strongly that in 
the cases where larger quantities of nitrogen are recovered in the crop than 
can he accounted for by the amount of sodium nitrate applied this is due to a 
drawing on the soil’s own nitrogen supply. This supply is acted upon by a 
stimulated bacterial flora, brought about by the presence of sodium nitrate. 
On the other hand, where more or less of the nitrogen applied is recovered the 
variations in the recovery may in a large measure be explained on the grounds 
of assimilation of nitrates by soil organisms.” 

The literature of the subject is reviewed at some length and a bibliography of 
226 titles is given. 

Ijifitieiice of nitrates on nitrogen-assimilating bacteria, T. L. Hills (H. 
'Bept. ■AgTn Jow. Agr, Research, 12 {1918), No. 4? PP- 1S3-2S0). — This is a re- 
port of Investigations contributed from the Wisconsin Experiment Station, on 
the influence of ammonium, potassium, sodium, and calcium nitrates in amounts 
mrying from 10 to 300 mg. per 100 gm. of dry soil on the growth and physio- 
logical activities of Azotobacter and Bacillus radicicMa in sterilized silt loam 
containing 2.75 per cent of organic matter and 1.5 mg. of nitrate per 100 gni, 
of 43^ soil. The following is a summary of the results : 

SiMll quantities of potassium, sodium, and calcium nitrates caused a great 
Mcrease of Azotobacter in sterilized soil. Ammonium nitrate in 

the same quantlti^ caused a less marked increase. Higher concentrations were 
not so favorable to the ^owih of the organisms. 

** Potassium and sodim In the cdScentrations studied caused an In- 

in 'the amoupt\'Of^;nt|xogen:;assimiIated by Azotobacter on agar films, 
Chdcium, nitmte in the .same, :amountS; brought^: about a decrease in ,the amount 
of ni,,trogen fixM'to, a point even^bclbW’ that; representing the amount, assimilated 
'In, the absence of nitrates. ; :‘;Jn ‘:Sofi'/uultlires. niti!ates of sodium, . and' ' calcium 
caused an increase in, total nitrogen, ^which 'was. mo're marked in the. unsterilized 
' , cultures '.than; 'in '' those. ' 'culturds' '^sfciidifzed"' '"and/ 'inoculated with, ; 'a, ..'.p'Ure' , culture 
of Azotobacter. However, the increase ..in 'total .nitrogen is,, not Commensurate 
with the increase in the number of .Azotobacter' noted under 'the same conditioaa 
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“ Under aerobic coHditions Azotobacter in liquid cultures reduced nitrate to 
nitrite, but not to ammonia. More atmospheric nitrogen was assimilated in the 
presence of nitrate than in the absence of this salt. 

‘'Pigmentation occurred when potassium and sodium nitrates, and especially 
calcium nitrate, were used with Azotobacter, the coloration increasing with the 
concentration of the salt This ejffect was more marked in Azotobacter strains 
which produce little or no pigment in the absence, of joiitrates. 

“Ail three nitrates studied caused an increase in the number and size of 
volutin bodies In Azotobacter cells. Prom all appearances these salts also 
tended to hasten the development of these bodies. 

“ The number of B, radicicola in sterilized soil was increased by the addition 
of small quantities of potassium, sodium, ammonium, and calcium nitrates. 
This increase was not so marked as in the Azotobacter cultures. radicicola 
appeared to be much more resistant to higher concentrations of nitrates than 
Azotobacter. 

“B. radicicola under aerobic conditions did not reduce nitrates in solution to 
nitrite, amihonia, or elemental nitrogen. The presence of nitrates did not mate- 
rially influence the small amount of atmospheric nitrogen fixed under these 
conditions. When grown, on agar films, B. radicicola fixed a small amount of 
nitrogen, varying from 0.15 to 0.43 mg. of nitrogen in 100 cc. of the medium. 
The addition of various amounts of potassium, sodium, and calcium nitrates in- 
creased to a slight extent the amount of nitrogen assimilated. In liquid cul- 
tures all three nitrates caused a large Increase in the amount of gum obtained 
by precipitation with acetone. 

“The presence of large amounts of potassium, sodium, and calcium nitrates 
proved detrimental to the formation of nodules on alfalfa. B. radicicola did 
not appear to lose its infecting power when grown on media containing varying 
amounts of sodium and calcium nitrates. Alfalfa seedlings grown in the pres- 
ence of large amounts of nitrate did not produce nodules when inoculated with 
a viable culture of B. radicicola. Nitrates in soil cultures prevented the re- 
formation of nodules once removed and also caused a decrease in the number 
of nodules already present.” 

A list of 49 references to literature cited is given. 

The addition of tar to calcium cyanamid to facilitate spreading, Schmoe- 
<3EE and Lucks (Mitt. Bewt Landw. Geselt, No, 10 (1917), pp. 156, 157; abs, m 
Intemat. Iiist. Apr. [Borne], Intermt, Bev^ Bci. and Bract Agr,, 8 (1917), No. 
6y pp. 842-844 ). — '‘In experiments carried out at the agricultural station at 
Danzig (Prussia) to find, if possible, a method to facilitate the spreading of 
calcium cyanamid, good results were obtained by mixing the manure with' 15 
per cent of coal tar, 

“ The cyanamid is first mixed with the tar and then passed through a minc- 
ing machine. The material thus obtained is rather similar to superphosphate. 
It may be easily spread without powdering, a characteristic which it does not 
lose even when kept for a long time. The addition of tar causes no loss of 
nitrogen. 

“ In order to determine whether the addition of tar is harmful to plants 
fertilized wflth cyanamid, pot-manuring experiments were carried out with oats 
during the summer of 1915. The plants gr®ew equally well in pots treated with 
cyanamid|and tar as in those treated with pure cyanamid or with ammonium 
sulphate, and much better than in pots without nitrogenous manure. , . . 

“ In April, 1916,' a second experiment was begun. This was carried out with 
ben pots divided into five equal groups treated respectively with .'fibe following, 
mahum: (1) No manure, (2) pure calcium cyanamid^. (3)' cyanamid, plus 
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10 per cent of tar^ (4) cyanamid pins 25 per cent of tar, and (5) ammonium 
snlpliate. In each pot were sown 20 oat seeds, in five immediately after manur- 
ing, and in the other five a fortnight later. The pots were kept in the garden 
throughout the whole experiment. Sprouting was normal in all the pots, but 
shortly after, the plants which had not been manured showed less vigor. 
. , . The plants matured well and gave the following average yields: (1) Grain 
7.1, straw 13; (2) grain 12.5, straw 24 . 2 ; (3) grain 12,4, straw 23.2; (4) grain 
12.5, straw 21.6; and (5) grain 12.2, straw 24.3. Nitrogenous manure thus 
increased the yield by about 70 per cent without there being any visible dif- 
ference between the various kinds. It may, therefore, be concluded that 
cyanamid had no harmful effect on the plants.” 

In 1915-16 the experiment was repeated with wheat in the open. Six plats 
Of 614 SQ[. yds. each were used, three of these being treated with 35 lbs. of 
cyanamid and tar and the other three not manured. The manure was har- 
rowed in and the seed sown immediately after. *‘The plats, especially those 
which had been manured, all looked exceedingly well throughout the experi- 
ment. Two cwt of tarred cyanamid (16,7 per cent nitrogen) increased the 
gyain yield by 1.04 cwt. and the straw yield by 4.07 cwt.” 

A new German phosphatic and potassic manure, C. Begee (FuJilmg^s Landw. 
Ztg.t 60 (19j(7)f No, 2, pp, 6S-58; ahs. in Intemat, Imt Agr, Intermt, 

Eev. Soi, and Pract, Agr., 8 (1917), No. 5, pp. 697, 098). — ^Analyses of a new’ 
phosphatic potassic manure made in Germany showed it to contain 8.7 per cent 
total, no water-soinble, and 6.1 per cent citrate-soluble phosphoric acid; and 6.3 
per cent total and 6.6 per cent water-soluble potassium. 

“ The author tested this manure on mustard in pots, taking into consideration 
only the phosphoric acid and comparing it in three different amounts (0.2 gm., 
0.4 gm., and 1 gm. of PaOs), with manure containing all the chief food materials 
except phosphoric acid, basic slag, and ‘ Rhenaniaphosphat.’ Basic slag gave 
the best results ; next came ‘ Germaniaphosphat ’ and ‘ Rhenaniaphosphat,’ 
which gave yields only equal to 38 to 74 per cent and 48 to 83 per cent, respec- 
tively, of the yield obtained by the use of slag. ‘Germaniaphosphat’ is, there- 
fore, slightly superior to ‘ Rhenaniaphosphat,’ The author considers ‘ Germania- 
phosphat* worthy of use in agriculture, but real tees that his manuring experi- 
ments only have a limited value and should he repeated,” 

The substitution for Stassfurt potash salts of finely crushed Austrian 
phonolites, J. Stoklasa (Osterr. TJngar, Ztschr, Zuckcrindtis. u, Landw., 46 
(7910), No. pp. 4^1-400 > Intemat Inst Agr. IRomeJ, Iniermt. Bev. 

Sol. and Fmct Agr.. 8 (1917), No. S, pp. 698-700; Ofiom. Ahs., 12 (1918), No. 7, 
p. 785). — Experiments are reported from which the conclusion is drawn “that 
potassic salts promote the growth and activity of bacteria useful to the soil. In 
this respect, however, phonolite is much inferior to kainit and potassium 
eWorld.” 

Bromin content of German potash salts, L. W. Winkuee \ZUchr. Angow. 
€hmi., $$ il917)y No. 27, pp. 95, 96; ahs. in Intemat. Imt Agr. [i2ome], Inr 
tmnai. Bev. S^cL and Pract. Agr., 8 (1917), No. 6, pp. 841 f B4 ^)- — Data are re- 
ported showing that German potash salts contain a-'- fairly high percentage of 
bromin. ' , 

' ' Ifew experiments on the action of sulphur on crop production,' Pixnwm 
, (FvhUng^s ^Lmdw. Ztg., 65 (1916), No. 7S, pp. 19S-207; ahs, m Iwtemat Imt 
4^f., lEome},Pntentat. Ben. Set and Pract Agr., 8 (1917), No. 1, pp. - 

' Blkt'expartments with barley on b . soil rich, in' organic nitrogen,' compounds' are 
to; 'determine^ the influence: of stfiphUT' ''When' added with_ 'barnyard 
manu^ "and with dried blood. The manure W'a$ used ; at ''^the ''rate;, 'of '',8 'tons 
per acre and, the sulphur at the 'rate of 357 lbs. per a«m ' ' 
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It was fouBd that with sulphur plus barnyard manure there was a decreased 
yield of grain and straw as well as a decreased nitrogen content of the crop. 
Sulphur plus dried blood acted satisfactorily, but the ex<MS of yield was not 
very great. It Is concluded that the application of sulphur either with barn- 
yard manure or dried blood produced no particular effect in the crop. The 
author is also of the opinion in this connection that the calculation of the prob- 
able variation is an excellent method for forming an objective opinion on the 
results of experiments. 

Former experiments by the author on the action of sulphur have been 
previously noted (E. S. R., 34, p, 331), 

The use of iron in agriculture, A. Mostnier and L. Kuczyasici (Arch. 8ci. 
Phps, et Nat. IGeneva], JfS {1917}, No. 1, pp. 66-68; afjs. in Jnternat. ImL Agr. 
[EowSc], Jnteniai. Rei:. 8ci. and Pract. Agr., 8 (1917), No. 5, pp. 698-695.) — Ex- 
periments are reported to del ermine (1) the degree of solubility of the iron 
already in the soil, and (2) the changes undergone by ferrous and ferric com- 
pounds in arable land. 

Soils of normal composition showed no trace of iron when washed with 
pure water or dilute solutions of alkaline carbonates and bicarbonates. A 
soil containing 3.2 per cent of iron and 6 per cent of lime showed traces of 
iron when treated with 5 per cent acetic acid. The solution by 1 per cent 
citric acid and tartaric acid gave distinct iron reactions, and that by 1 per 
cent oxalic acid gave a strong iron reaction. “One hundred gm, of soil gave 
0.02 gm. of iron when treated with the citric solution, and 0.06 gm. of iron 
when treated with the oxalic solntiom 

“ Certain silicious soils entirely lacking in lime, as, for example, the soil of 
Angers, give a fairly large proportion of iron soluble in pure water. In these 
soils pink hydrangeas give blue flowers; but, if a small (Quantity of calcium 
carbonate or magnesia is mixed with the soil it no longer gives up any iron 
and the hydrangeas do not become blue. The compounds of soluble iron are, 
therefore, precipitated by the lime. 

“A 1/1,000 solution of ferric chlorid was filtered through a layer of soil 20 
cm. tiiick. All the iron was retained in the upper part wliich turned red- 
brown. Calcium carbonate precipitates the iron in the form of a basic car- 
bonate which gradually becomes a hydrate. The line of separation i-s clearly 
marked, and the filtered liquid contains no iron, but a large proportion of 
chlorin and calcium. This experiment was repeated with many samples of 
soil containing different quantities of lime. The colored layer increases in 
thickness in proportion as the lime content of the soil decreases. The thick- 
ness of the colored layer does not exceed 2 cm. in soil containing 5 per cent 
of calcium carbonate. If ferrous sulphate is used instead of ferric cMorld, 
the salt is oxidized and precipitated, and a mixture of basic sulphate and 
hydrate is formed, which colors the superficial layer red-brown, as in the 
case of ferric chlorid. 

“ The results of these experiments show that the iron contained in soils of 
normal composition is present in a form very difficult to assirailate, which 
explains the increased yield when very small amounts of soluble iron are 
added. The manure can have no favorable effect unless it is placed directly 
within reach of the roots. This condition is found in pot cultures or when 
the manure is added at the beginning of growth, but it is no longer present 
when the roots have entered the soil to a certain depth where they receive 
no trace of the ferric manure, which has been hdd up and made insoluble in 
"the surface .layers of the soil. "v: , . '' 

; Tests were also made with potassium ferrocyanid as a source of ^ iron. 
'The results showed that the compound is not rendered insoluble in the 'Soil,' 
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but tbat the salt tmdergoes a double decomposition, part ot tbe potassium 
being retained by the soil. When the solution filters through the soil it 
turns greenish. This is due to the transformation of the ferrocyanid into 
ferricyanid. This oxidation appears to be due to some surface action, as 
it also occurs when the solution is filtered through fine sand. Experiments 
with potassium ferrocyanid did not give good results as, even in dilute solu- 
tions, the salt has a harmful action on vegetation.” 

Kanuriai experiments with manganese slag, M. Porn {F%hUng^^ Landw, 
Ztff,, BB So. IB-'IG, pp. 354-S60; al>$. in Interna t Inst Apr. [RomeJ, 

Internut Eev. BcL anS Fract Apr,, 7 {1916), So. 11, pp. 1600, 1601; ahs. in 
Jour. Boe. CJmu. Indus., SB {1911), So. 16, p. OSS ). — It is stated that “ the manu- 
facture of ferromanganese and spiegeleisen in Germany yields as by-product 
large quantities of manganese slag, of which the average composition is 24.4 
per cent Mn., S0.5 per cent ^iOa, 9.8 per cent AlsOj, 38.4 per cent CaO, G.3 per 
cent MgO, 1.2 per cent sulphur, and traces of iron. The manganese is insolu- 
ble In water but slowly soluble in weak acids. 

‘‘A series of pot experiments were carried out to compare its manurial 
value with that of anhydrous manganese sulphate. White Petkus oats were 
sown in pots each containing 10 kg. of sandy soil (with 0.28 per cent CaO, 
0.14 per cent FaC^ 0,13 per cent KaO, and 0.15 per cent nitrogen), which re- 
ceive further 1.5 gm. of potash, 1 gm. of phosphoric acid, 1.5 gm. of nitrogen, 
and ^ gm. of calcium carbonate in the form of marl, besides dressings rang- 
ing from 0,5 to 10 gm. of manganese either as finely powdered slag or as 
sulphate. The manganese slag increased the yield of both grain and straw, 
and the increase was greater the larger the amount applied, except for the 
maxlinum dressing (10 gm.). In small amounts (0.5 and 1 gm.) the sulphate 
was more effective than the slag, but with the larger dressings (2.5 and 5 
gm.) the reverse was tlie case. With manganese slag the yield of grain was 
affected more than that of straw, while the sulphate affected the yield of 
Straw most” 

IGBICULTimAL BOTAIY. 

A textbook of botany for colleges, W. P. Ganong (Sem York: The Mao- 
mlilm €o,, 1917 , pp. figs. — ^Thls edition is practically the same 

as ihe volume previously noted (E. S. B., 36, p, 429), with the addition of 
chapters on the genetic and ecological clarification of plants. 

Plant physiology, Y. I. PjxnAniK, edited by B, R Livihoston (Fhiiadelplna: 
F. Bon S €o., 1918, Englkh ed., pp. XSV-hS20, figs. 173 ). — ^TMs is 

an authorlaei English edition based on the German translation of the sixth 
aussian ^ition and on the seventh Russian edition publlslied in 1914. The 
bCM>k Is ^lecially deigned for students and is noteworthy for its brevity and 
€cincisen«s. The subject matter is largely treated from the standpoint of 
physiological ehemisty as applied to plant life, the chemical aspects of plant 
physiology receiving ^secitl emphasis. The editor, by means of copious notes, 
has added much pertinent material, thus completing the presentation of the 
«h|eet The part of the work devoted to the physiology of nutrition is much 
taore exteaded than that treating of growth, configuration, and reproduction, 
but a claft^fied list of bcK>ks makes available references to additional infor- 
nmtlott. 

fStwiiw In plant nuMtioal, F. R Gm® and J. O. OA3»rao {Forto Moo Bta. 
Fpt. Wli, pp. Stinmiaiy reports ate given of inv^tigations on lime- 

ladii«?ed chlorosis, immobility of Iron in the plant th^ assimilation of iron by 
rice from certain nutrient solutions, and the aJtejrption of nutrients as affected 
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by tlie number of roots supplied with the nutrient* More detailed accounts of 
these investigations have been iiuhlished elsewhere (E. S, R„ S6, pp. 546, 128, 
431; 3T, p. 222). 

Biometric studies on the somatic and genetic physiology of the sugar 
beetj J. A. Haeeis (Amer. Nat,, 51 {1917), No. 60S, pp. 507-512 ). — This is a 
discussion of the recent work by investigators bearing upon the conclusions 
previously announced by the author wdth Gortner (E. S. R,, 30, p. 208) ^ re- 
garding the correlations in the sugar beet, more particularly between the weight 
of the root and the sugar content of the juice. 

Growth and imbitition, B. T. MacDougal and H. A. Spoehb (Proc. Amer, 
PJiil. Soc., 56 (1917), No. Jf, pp. 289-S52, ftps. IS ). — The chief purpose of the 
studies here described was to correlate some of the more striking features of 
the growth in plants with the action of the factors contributory thereto, and 
to analyze this complex process so far as possible. 

To a study of cacti, continuing that previously reported (E. S, R., 36, p. 524), 
was added a study chiefly of Zea and Triticum, results of wMch are given in 
detail and discussed. Experimentation wdth colloids, presumably comparable 
with protoplasm, has yielded many striking parallels with growth, making 
possible some new correlations in metabolism, imbibition, and growth. There 
has been effected, however, no simplification of the major processes of growth, 
the advances being rather in the opposite direction. 

Newly determined features of carbohydrate metabolism have been found to be 
extremely complex. Imbibition in the plant is not that of a single colloid and 
swelling is not the simple resultant of the action of tw’o or more substances. 
The interaction between two emulsoids presents man 5 ^ possibilities. The pro- 
teins viewed physiologically are thought to act as sensitizers to the carbohydrate 
gels which make up the greater part of the bulk of the protoplast, and to pro- 
duce in them highly specialized effects with acids, alkalis, and neutral solutions. 
The general character of respiration and the nature and amount of its by- 
products acting upon the sensitized protoplastic gel may be taken, it is thought, 
to determine the general aspect, rate, course, and amount of growth in plants. 

Approximation of the limits of the germination in seeds of Lepidium 
sativum, F. Lesagb (Rev. Bot., 29 {1917), Nos. S/fO, pp. 97-112; pp. 
1$7-158, fig- ^42, pp. 181-192 ). — ^The author reports with ’ discussion some 
tabulated results of experimentation which is still in progr^s on the germinabil- 
ity of seeds of L. sativum subjected for different periods of time to various 
media, such as alcohol, ether, salt solutions, moist air, oxygen, and water. 

The physiological significance of tannin, J, Bekkee {Rec. Trav. Bot. N^er- 
Imd., 14 {1917), No, 1, pp. 60, pis. 8 ). — ^The author describes a study of the 
presence, location, and significance of tannin in Eibes, Rhododendron, Rosa, 
and Kentia. This is conceded to be inadequate as a basis for sweeping general 
conclusions, although these four plants agreed in showing the presence of tannin 
in the conducting cells of the phloem. The agreement may be accidental or 
of limited significance. 

A noteworthy result of this investigation is the discovery of tannin-conducting 
channels in the pith and in the outer cortex of the younger shoots. These are 
described. Differences are pointed out among the plants investigated. 

Barge accumulations of tannin are noted in regions In which the life proc^ses 
are particularly active, as in the point of a shoot in full growth, in buds, or 
near regions from which a stem or root arises. In such localities also a 
considerable amount of calcium oxalate is often found. 

On the relation of chlorin to plant growth, W. E. TorrmOHAM {Johns Bop- 
'€ire., n. No, S {M17), pp. 217-221).^PmliMimxs investigations 
'are' here^ dfecUssed. \ 
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Tlie results up to tills time on tlie different plants named leave tlie question 
regarding tlie infitienee of tlie chlorin ion and chlorlds upon plants in a very 
complicated and unsatisfactory condition, apparently not admitting of any gen- 
eral statement It is tliouglit ttat the el^ect of chlorin upon any given plant 
depends upon the nature of the plant and the soil and climatic conditions. 
Progress in the Interpretation of the climatic complex as a whole may be re- 
quired. More complete experimental control of the very numerous conditions 
that make up the environment of the plant is also essential, as it is the summed 
or integrated effect of all of these that is registered by plants in growth and 
crop production. 

A study of salt proportion in a nutrient solution containing chlorid, as 
related to the growth of young wheat plants, S. F. Teeuease (Johns Hopkins 
Umv. €irc.^ n, ser,, Ho, S (1917), pp, 222-225 ), — In the experiments of which 
this is a preliminary report, the chlorin ion was added as potassium 
chlorid to nutrient solutions already containing ah the essential elements 
usually absorbed by plant roots, in the form of the salts calcium nitrate, 
magnesium sulphate, monopotassium phosphate, and ferric phosphate. The 
total concentration of the solutes corresponded to an osmotic pressure of about 
1.6 atmospheres at 25® C., and' the relative pro-portions of the salts -were',^used 
in all possible ways by making additions of one-tenth of this total concentra- 
tion, each complete set including 84 different solutions. The data obtained are 
discussed iu' connection with the findings and views of other investigators. 

It waS' found that with combinations of the three salts monopotassium phos- 
phate, caldum nitrate, and magnesium sulphate, or these with potassium 
nitrate' or with potassium chlorid, the same growth is obtained if the best pro- 
portioiifi of tlie salts are used in each case. This generalization is thought to 
have an important bearing upon the whole problem of phj^siologlcal balance in 
autrient solutions, and to furnish what may prove to be important suggestions 
bearing on our general conceptions of conditional control and conditional optima 
for plant activities. 

ThS' relation of the eoncentration of the nutrient solution to the growth 
of young wheat plants in water cultures, S. F. Teelease (Johns Hophim 
€irc,f n. mr,. No, 5 (1917), pp, 225-227 ), — ^These experiments differed 
somewhat from those above noted. The salt proportions were the same in all 
different solutions of each series, but the solutions differed from each other in 
total concentration. 

It iS' stated that transpiration and dry weight showed an approximately 
linear relation to the concentration of the medium above the optimum nnd 
that these decreased with an , increase in concentration. The optimum con- 
' centration for dry weight of tops was altered from 1.6 to 4,5 atmospheres by 
chaagiBg the proportions of the four salts used in two of the series. The 
omMon of' pO'tassium chlorid did not change toe relation between growth and 
mneentrttioE. 

The effect of renewal of culture solutions on the growth of young wheat 
plants in, water cultures, S. F. Teelease and E. E. Feee (Johns Hopkins TJniv, 
CJIre., %, ter., No, $ (1917), pp. Reporting detailed results of experi- 

ments on toe growth of wheat piantlets- in toe nutrient solutions found by 
SMve fH. S. B., 36, p. 328) to be the mc^t suitable for toe production of dry 
weight of 'to^ to wheat, toe author states that frequent^ changing "of the solu- 
tion incareased toe yield., Daily, ch,ange , produced m,arked improvement , and 
fiow was even more beueficlah Marked ’injury, was observed, when 
the soluGoi was changed ts infrequently as every two-weeks. ''Shaking ,^wlto. 
black im, proved toe solutloii' slighdy but ''dM,''ttot''''Correct, to' any great' 
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degree tlie liarmfui effects of infrequent changing. Magnesium injury was 
more marked in ease of frequent changing. 

Some experiences in tiie use of copper sulphate in the destmction of alg®, 
G. Embeey (Analyst, 42 (1917), A-o. 497, pp. 264-271, pi. i).— This is a report, 
with discussion, of a number of experiments following up the studies of Moore 
and Kelierman (E. S. K., 17, p. 12) on the effects of combined copper on algse 
in reservoirs. 

Ohara was destroyed by a solution of 1 part copper sulphate to 3,000,000 
parts water. This plant (as well as its parasites) appeared, however, on 
careful study, to be free from the odor ascribed to it Further tests seemed 
to identify this odor as due to Tabellaria or Aster ionella, or both, and to deter- 
mine its character as that of a fatty oil colored with diatomin, a body closely 
allied to chloimphyll. The changes supposed to occur in the copper compound 
are briefly indicated. It is thought that oxid of copper is the real poisoning 
agent, and if, as is supposed, the fatty oil serves as a lubricant, the oxidation 
of the copper compound may be the real cause of the death of the plants. 

The copper sulphate should probably be added not later than the end of 
April. This destroys the desmids and diatoms and prevents the formation of 
an organic mass into which the rootlike thallus of Chara can penetrate. This 
organism is almost eradicated from water subjected to this treatment 

Serodiagiiostic studies on gymnosperms, B, Koketstj (Bot. Mag, [TohyoJ, 
31 (1917), No, 365, pp. 144-153), — ^This is an attempt to extend the method of 
serodiagnostic study to gymnosperms, a number of these having been em- 
ployed in this investigation, the methods and results of which are detailed. 
It is claimed that the indicated relationships of the plants employed agree 
in a general way with those already expressed in modern classification. 

Studies on root nodules, K. Shibata and M. Tahaba (Bot. Mag. {Tohyol, 
31 (1917), No, 366, pp. 157-182, pi. 1, figs, 16).— The authors report studies on 
the comparative anatomy of root nodules, classifying the plants examined so 
that the first type of root nodules is repr^ented in Coriaria, the second in 
Myrica, the third in Gale (Myrica gale), and the fourth in Alnus, Elseagnus, 
and Ceanothus. 

Variegation in Plantago, S. Ikeno (Genetics, 2 (1917), No, 4 PP- 390-416, 
figs. 2). — In a study of a variegated garden race of Flantago major askitica 
the author found this plant to breed true to type generally by self-fertilization, 
though this process sometimes gave a few self-colored green plants. The Fi 
hybrids between variegated and ordinary self-colored green plants are self- 
colored green irrespective of the direction in which the cross is mad^. The 
self-colored green plant contains two factors, showing variegation only when 
both are absent. Each of these factors is able, independently of the other, to 
produce tfie exact Intensity of green produced by both together. The Fa plants 
which breed true to greenness in successive generations (constant green plants) 
are not always of the same genetical constitution, as has been shown by hybridi- 
zation tests. Each of the few green plants produced by self-fertilization of 
variegated plants exhibited segregation in ai^roximately the ratio of three 
green to one vari^ated. 

Further tests are in progress regarding the genetical behavior and constitu- 
tion of ,tiiese 'plants,;' ' ' ^ ^ 

Becent studies on variation in some species of micromycetes, Ebisa Mnrro 
and G. FonAom' (AtU M. AcGad. Lincei, Rend. Cl. Bd. Fis'^, Mat. Nah,^ 5. 
26X1917), I,^No. 9, ppl 498-502). — The investigations previously reported (E. S. 
B,, 35, p. 547) have been|followed by studies with cultures of Cmi&ihyrium tiro^ 
Imse Ph^losticta pirim on different media, the remltB of wMeh are tahu- 
lated , and ' contrasted. 
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Some nniistial features of a subarctic soil, H. B. Pulling (Johns Mopldm 
Univ. Circ,, n, ser., No, S (1911), pp. 1S8-19Q ). — A prelimlnarj^ survey of the 
ecological features of subarctic forests in nortbern Manitoba lias yielded in- 
formation tliat emphasizes the need of including the physical root environment 
in an ecological study of these regions. 

The soil of the spruce forest, the characteristic type of tins region, is covered 
chiefly with sphagnum, which holds large quantities of water, except in hillside 
forests, in which case the soil underneath the moss, due to conditions which are 
explained, is usually dry and may blow as dust. Roots penetrate this dry layer 
only to a slight extent, although organic deposits occur as far down as the 
frost line. No explanation is given of the mode of origination of these deposits, 
nor of tlie fact that the soil in the dr>' layer is often flocculated to such a degree 
that it resembles a mass of small clay pellets, retaining its spheriilate character 
even after it has been soaked with water. 

!Rie western flower guide, 0. F. Saundebs (Garden N. Y.: Douhleday, 
Page d Oo., WHy pp, 286, figs. 250 ). — ^Brief nontechnical descriptions, accom- 
panied by colored drawings, are given for the ready identification of 250 of 
the more common wild flowers found from the Rockies to the Pacific coast 
Flora of the Bocky Mountains and adjacent plains, P. ■ A. RXdbebg {New 
Jgrh: Aiilfeof, 1927 ^ pp. XII+lllO ). — ^TMs is a manual of the flowering plants, 
feins,, and their allies of the Rocky lifoimtain region, the area covered embrac- 
ing Colomdo, Utah,, Wyoming, Idaho, Montana, Saskatchewan, ' Alberta, ^ and 
neighboring parts^ of Nebraska. South Dakota, North Dakota, and British Co- 
lumbia, 

"IffiarMug microscope slides, Majiy K. Bkyan (Science, n. ser., 47 (1918), 
Wo. M07, p. 171 ). — The author biueily describes the use of a carborundum pencil 
few the marking of microscope slides. 

FIELD CROPS. 

Relation of size of seed and sprout value to the yield of small grain 
crops, T. A. Kiesselbach and C. A. Helm .(Nehrasha Sta. Research Bnl. 11 
(1917), pp. S-7S, figs. 7) .—The authors report extensive investigations with 
whwt and oats to determine the extent to which differences in size of seed 
may affect the, crop produced, superior yielding power having been frequently 
attributed to extra large seed. Sprout value is described as “ the moisture- 
free weiglit of tlie maximum plant growth derived from the seed when planted 
and grown in a nonnutritive quartz medium, and in absolute darkness.^’ 

The experimental work embraced the following lines of study: The relative 
sprout values of different , grades of seed w’heat, the relation of size 'and sprout 
value of seed to yield at different depths of planting, the effect of competition 
between plants grown from seeds markedly different in size and sprout value, 
the iaflueoeeaipon total yield of competition between, large and small seeds, the 
effect of betwee,n varieties, the relation of size of seed to yield' of 

wheat when various grades are planted, alone in equal numbers, the reasons why 
,' small seeds 'yield less per acre than large seeds mdmn planted in equal numbers 
at the normal rate for the large seed, the relative yields from large a’nd small 
seeds when planted in equal numbers and at equal weights, and the relative 
yields of seed grades of wheat and' oats as 'separated by the fanning mill, ,A 
liistO'rical smamsry of ; the experimental work of 'Other Investigators'" on the' 
yielding cfimlities of large and small or light and ^ heavy' seeds I'S'' presented, 
.Incluciiiig tests with wit^^ter and spring wheat, oat% barley, and rye, ''./The lo's^’ 
of seed substance througl| r^ira'tion was. determined by means' of an especially 



1918 .] 


FIEL0 CEOPS* 


783 


designed apparatus, and the loss not recovered In tlie vegetative growth or the 
inert seed residue partially accounted for. Considerable tabulated data are 
presented and fully discussed. The observations may be summarized as 
follows : 

For all the grades of wheat seed tested in 1913 and 1914, the total sprout 
value of the seed averaged 54.2 per cent and 4G.3 per cent of the weight of 
seed planted, respectively. The total loss of substance not recovered in either 
the sprout or the inert seed residue averaged 3S.5 per cent for the two years. 
Ill all tests conducted during 1913 and 1914 the ratios for the moisture-free 
weight of unselected seed to the large and small seed averaged, respectively, 
100 : 127 and 100 : 85, while the ratios for the total sprout value averaged 
100 : 123 and 100 : SS, respectively, indicating a rather close relationship between 
the size of seed and its sprout value. As an average for three tests the carbon 
dioxid liberated from wheat seeds by respiration during fourteen days’ growth 
in the dark in a nonnutritive medium amounted to' 39.22 per cent of the 
original moisture-free w^eight of the seed, the sprout value,, of the same seed 
equaling 47.28 per cent of the original dry matter of the seei 

Very small or shrunken wheat seeds were at a marked disadvantage In 
comparison with large seeds, when planted at the unusual depth of 5 or 6 inches. 

Separation of the mature crop of wdieat, grown at the normal rate of planting, 
into individual plants was accompanied by an average error of 7.6 per cent, and 
for this reason the number of individual plants surviving from large and small 
seeds at harvest was not determined in these experiments. The relative pro- 
duction of large and small seeds of wheat was determined when planted alone 
and when grown in competition by alternating the seeds in rows planted at the 
normal field rate. The small seeds weighed 66 per cent as much as the large 
seeds and had a sprout value 68 per cent as large, the germinations of the two 
grades being practically equal. When planted alone the small seeds produced 
6 per cent fewer culms, and in competition 18 per cent fewer culms than the 
large; the yield of grain was 11 per cent smaller when planted alone and 24 
per cent smaller in competition ; the yield of straw 6 per cent smaller for the 
small seed alone, and 25 per cent smaller in competition; and the total plant 
yield 7 per cent smaller for the small seed planted alone and 25 per cent smaller 
in competition than for the large seed. 

That competition between alternating plants of two wheat varieties may be 
very marked was shown by Big Frame winter w^heat in 1914, when growm at 
the normal rates of planting, the yields of grain, straw, total crop, and number 
of culms being respectively 90, 88, 89, and 80 per cent as large as for Turkey 
Bed. When grown in competition, however, Big Frame yields were respectively 
only j55, 70, 67, and 68 per cent as large as for Turkey Bed. Planted alone in 
1915, the yields for Big Frame were respectively 82, 105, 99, and 94 per cent 
as large as for Turkey Bed, and in competition were respectively 120, 128, 
125, and 117 per cent as large. Similar results were obtained for spring wheat. 
These investigations are thought to indicate that competition may play a very 
important rOle in the natural improvement of cereal crops. 

In a 2-year yield test of unselected, large, and small seeds of two winter 
wheat varieties, the average relative seed weights were 100, 134.6, and 86.9, 
with corresponding sprout values of 100, 133, and 92.3. The grain yield of the 
large se^ v^as 2,3 per cent superior to the unselected seed and of the smail 
seed, 3.1 per cent Inferior, The 2-year average relative weights of unselected, 
large,: and small seeds' of', two spring wheat war ieties were ^ r^pectively 100, 
. 117.3»'and 78.4, wMle^ the corresponding relative.'Sprout' values: were TOO, 110.4, 
and" 713,' The large seed oiityiclded the unselected .for '.grain ''11,8 C€«h 
While' 'the email. seed was 7,7 per cent inferior to the .uaseleeted these 
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tests, the seeds were planted In equal niimbers at a normal rate for the large 
seeds. 

When two grades each of spring wheat and oats were space-planted to per- 
mit maximum . plant development, the small seed compared with the large 
produced 80 per cent as many culms per plant, 72 per cent as high grain yield, 77 
per cent as high straw yield, and 77 per cent, as great total yield, the small 
seeds averaging 52 per cent as heavy as the large. In yield tests comparing 
large and small seeds planted both in equal numbers and equal weights at rates 
normal for the large seed, (1) the small seed of winter wheat yielded 4 per 
cent less than the large planted in equal numbers, with equal yields when 
planted at equal weights; (2) the small seed of oats yielded 11 per cent less 
than the large when sown in equal numbers, both yielding alike with equal 
weights of seed; and (3) the small seed of spring wheat yielded 10 per cent 
less than the large seed sown in equal numbers, and only 1 per cent less when 
equal weights of seed 'were used. 

During 12 years of continuous grading of Turkey Red and Big Frame winter 
wheat (by means* of a fanning mill), the heaviest one-fourth seed averaged 0.4 
bu. mote, and the lightest one-fourth 0,5 bu. less than the unselected seed. For 
the same period the heaviest, 'Und lightest one-fourth seed of Kherson oats 
yielded,, respectively, 0,83 bu. and 0.(B bu. more than the ungraded seed. ^ Dur- 
ing' 8 continuous use of the fanning mill, the lightest one-fourth ' seed of 

American Banner' oats has yielded 1.43 bu. more than the heaviest one-fourth. 
In a ' 4-year' , period the 'Ungraded seed was also compared and yielded ' 1.0 bu. 
1®^ than the light seed, while the heavy seed yielded 3.67 bu. less than the 
lightest seed. 

B'Used on a rev.lew* of 60 experiments by various investigators, regarding the 
relative yields of grades of small grain seeds, the following principles are in- 
'dkated: (I) When space-planted to permit maximum development of the in- 
', dividual plants, a higher yield per plant is obtained from large than from 
small seed. (2) When planted in equal numbers at a rate optimum for large 
.seed, a lower yield is obtained from small than from large seed. (3) When 
planted la equal weights, at a rate optimum for the large seed, all three grades 
of' seed — large, small, and unselected — ^yield equally. (4) When distinct grades 
of light and heavy seeds (or small and large) are obtained from a fanning 
mill and planted in equal volumes slightly smaller yields are apt to result from 
the light seed, The difference in favor of large or heavy se'ed as compared with 
the original unselected seed is very slight and is deemed to have little prac- 
tical significance, indicating that the practical use of the fanning mill consists 
largdy, in the removal of weed seeds and trash. (5) Competition between 
'Plants from large and small seeds sown in ;a mixture acts to increase the rela- 
tive yield from the large seeds, suggesting a natural elimination (within a mass 
variety) of poorly adapted types which . produce unduly small or light-weight 
seed. ' 

The effect cff weeds upon cereal crops, Winifred B. Brenchlet (New 
Pk0&l, 1$ No, pp. SS-76; in Fhysiok A6s., 2 (1917), No. d, pp. 

MSf S60; Iml Ayr. [Rome]^ Intermt Rev. Bd. and PracL Apr., 8 

fiflT'), Mo. 7, pp.'M4f '5S5).— “The author reports pot culture' tests 'conducted 
at, Bothams'ted for the past four years with crops grown in association with 
weeds ,to detennl,ae whether vegetative competition i,S' the solo'factot suppressing 
the .growth of erops or whether weedS' excrete poison'Ous substances from their 
roots which actively 'inhibit growth. , Wheat, barley, and buckwheat wem grown 
alone a,nd with Ahpemrm Brmmm alha,, Fapamr rhms, md Bpergnla 

mvemk, restively. ,The plan, of the' 'experiments'', is', outlined in detail,' and 
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the results fully discussed. Tabulated data show the total dry weight of the 
shoots and roots of the crops and weeds, and the average dry weights of the 
shoots of each. In addition to the pot experiments, an attempt was made to 
throw some light on the question of toxicity by a series of water cultures made 
in 1915, in which wheat was grown alone and with arvmis and A. agrestis. 

No evidence or indication was forthcoming to show that any toxic action was 
involved. It was obvious, however, that the mere competition of plant with 
plant, irrespective of species, had much to do with plant development, and that 
the time and duration of such a competitive check were the chief factors 
involved. Differences between pots in each set were regarded as accidental 
and not due to any inherent quality of the soil, as no definite correlation was 
observed betw^een the 1915 crop from any one pot and the 1916 crOp from the 
same pot. This is deemed to be further evidence of the absence of toxic sub- 
stances, or at least of any toxin capable of remaining in the soil unchanged 
from one season to the next. 

Wheat-rye hybrids, B. A. McPadden (Jour, Eereditij, S {1917), No. 7, pp. 
SS5, SS6, fig. I). — ^The author describes a wheat-rye hybrid secured from a 
cross of Turkey winter w^eat^ with Swedish rye in the summer of 1915. 

The most notetvorthy differences between the hybrid and its parents were the 
number of spikelets on the normal ^ike and the length of the culms. The 
hybrid possessed 14 or 16 pairs of spikelets per spike, with culms intermediate 
in length between the two parents. The plant was thrifty in appearance and 
produced 25 vigorous culms that developed heads and also several tillers that 
did not develop fully. The first spikes to appear produced no seed, due to the 
failure of normal pollen grains to develop. A few of the flowers on later spikes 
were hand-pollinated with pollen from Bdiarkov winter wheat, resulting In the 
production of three seeds, two of which produced vigorous plants in the fall 
of 1916, although neither survived the winter. 

Assuming that hardiness is a recessive unit character, the author asserts that 
the hybrids could not be expected to survive a winter when nearly all unpro- 
tected wheat winterkilled. Working on this hypothesis, hybridization work 
along the same line was to be continued in the summer of 1917 on a larger 
scale, and the Fx and Fa plants' carried through the winter in a greenhouse. 

Winter forage crops, P. B. Kennedy {California Sta. Giro. 189 (1918), pp. 
11 ). — ^Brief not^ are presented regarding the production and use of the fol- 
lowing crops for winter forage in California: Field peas, common and hairy 
vetch, horse beans, rape, kale, giant marrow cabbbage, white mustard, root 
crops, bur clover, sweet clover, miscellaneous grasses, rye, and barley, 

Beport of the department of agriculture [of ISTew South Wales] for the 
year ended June 30, 1916, Gr, Valdeb (Ept. Dept Agr. N. 8, Wales, 1916, pp. 
25-29, $6-Jf2, ^9-102, 10^, 110, 115, 114-116, pis. 4).— Field tests at several ex- 
perimental centers are reported with wheat, corn, oats, potatoes, cotton, rice, 
and numerous forage crops. 

[Meld crops work in Java], 0. van Rossem (Dept Landb., Niji). en Handel 
IDiiteh Hast indies}, Meded. Agr. Ch&m. Lah., No. IS il9'17}, pp. 1S5). — ^Fer- 
tilizer and cultural experiments, chiefly with rice, and studies of economic phases 
of agriculture on the island are reported in detail lor the year 1915-16. 

The production of alfalfa seed in southern Idaho, L. O. Aicheb (Idaho 
Sta. Bui mi (1917), pp. 20, figs. 9).'— Approved methods of alfalfa seed pro- 
duction under irrigation in the Snake River Valley of southern Idaho are 
described, and' production on dry ^ land is briefly outlined. Alfalfa .seed is 'said 
to be produced 'in this region at elevations ranging from 2,000 to 5,000 ft, the 
principal factors involved being climate, moisture, wind, and insects, especially 
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leaf-cutting bees. The yield of seed varies from 1 to 15 bn. per acre, experi- 
enced growers usually obtaining from 4 to 7 bu. per aare. Directions are given 
for harvesting and marketing the seed crop. 

Barley for Kew York, H. H. Love and F. P. Bussell (N. Y. State Ool. Agr., 
Oormll Univ. Bwt. But IS (1917), pp. 4^1-472, figs, S), — Variety tests with 2- 
aiKl 6- rowed types of barley, begun in 1913, are reported for the 4-year period 
3913-1916. 

Of the 6-rowed varieties Featherston No. 7 gave the highest average yield for 
the 3-year period 1914-1916, amounting to 50 bu. per acre, while Manchnry 
Selection' N. D. A. . C. 2125 was second with a yield of 45.4 bn. Ony Mayle 
was lowest with 25.3 bn. per acre. Manchnry X Champion of Vermont No. 2 
was best of the 2-rowed types, with an average yield of 47.1 hu., and Champion 
of Vermont second with 43.8 bn. per acre. Primus (Svalof) was lowest with 
29.2 bu. The average yield of the 5 best 6-rowed varieties for the 3 years 1914- 
1916 was 45.6 bu. per acre as compared with an average yield of 44 bn. from 
the best 5 2-rowed types. Commercial types deemed superior in yielding quali- 
ties include Champion of Vermont, Common Six-Row, Oderbrncker, Common 
Two-Row, and Sliver King. 

The effect of hydrogen and hydroxyl-ion concentration on the growth of 
barley seedlings^ El B. Hoaoland (Soil Sci,, S (1917), Vo. 6, pp. 547-S60 ). — 
Having measured the, hydrogen-ion concentrations of various soil, suspensions 
representing soils of, acid, ' alkali, and slightly alkaline types, Investigations 
were undertaken to study the effect of similar hydrogen and hydroxyl ion con- 
cfifitratlonB in ' nuMent media where tiie numerous other variables of the soil 
could be eliminated. 

Barley seeds were sprouted between layers of white paper tow'eling, and the 
seedlings, transferred to 150-cc. bottles containing the culture media and growm 
for 14 days. The effect of the various solutions on the seedlings was deter- 
mined ' from the general appearance of the roots and tops, the development of 
lateral roots and root hairs, and the dry weights of tops, roots, and residual 
seeds. Is many' of the experiments the fresh weight and average length of the 
tops were noted and microscopic exa,mmations made of the roots. The 
hydroxyl-ion concentration of the solutions was controlled by varying the pro- 
portions of KaP'Oi and KsHPO*, and the hydrogen-ion concentrations by the use 
of KHsF 04 , supplemented in one set by 1 per cent of H®POi. Neutral solutions 
were used as checks. The hydrogen-ion concentrations of all solutions were 
ascertained by electrometric measurements. 

The general effect of the higher concentrations of the hydroxyl ion was to 
dwmse the fresh and dry weights of the tops and the average length. The de- 
velopment of lateral roots was almost entirely repressed, while microscopic 
examinations of the root tips .indicated unquestionable injury. The. leaves also 
gave evidence ,!n many cases of 'toxicity. Concentrations of the hydroxyl ion 
greater' 'ttian about 1.8 X 10”® are considered detrimental to barley seedlings, 
while 'Concentrations greater than 2.5 X 10“® are considered extremely toxic. 

Acid additions are 'Said to be favorable to the growth ©f seedlings in con- 
' , iseatrttioas m .high ,as 0.7 X lO”*' hydrogen ions. The-* fresh and dry weight of 
the to|«' and ,:,the avemge length, increased over 'that of the neutral so'lutlons, 
lateral ' Wt development was ,good and microscopic examinations showed' po 
mi^mm of , injury to the root tips. These results substantiate those, obtained by 
'Tettlhgliaiii {M. S. R.., P* 4^) ,as shown by electrometric measurement^,, of 
,' .«diitlon» similar bo those employed, by him in studies with wheat.,,', Decid^I 
'' 'ihjttryi. accompanied ';a hydrO'g,en4on,,co.BGen,tratiO'n of 0.3XIO“\ resulting':' in" a 
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large c!ecrea>^e in dry weight, an unhealthy appearance and lack of lateral roots, 
and the death of the root tips. 

N 

"Seedlings were also grown in potassium hydroxld and hydrochloric 

acid solutions and in a solution of acid potassium carbonate (500 parts per 
million). The hydrochloric acid solution proved fatal to the plants, while 
neither of the others caused perceptible Injury. These results led to the con- 
clusion that such dilute solutions were not capable of showing the effect of the 
hydroxyl ion on plant growth. The practical bearing of these studies on field 
conditions is briefly discussed, but no definite conclnslons are reached. 

Further data are presented which are held to indicate a general tendency on 
the part of the plant to so regulate the reaction of the media that excessive 
concentrations of the hydrogen or hydroxyl ion can not occur. Barley seed- 
lings grown in potassium chlorid solutions of 500 parts per million total con- 
centration gave no evidence of injury due to excessive hydrogen-ion concentra- 
tion through the formation of hydrochloric acid as a result of the selective 
absorption of the potassium ion. The addition of aluminum to potassium chlorid 
solutions in which a number of barley seedlings were grown caused injury to 
the root tips and inhibited the formation of lateral roots. 

Inheritance of endosperm color in maize, O. E. White {Amer. Jour, BoL, 
4 {1917) f No, 7, pp, 396-406 ). — The author revie’ws and briefly summarizes the 
work of Lock, East (E. S. R., 22, p. 627), East and Hayes (E. S. R., 25. p. 736), 
Burtt-Davy (E. S. R., 31, p. 331), Emerson, and Collins (E. S. R., 29, p. 34=), 
and presents new data obtained from his own studies showing the growing 
complexity of facts and their interpretation in the heredity of endosperm color 
in maize. 

California Golden Pop (Z 14) with yellow endosperm and a strain of white 
endosperm maize (Z 21), known as Zea caragua (B. S. R., 11, p. 23), were 
used as the parent strains, together with a white endosperm variety of Hopi 
maize. The Ex progeny of Z 14XZ 21 gave uniformly white endosperm grains, 
while similar results were secured from a cross of Z 14 with the Hopi variety. 

The P- progeny of Z 14XZ 21 numbered 9,663 individuals, 6,999 of which were 
classed as white and 2,664 as yellow. Assuming a one-factor difference between 
the two races, with white completely dominant or nearly so, the theoretically 
expected numbers would be 7,248 W : 2,416 Y. The yellow segregates presented 
all shades from a dark yellow (not orange) to a very light, lemon yellow on 
the same ear, while in some eai's the yellow color was largely confined to the 
base of the grain. 

From self-pollinated ears of tlie Pa generation approximately 1,000 plants 
were grown, giving Fs endosperm seed. Of these 43 ears were self -pollinated, 
27 coining from Fa seed classed as white and 16 from Pa seed classed as yellow. 
Nine of the white seeds gave all white Fa progeny, while 19 gave both white 
and yellow grains approximating a 3 W ; 1 Y ratio. The 16 Fs seeds classed as 
yellow gave 14 all yellow ears and 3 ears with both white and yellow seeds, 
in a 3 W : 1 X ratio. The yellow and white endosperm color varied markedly 
in this generation, due to a segregation of factors affecting the texture and 
the degree of translucency. 

Unbagged ears of Z 14 grown in close pi*oximity to varieties with deep yellow 
or orange endosperm color invariably developed a larger number of dark 
yellow or orange grains, from which a dominance of these yellows over that 
of ZT4 is to be inferred, as bagged ears always gave a uniform raedium yellow. 
Unbagged ears of Z 21 grown under similar conditions have never been known 
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to deYolop yellow grains, while cultures of Z 21 grown beside Fi and Fa gen- 
eration hybrids (Z 14XZ 21) have always been observed to produce only 
wMte ears. 

In view of these observations the author concludes that the endosperm 
color differences between Z 14 and Z 21 may be regarded as due to the presence 
and absence of a single factor A. The presence of A prevents the development 
of yellow color when the factors for yellow are present, and does not reveal 
Its presence in a variety which lacks these factors. In the absence of A a 
given variety may be either yellow or white. Assuming a factor Y for yellow 
pigment to be present in bath races studied, Z. caragm is regarded as homo- 
2 » 3 ’'gous for both A and X, while California Golden Pop is homozygous for the 
presence of Y and the absence of A. It is pointed out, however, that, including 
the suppression factor A, at least three, and possibly ffve, pairs of factors ax’e 
prlmarSly responsible for endosperm color in maize. 

Kew place effect in maize, G, N. Gollh^s (CJ. B. Dept. Agr,, Jour. Agr. Ee~ 
smrch, Z2 (1918), No. 5, pp. — ^The author describes experimental work 

with first-generation hybrids and a so-called pure strain of corn, grovm in the 
same and in different localities as the parent stock to determine the effect upon 
yield of a change of place. The four varieties selected for the experiment were 
Stockton, Strawberry, Hickory King, and Boone. In 1^12 each of these varieties 
was planted in rows alternating with Boone, including Boone itself, which was 
used as the male parent in making the hybrids, at Stockton, Kans. ; Victoria, 
Tex. ; and Banham^ Md. In 1913 the 'seed produced at the three localities was 
grown at each ;' place, each hybrid, together wnth the pure-seed Boone, con- 
stituting a separate experiment involving only a comparison of the yield from 
the seed of the three IcKraiities. Seed of each sort from the different sources 
was sown in, adjoining rows, and each series repeated ten times. Excessive 
drought destroyed the entire crop at Stockton. At the other points the corn 
from all. the experiments was harvested on the same day, and the weight of 
■ ea.rs and the number of plants recorded for each row. Tabulated data are 
presenM showing the yields in pounds per row and per plant from the several 
mwBf and the stand of plants secured from Maryland and Texas grown seed 
subsequently grown and compared in Maryland and Texas. 

Bc^axdlng the ability to produce a stand as one of the manifestations of 
greater vigor, it was concluded from these preliminary results that “with all 
four kinds a comparison of the relative stand at the two localities is in favor 
Of the transferred seed. In the Boone variety the toansfer of seed has resulted 
in m S per Increase of stand, a difference nearly four times the probable 
error. Since the analysis of the a>mpamtive stand of local and transferred 
seed '^ows that the differences are not accidental, but are consistently in favor 
Of the transferred seed, it would seem that yield per row is a more reliable 
measure of OTmparative vigor than yield per plant Yield per row is the m^- 
ure' of the practical results, and from this standpoint it is seen that all four 
stains showed an increase in yield as a result of transfer of seed. In Texas, 
where there was a definite tendency for an increased number of plants in a 
row, to reduce' the yield per plant, yield per plant is obviously ill-calculated to, 
bring out liie ' real difference in vigor.” ■ 

To wrrobomte tli«e 'conduslons, somewhat ' simfiiar experiments were-con- 
iiicted: at Greenvile, Tex.; Sacaton, Ariz.; andXanham, Md., during 4915 and 
1014 empoytog the 'Varietf'es named above. The crop was a failure at Green- 
' vile. To elmiaatB' dlffeimces due to irregularities In the stand of plants, '^ed 
'fix» Mtxylaad 'and 'Arizona 'Were planted in 'each hill, the' source' of the "seed 
Imhig Indictfed by the po^tiO'S, of the plant in the^ Mil. , Measurements were 
rttxtfto'of the heigM of M-ch' plant and the, total Tength of the;ear or ears in 
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Iiilis containin,g plants from both Maryland and Arizona grown seed. In 1915 
the crosses were made by band instead of by detasseling alternate rows as in 
1912. 

In spite of all precautions a certain measure of selection was thougbt to pre- 
vail, but it is concluded tliat “ tbe entire effect of selection would be to favor 
tbe bome-grown seed, and that the transferred seed was not superior to the 
home grown in every instance may not be held to vitiate the cases in which 
significant differences in favor of the transferred seed were observed. The 
results indicate, however, that the stimulation is more pronounced in some 
stochs than in others. Thus, in the 1916 comparisons Boone X Hickory King 
stands out as a conspicuous exception. In all other stocks the transferred seed 
produced taller plants than the home-grown seed; but with Boone X Hickory 
King, the home-grown seed exceeded tlie transferred by 6.2 per cent, a difference 
not to be ascribed to chance, being more than eight times the probable error. 
Of the three stocks in which the yield was taken, Boone X Hickory King is also 
the only one to show superiority for the home-grown seed. Taken alone, the 
differences in yield could not be considered significant, but the agreement with 
the results for height confirms the reliability of these results.” 

The investigations are held to indicate the existence of a hitherto neglected 
factor in maize production, but much more extensive experiments are deemed 
necessary to determine its extent and practical importance. The experimental 
work reported is summarized as follows: “Hybrids between the same pairs 
of varieties made at different localities showed no decrease in yield as a result 
of transferring the first-generation seed to a new locality. On the contrary, 
the change of environment seemed to act as a stimulus, with the result that the 
yields were increased in all but one of the hybrids tested. One unhybridized 
variety was included in the experiment, and this also gave slightly increased 
yields as a result of being transferred to a new environment. In 6 of the 10 
comparisons the increase is too large to be ascribed to experimental error and 
indicates that ne'w-place effect should be taken into consideration as a factor 
of production. . . . 

“ There is no evidence that the importance of using acclimatized seed has been 
overestimated. On the contrary, the experiments show that new-place effect 
may often obscure the differences between acclimatized and unacclimatized 
seed when first compared, and thus interfere with a full appreciation of the 
value of adaptation. . . . The results also indicate that adaptation in maize 
comes about throxigh selection rather than as a direct reaction to the environ- 
mental conditions.” 

Observations regarding the corn crop of 1917 (Mo. Bui, Ohio Sta,, S 
No, 1, p. 26). — ^The results obtained with corn in five- and three-year rotations 
at Wooster (Ohio) under various fertilizer and manure treatments are briefly 
reviewed., 

Grown continuously without fertilizer, corn yielded but 9.67 bu. per acre, 
while in a rotation of corn, oats, wheat, clover, and timothy it produced 30.28 
bu. With applications of 12.5 and 25 tons of manure per acre in five years, 
corn grown continuously gave yields of 19.2 and 33.3 bu. per acre, respectively, 
while with an application of. 16 tons in a five-year rotation it produced 75.36 bu. 

Approximately 55 per cent of the Ohio corn crop is said to have fuBy ma- 
tured in 1917, only about one-fourth being fit for seed and 39 per cent being 
described as soft and unmerchantable. 

Selecting and testing seed corn, 0. W. (Ioopman (Texas Dept Apr, But 53 
(7917), pp. 23, figs, M ), — ^Detailed directions are given for the selection and 
testing ' of seed ' dom. 
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« Cotton ia the San Joaq.um Valley, J. W. Gilmobb {Ca>Ufomis Bta. €irc, 19$ 
(1918), pp. 5).— Tliis circular briefly outlines the possibilities of cotton produc- 
tion in the region indicated, with special reference to the growing of Egyptian 
cotton. The soil, cultural, and moisture requirements of the crop are noted. 

The adoption of a constructiye policy embodying the economic features of 
labor, community organization and education, and the cultural features of soil 
preparation, planting, cultivating, irrigating, harvesting, and crop improvement 
is deemed essential in mahing the crop of permanent value to the agriculture 
of fee State. 

Cotton production in the United States: Crop of 1916 (Bur. of the Census 
[U. iS.], Cotton Prod. U. S., 1916, pp. 43).— This presents tabulated statistics 
of the cotton ginned from the 1916 crop for fee United States, for the several 
States, and for individual counties. 

Oats investigations, T, A. Kiessblbach and J. A. Batclibb (Nehrmka 8ta. 
Bta. 160 (1917), pp. 4-48, figs. 17 ). — ^This reports on the status of oat growing 
in Nebraska on the basts of observations covering a long period of years, and 
Including variety and selection tests, comparisons of Irrigated and unirrigated 
oats for seed, a study of the eifect of grading on the seed value of oats, rate-of- 
planting tests, notes on fee relative yields of oats and other crops at Lincoln, 
and general observations on growing the crop and on substitute crops. Consid- 
erable' tabulated data are presented and discussed. 

The crop is said to be grown frequently at a loss in Nebraska, except in the 
northeastern part of the State. Early varieties are deemed superior to late 
variepes, tests covering a period of 15 years, 1902 to 1916, inclusive, showing 
. an average yield of 54.T bu. per acre for six early varieties as compared with 
41.7 hu. for. 13 late varieties. Similar tests covering a 12-yesir period, 1905 to 
' 1916, showed an average yield of 58.3 bu. per acre for three early varieties and 
47.2 bu., for four late varieties; w'hile in tests covering a period of, six years, 
1911 to 1916, 4 early varieties showed an average yield of 56.4 bu., and 10 
late ..varieties, a yield of 39.7 bu., there being an average difference of eight 
days in time of ripening for the last two periods. The best early variety was 
BurL and' the best, late variety Sw''edish Select. 

, Forty strains of Kherson oats, originating from 750 head selections, have 
been grown for six years, 1911 to 1916, in the nursery, and 10 of these selec- 
tions for four years, 1913 to 1016, in field plats. A white strain designated as 
Nebraska No. 21 is considered best, giving' an average yield of 57.39 bu. per 
acre in the nursery and 61.9 bu. in field plats as compared with yields of 52.62 
and 54.1 bu., respectively, for the original Kherson, and 64.6 and 62.3 bu. per 
Acre, resi»ctive1y, for Burt and Texas Bed grown in the field during fee same 
foir-'year period. 

Kherson and Swedish Select unirrigated seed grown in eastern Nebraska 
psfoduced an average yield for a five-year period, 1912 to 1916, of 47.6, and 33*6 
bn... per acre, respectively, as compared with yields from irrigated seed grown 
in western Nebraska of 51 and 36.8 bu., respectively. 

.Fanning mil! test.s are noted from Besearch Bulletin 11, on page 732. 

" Uiring five jea,rs, 1912 to 1916, large and small hand-selected seeds of Kher- 
ma mt& were compared for yield when sown in equal numbers and equal 
weights i«r. acre at an optimum rate for large seed. The average yield from 
seed planted ia «|iial numbers am.ounted.to 46.1 bu.,for large seed and 40.9 bu. 
for small seed. In plantings of equal weights, a yield of 4ai bu.. was,obta,!ned 
from both. large and 'small seed, and of 45.3 bu. from .unselected, seed. ; 

Bate-of-planting tests .extending, over a period of '12 years are held to,..indicate' 
feat a rather wide range in rate ,of planting, may prevail , without jmatertally 
affecting the yield per acre, but the data suggest a rate of fromAB to 12 pk.„p^ 
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acre for Tarieties of tiie person type and of 12 pk. for those of the Swedish 
Select type. Somewhat lo-wer rates are deemed best for central and western 
Nebraska because of the less favorable moisture conditions. 

Calculated in pounds per acre and allowing 30 per cent for hulls in oatSj the 
relative grain yields of oats, corn, and winter and spring wheat for an eight- 
year period, 1909 to 1916, were 1,165, 2,576, 2,160, and 1,140 lbs., respectively. 
Assuming SO per cent for hulls in oats and 15 per cent for hulls in harley, aver- 
age yields of grain were obtained for a four-year period, 1907 to 1910, amount- 
ing to 1,147 lbs. per acre for Kherson oats, 1,750 for Oderbrucker spring barley^ 
1,195 for Tennessee winter barley, and 2,472 f@r Turkey Red winter wheat. 
Barley is deemed to be the best spring crop to substitute for oats. 

Increased soil fertility, careful seed-bed preparation, early seeding, and treat- 
ment for smut are deemed important factors in successful oats production. 

The deep-water paddy of Orissa, B. L. Bout {Agr, Jour, Bihar and Orissa 
llnMa'], k {i916), pp. 66-69, pi. 1; ahs. in Nature [London], 99 (1917), No, 
2490, p. — Eight rice varieties adapted to growth in deep water (from 6 

to 12 ft) are briefly described and illustrated. 

Soy beans, N. Schmitz (Penn, State Col, Ext, Circ, 59 (1917), pp, 16, figs, 
4), — Soy-bean growing in Pennsylvania for forage and seed production is out- 
lined and the use of soy beans as human food briefly discussed. 

Selection experiments with Deli tobacco, 3. A. Honing (Meded, DelLProef- 
stat, Medan, 10 (1917), No. 5, pp. 79-128 ). — ^Extensive selection experiments 
with tobacco at several experimental centers are reported in detail. 

The comparative anatomy of wheat, Triticum albidum and T. erythros- 
permum, M. Komab (Zhur. Opytn. Agron. (Jour, Agr, Expt,), 17 (1916), No. 5, 
pp, 370-399, figs. 16 ). — The author arrived at the follo'wing conclusions: 

In T. erythrospermum the size of the epidermal cells which form the diloro- 
phyll layer and integument was greater on the ventral side than on the 
lateral and dorsal sides. 

Although T. albidum is of western origin, the prolonged culture (six years) 
and consequent adaptation to the conditions of the region made it difficult to 
discern in the anatomical structure of the grain the characteristics which 
would indicate its origin. Consequently, differences in structure were con- 
sidered due to individual peculiarities of the plants which were all produced 
under constant climatic ^and soil conditions. 

Measurements of the epiderm and of the chlorophyll layer did not show 
any significant difference between the two wheats, but in T, erythrospermum 
the exterior integument was found to be thicker, with the pigment more 
intense and with the ceils larger. Moreover, very large stomata were observed 
wffiich may indicate to a certain degree that more intense physiological phe- 
nomena took place in the life of the plant A possible relationship was dis- 
covered between the alenrone ceils, which were larger in P. eryihrospermmm, 
and an increased quantity of the fats of the albuminoid bodies as shown by 
mieroehemieal reactions (osmic acid, eosin, MOlon’s reaction, picric acid, and 
nitric acid). 

The pigment layer in the two wheats was composed of four layers of cells, 
the second from the outside being wholly colored. Two layers of cells lay 
below this pigmented layer, but their origin has not yet been definitely 
established. 

The improvement of wheat [in Argentina], G. O. Backhouse: ' Agr. 
Nae, [Buenos AiresJi Dir. Cen. Ensenanza e Invest. Agr. [Pub.J No. ^73 {1917%, 
pp.:72, figs, 17 ). — ^This is a general discussion of wheat improvement in Ar- 
gentina ^through selection- and variety 'testing in' different' sections of; 'the 
'Country. ':A'r^ort of the work for 1915-16 is ‘included.' 
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0eograpliy of wheat prices, L. B. ZAPOiiEON {V, Dept. Agr. But 69ff 
(IBIS), pp. 46, figs. 9, maps 4).— This bulletin presents a detailed study of the 
wide variations occurring in the producers’ price of wheat throughout the 
continental United States, based on figures showing price averages by counties 
compiled from annual returns of some 80,000 township reporters for the five 
years 1910. to 1914, inclusive, and being a survey of the geography of wheat 1 
prices and price factors. The tabulated data are supplemented by maps and 
graphs showing geographic price zones and related factors. 

The bearing of price factors on the indicated price differences is outlined 
in an empirical manner, these factors being described as complex, frequently 
interdependent, and not susceptible of absolute measurement Price factors 
from 1871 to 1915 are briefly reviewed In an effort to trace present tendencies 
through their indicated development. In conclusion, the gross price of wheat 
is contrasted with the actual returns by coordinating prices, yields, and cost 
of production per bushel and per acre. The basic elements in geographic price 
differences are deemed to be population, production, demand, and indicated 
trade movement, the author stating that “farm prices group themselves geo- 
graphically into zones responding to economic conditions attending the transit 
of wheat from areas of supply to those of demand.” 

The lowest farm price for wheat, 65 cts, per bushel, appeared in the surplus 
areas of Idaho and Montana, having small consuming populations and located 
most disadvantageously as to foreign markets. From this pivotal area, wheat 
prices, .graduated upward in every direction, following clos^y wheat move^ 
ments toward areas of deficient production. Toward the Pacific they increased 
to the west and south, attaining a maximum of $1 per bushel at San Francisco 
and in southern California, and toward the Atlantic they increased to the 
east and south, with a maximum of $1.15 and over in the Southeast ( chiefly 
in South Carolina and Georgia). Localities with higher or lower price levels 
than those of the surrounding territory sometimes occurred entirely subordi- 
nate to the general price current, responding to peculiarities of the commercial 
wheat movement. 

Comparative stability and small local differences in prices were found in the 
■ great wheat-producing sections having a great volume of wheat traffic, com- 
petitive primary markets, and elaborate freight adjustments, whereas in 
regions having small wheat movements, greater price 'irregularity and higher 
prices obtained. A large part of the commercial wheat was found in a limited 
aiimber of markets with highly organized distributive systems, each ordinarily 
receiving its supplies from some particular territory, “The largest single' 
element in, the regional price disp'arities is represented by freight rates. 
Though subject to change in their main features, they are constant in their 
Muence on price conditiom” 

.Biased on summarized data showing average prices and cost of production 
for the period of 1911 to 1915, inclusive, it was noted that areas of high price 
showed minimum net returns, higher prices per bushel being offset either by 
high acreage costs or , such relatively low yields per acre as to make the ,per 
bushel cost high. ■ On the other hand, low prices per bushel with high yieldS' 
Aowed high returns per, acre at the lowest costs. The ratios of returns per 
^ acre or bushel to cost, based upon average, figures for the United States,,, 
as 190' per cent, were 291 and ,295 per cent, respectively, for Montana and 
Id'alio, as compared withT55 and 189 per cent for South Carolina and Georgia, 
r^weetiv'ely.' , ' ^ , 

'In reviewing farm pri«s for wheat, and price factors, for the, period of 1871 
to 'lilS, , inclusive^ it wm observed -that', the. minimum farm price,, has moved 
steadily nortii and west, apimring' ,in,.Kel>raska "from ' 1871'' to ,1875, 'in the 
from 1891 to 1^5, 'and In Idaho and. Montana from 1911 to 1915. 
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During tliis period geographic diiferences in wheat prices, although still large, 
have narrowed notably, especially as between importing Eastern and exporting 
Western States, the diminishing price spreads being accompanied by decreasing 
transportation costs and the development of distributive methods, and also 
by a decline of wheat growing east of the Mississippi, as well as by a compara- 
tive concentration of the national wheat production within the Western North 
Central States. 

Although wheat production in the United States practically trebled during 
the period of 1871 to 1915, in proportion to population it has remained sta- 
tionary since 1882 to 1886, with 8.2 bu. per capita as against 8.3 bu. in 1911 
to 1915 * A notable and general decline was also observed in the proportion 
of wheat to total improved land within the wheat belt, showing that increased 
production was chiefly due to new areas brought under cultivation, together 
with some slight increase in the yield per acre. Wheat production east of the 
Mississippi dropped from 62.2 per cent of the total to 26.2 per cent, while 
that of the Western North Central States (including Minnesota, Iowa, Missouri, 
North and South Dakota, Nebraska, and Kansas) increased from 26.1 per cent 
to 51.8 per cent. It was only in the Mountain States (Montana, Wyoming, 
Colorado, New Mexico, Arizona, Utah, Nevada, and Idaho), however, that any 
considerable recent growth in the ratio of wheat production to population 
was observed, due largely to new areas brought under cultivation, the per 
capita production in this region increasing from O.S hu. during the period 1871 
to 1875 to 20.3 bu. in 1911 to 1915. 

Seed Keporter (17. 8. Dept. Agr., Seed Rpir., 1 {1918), Ao. 4> PP- 4)* — 
Tabulated statistics are presented on seed stocks of cowipeas, soy beans, lespe- 
deza, Sudan grass, sweet and grain sorghums, and millets based upon reports 
made December 31, 1917, by shippers; on forage plant seed permitted entry 
into the United States during January, 1918; and on a comparison of retail 
prices of vegetable seeds for 1918 with those for 1917 compiled from a large 
nnmher of retail mail-order catalogues received from representative seedsmen. 

Information relative to the clover-seed situation is presented, and jobbers* 
prices for country-run seed, and quotations on recleaned seed, are briefly noted 
for millet, forage and grain sorghums, Sudan grass, alfalfa, sweet clover, and 
corn in the Missouri Valley. 

The seed spring wheat situation in Minnesota, the Dakotas, and Montana Is 
reported as generally favorable, and the quality of the seed as excellent 

Noxious weeds in New Zealand, A. H. Cockayne {Jour. Agr.' {New Zeal.1, 14 
{1917), No. 5, pp. SS9--344)* — Erom 669 replies to inquiries sent out to farmers 
by the New Zealand Department of Agriculture relative to the most serious 
weeds of arable and pastoral land, a tabulated statement is presented showing 
the 15 principal weeds reported for North Island and the same number for 
South Island. Ten weed'i of the latter group are weeds of arable land as com- 
pared with only two of the former group, , due to the difference in farm prac- 
tice in the two localities. The State is divided into weed districts, giving the 
three principal weeds for each. 

hoeticultubh 

/iEelation of the variability of yields of fruit trees to the accuracy of field 
'trials, L, D. Baychelob and H. S. Heed {U. 8. Dept. Agr., Jour. Agr. Research, 
1^ {1918), No. 5, pp. 245-B8S, figs. 5). — ^In this paper the authors present the 
results of a study at the California Citrus Substation of the nature and extent 
of the casual variability of yields of fruit trees under field conditions and its 
bearing on the reliability of plat trials. The results of previous studies relat- 
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lEg to the varying productivity of fruit trees, together wttfe studies dealing 
with errors in field trials, are reviewed, and a Mbliography of cited literature 
Is appended. 

The results of this investigation, whidi are presented in a series of tables and 
fully discussed, are summarized as follows: “ Studies have been made upon the 
variability of the yields of orange, lemon, apple, and walnut trees. The 
orchards studied were selected on account of uniformity of treatment .and ap- 
pearance, yet the variability in productivity was considerable. The coefficient 
of variability for the yield of Individual trees of the clonal varieties ranged 
from 29.27±0,69 to 41.23±1.52 per cent, but for the individual seedling walnuts 
the coefficient was somewhat higher, reaching 53.91 ±1.92 per cent. The varia- 
bility of these tree yields approaches the normal curve of errors. This varia- 
bility may be assumed to be the result of ‘ casual * factors which are beyond the 
control and possibly the recognition of a careful experimenter. 

‘^The effect upon variability of combining trees into plats of various sizes 
and shapes has been investigated. As the number of trees per plat is increased, 
the coefficient of variability decreases. The coefficient of variability does not 
decrease, however, in proportion to the increased number of trees per plat In 
most cases there is little gained in accuracy by increasing the plat to include 
more than eight adjacent trees. 

** One of the great causes of variability in yields appears to be the hetero- 
geneity of apparently uniform soiL While a combination of a sufficient number 
of adjaemt trees into a plat will overcome largely the fluctuations of individ- 
uals, nevertheless . the plats may not sufficiently include both high and low 
yielding areas to give a typical average. Greater reliability may be secured by 
a, systematic re];>eti.t!on and distribution of plats through the experimental area. 
A consistent' gain in reliability resulting from this method of repetition is 
shown, by the use of several different methods of computing the variability. 

** The coefficient of variability for an average plat of 16 adjacent trees was 
'22.®±1.01, while 16 trees in 4 scattered ultimate plats each of 4 trees have 
a coeffi,cl6Ht of 'variability of 9.29±0,4. The larger the number of units in a 
seombinatloii, plat the more typicml is the sample of the area obtained. A 16-tree 
plat can' be expected to give more reliable results if divided into four equal plats' 
and , repeated at four regularly placed intervals than can either two 8-tree 
plats, 10 adjacent trees. The same principle holds true for larger units. A 
^ven number of unit plats will give a greater accuracy than half the number of 
unite' with twice as many trees per unit 

Four repetitions of an ultimate plat reduced the coefficient of variability to 
a " point considered practical for cultural operations. Further repetitions, 
reducing the coeffi'Cient in less degree, did not appear to justify the ad- 
dittosial number of trees required. A minimum of 8 to 10 trees is required for 
lAate involving cultural experiments. In case of rootstock, pruning, or variety 
teiafe, twice as many plate each containing half as many trees might be used to 
obtain grmter accuracy. 

** The fact that marked soil variations occur which tend to make' adjacent 
trees, or a.djaceal plats yield alike, even on soils which were chosen because of 
their apparent uniformity, i's well shown by applying the formula' proposed by 
Hteis IB. 'S. B., 33, p. 727] for measuring the coeffidait of correlation between 
ndghborlng plats of the field. Apply isg .thI'S to '.the ArHngton navel oranges, , the 
" write have mieuiated the' correlation betwemi the yidd of the 8-tree: plat' ns 
^aale unit and .the 'yield pt the combination of four such ad|.ace 3 t .plats, 

' ttwi It WM .f oiind Umt , . ' • , 

r=+<l633±a085i 
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“Tliis result sliows a marked correlation, indicating a pronounced hetero- 
geneity in the soil of this grove influencing fruit production. However, when 
the correiaton between the 8-tree plat as the ultimate unit and the yield of the 
combination of four such systematically scattered plats was calculated it was 
found that 

r ==+0.137±0.120. 

“ This coefficient is practically ecLual to its probable error and can be regarded 
as significantly zero. 

“ In the computations made by the writers emphasis is also laid upon the 
nature and magnitude of the probable error. It is shown in several cases that 
the probable error of comparison between plats may be so large that relatively 
large differences must be evident between treated and untreated plats for a 
reasonable assurance that it is due to the factors being experimented upon. 
With the plats of 16 to 32 adjacent trees which were studied, a difference of 
from 62.94 to 81.97 per cent of the mean production would he necessary in order 
to obtain chances of 10 to 1 that the results were due to differential treatment 
and not to casual variation in the productivity of the trees. With the same 
number of trees in scattered units, a difference of 28.42 to 50.02 per cent would 
be necessary for the same odds. It seems probable, therefore, that a difference 
between two tree plats of less than 50 per cent @f the mean production should 
be considered with caution before attributing it to differential treatment 

“The relation between the shape of a plat and its variability was investi- 
gated by making comparisons between square plats and linear plats containing 
the same number of trees. Except in the ease of large plats, the difference 
in the variability of plats of different shapes was insignificant. 

“ In any method of field experimentation where a standard of comparison is 
desired the theoretical or ' normal ’ yield of a plat is a question of importance. 
By the use of certain formulas the ‘ normal ’ yield may be computed from control 
plats. As a standard, one may use the average yields of the control plats of the 
entire area, or of the nearest control plats, or a combination of the two. In 
cases studied, the coefficient of variability was reduced 50 pa: cent by calculat- 
ing the normal yield from the nearest controls in place of using the mean of the 
entire area. The employment of every alternate row as a control plat was not 
sufficient to offset the variability due to soil heterogeneity. 

“Computations made on the yields of orange, walnut, and apple trees for 
several consecutive years showed little annual fluctuation in their variability. 
One or two crops may not show greater variability than the average of six or 
seven crops.” 

Eactors influencing the abscission of flowers and partially developed 
fruits of the apple (Pyrds malus), A. X Heihicke (Few York Gormll Sta, 
Bid. S$S (1917), pp. 45-114^ 8 ). — ^TMs bulletin contains the results of ob- 

servations and experiments made during the three seasons 191-4-1916 with the 
view of determining the factors influencing the abscission of flowers and of 
partially developed fruits of the apple during the so-called June drop. 
literature of the subject is briefly surveyed and a bibliography is appended. 
A popular summary of the work had been previously noted (E. S. R., 38, p. 541). 

The data collected during the course of the study and here recorded show 
the percentage of flowers developing fruits and of flower spurs retaining fruits 
after the first drop and after the June drop ; the relation between amount of 
bloom and set of fruit; set of fruit on limbs with large leaves and on limbs 
wdth small leaves ; set of fruit as influenced by the location of the spur on tfle 
twig growth of different years ; set of fruit on spurs formed on different parts 
of a given year’s growth ; relation between the number of fU>wers to the spur 



im 


EXPEBIMEKT STATION EECORB, 


[VoL m 


and ability of tbe spur to set fruit; relation between length of spur growth 
made during tlie preceding season and fruitfulness of tlie spur ; relation between 
weight of dower-bearing spur and its fruitfulness ; relation between weight of 
spur to the number of dowers and to the length of the previous season’s 
growth ; relation between the weight of the new spur growth and the diameter 
of the conducting tissue; relation between diameter of conducting tissue and 
weight of spurs, from limbs having a light bloom and from those having a full 
bloom ; relation between water supply, leaf area, and pushing of buds ; relation 
between amount of lateral growth from the dower-bearing spur and fruitful- 
ness of the spur ; relation between sap supply and fruit setting ; fruit setting 
as influenced by varying amounts of leaf surface on the dower-bearing spur; 
influence of sunlight on the setting of fruit; relation between seed formation 
and fruit development; observations concerning some of the physiological 
effects of seeds ; relations to be considered in choosing fruits borne under simi- 
lar conditions; and experiments concerning tbe formation of the absciss layer, 
showing the effect of removing fruit and leaving varying lengths of stem, effect 
of coating fruit with vaseline to inhibit transpiration and exchange of gases, 
effect of slow and rapid drying of leaves on detached spurs with uncoated 
fruit and on detached spurs with vaselineKioated fruit, and the effect of a satu- 
rated and of a dry atmosphere on abscission of fruit on detached spurs. 

The author found that from two-flfths to four-fifths of the total number of 
flowers are lost during the early drop, or within from one to four weeks after 
the petals fall, only S to 7 per cent of the total number of flowers finally 
develop into fruits, and from one-sixth to one-third of the flower-hearing spurs 
Anally set fruit The proportion of spurs that set fruit after the first drop and 
that hold fruit after the June drop varies with the variety, with individual trees 
of the same variety and on different limbs of the same tree. 

Summing up the evidence as a whole, the author concludes that “ the results 
presented . . . emphasize the importance of vigor, more especially the vigor 
of the individual spur, as a factor in fruit setting. As compared to weak spurs, 
the previous season’s growth of vigorous spurs is longer, the new spur growth 
Is heavier, the leaves are larger and more numerous, there are more flowers to 
the spur, the diameter of the conducting tissue is gi’eater, and the weight of the 
lateral spur growth is greater. 

The vigorous spurs seem to favor fruit setting because they can supply the 
developing fruits with an abundance of water and food. Seeds appear to be 
valuable because they supplement the forces that bring sap to the fruit 
Strong seeds are of primary importance for the setting of fruit on relatively 
weak, spurs; they are of lesser importance for the setting of fruit on strong 
spura 

number of strong seeds is dependent on effective fertilization, which in 
turn presupposes cross-pollination. Even though the grower may plant several 
varieties of the same fruit which bloom during the same time, nevertheless 
croffi-poiiinatfon is frequently prevented by unfavorable weather during bloom- 
ing tima Man has little control over the weather. On the other hand, man may 
Influence the vigor of the tree by cultural methods. Trees in sod, for example,., 
are usmfiyless vigorous than trees in a tilled orchard. The latter, as a^ rule, 
produce heavier crops of fruit . . . 

« The application ' of a quick-acting nitrogenous fertilizer, such as sodium 
nitrate, mrlj in spring may have a decided effect in stimulating early -and 
rapid ^ur growth that would be likely, to set fruit the following year. Some 
evidence for this suggestion Is contained in the paper .by Lewis and, Allen 
I'E. S* 'E., 35, p. 540] received by, the writer while the present report was in 
the course of pre|).aratioiL ... ' , 
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“The observations and experiments recorded . . . jnstify the tentative con- 
clusion that unfavorable conditions of nutrition and water supply are among 
the basic factors which cause the normal drop of flowers and partially devel- 
oped fruits of the apple. All factors that have a direct or an indirect influence 
on nutrition and water supply of the flower and the fruit, such as pollination, 
weather, cultivation, and the like, are of importance. Fruit development, how- 
ever, is possible without cross-pollination and even under relatively unfavorable 
weather conditions, so long as the young fruit has an abundant supply of water 
and of readily available food,” 

The common honeybee as an agent in prune pollination, A. H. Henbeick:- 
soN (Calif ornla Sta. Bill. 291 (1918), pp, 215-2S6, figs, 13 ). — In some tent ex- 
periments conducted in 1916 (E. S. R, 36, p. 536) it was shown that bees are 
a necessary aid to pollination with the French and Imperial varieties of prunes. 
The study was continued on a larger scale in 1917 and is here reported on in 
detail. The tent experiments were so arranged as to test the effect of the 
absence of pollen-carrying agents, to study the question of interfertility or the 
necessity for interplanting for purposes of cross-pollination between the two 
varieties, and to determine the ability of each variety to set fruit with its own 
pollen. Counts w^ere also made of the blossoms of each variety on trees growing 
in the open, in order to get the set of fruit that occurred under average orchard 
conditions. 

Summing up the results of the two seasons’ work, the author concludes that 
“both the French and Imperial prunes may be aided in setting fruit by the 
use of bees in the orchard during the blossoming period, provided the trees are 
in a normal, healthy condition. The absence of bees in the orchard may mean a 
low percentage of set with both of these varieties. The French prune does not 
absolutely require interplanting with the Imperial, even though this arrange- 
ment may prove beneficial to both varieties.” 

Pruning the seedless grapes, P. T. Bioeetti {California Bta. Circ, 191 
(1918), pp. 12, figs. 10 ). — This circular contains specific directions for the 
methods of pruning which have given the best results with seedless raisin 
grapes. Information is given relative to the treatment of young vines, trellising, 
and pruning bearing vines. 

The mango in Porto Bico, C. F. Kinkan (Porto Rico SSta. Bui. 24 {1918), 
pp. SO, pU. 11 ). — ^This bulletin embodies the more important results relative to 
mango culture in PoxTo Rico, based upon several years’ work at the station 
during which trees of many varieties have been imported, propagated, and in 
some cases brought into satisfactory production. The important phases dis- 
cussed include' the soil and climate of Porto Rico, with special reference to 
mango growing, blossoming period, propagation, importance of classification, 
description of varieties, weights of dilTerent parts of fruits, protection against 
fruit flies, harvesting and packing, and mangoes as ornamentals. 

The investigation as a whole has shown that imported varieties of mangoes 
superior to the common mango of Porto Rico can be grown successfully in prac- 
tically all Porto Bican soils, provided that there is a good subdrainage and that 
they should be planted extensively for market and home use. Good crops are 
more certain along the western and northern lowlands of the island where the 
rainfall is light during the blossoming season. The prevailing winds and morn- 
ing sun seem to be very beneficial both for the growth of the trees and setting 
of fruit ; hence open, exposed sites should be selected for the orchard. Propaga- 
tion both by inarching and by bark grafting has proved satisfactory for use 
in the nursery and for top working large trees. Large seeds which produce 
bJily one plant are most satisfactory for stocks. The East Indian varieties pro- 
duce larger and moi*e thrifty plants as a rule than the native mangoes. Both 
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nursery and otlier m^gO' trees may be transplanted snccessfnliy if they are not 
making a new growth and rainfall Is plentiful. 

The confusion in the classification of types of mangoes as well as the great 
variation in growth and productiveness of the trees and quality of fruit seri- 
ously handicap the present development of mango orchards in Porto Rico, Of 
the imported varieties that have fruited, the most productive of the thrifty 
kinds with fruits of high quality are Gambodiana, Totafari, Amini, Bennett, 
and Paheri. Of these, Gambodiana and Paheri appear to be better suited to 
home than to commercial use. Fruits of the native varieties and all varieties 
from Martinique, Trinidad, and South America are less desirable than many of 
the other imported kinds. 

The station’s work has shown that mangoes that have not softened on the 
tree should he picked with a stem longer than the fruit stalk so as to prevent 
the Juice of the base of the fruit from escaping through the fruit stalk and 
leaving passages for the entrance of infection. Fruits in orange wrapping paper 
did not ripen or decay so quickly as those wrapped in oil paper, newspaper, or 
coconut fiber, or those left In the open air. Fruits packed in coconut fiber 
ripened earliest East Indian varieties showed much better keeping qualities 
than the native varieties. 

The author joints out that the mango is one of the most satisfactory orna- 
mental trees for Porto Rico and that it is possible to select from varieties pro- 
ducing' fruit of high quality' those' which best carry out a particular , scheme of 
land^pe' gardening. 

of the horticulturist, G. F. Kinman {Porto Eioo Sta. Rpt WIS, pp, 
pis, 2). — A progress report OU' investigations with pineapples, coconuts, 
and mangoes, including notes on some miscellaneous introductions. The work 
■ with mangoes is reported on in a bulletin on page 747. 

During the past two years the work with pineapples has included a compari- 
son of the effects of nitrate of soda and sulphate of ammonia in a complete 
fertilizer.' The results of these tests indicate not only that sulphate of am- 
monia is the most desirable source of nitrogen for pineapples in soils simpar 
to that''at the station, but that nitrate of soda should not be used for fertilizing 
pineapples in this soil t^’pe and that experiments should be conducted to deter- 
mine its value in other soil types before it is used commercially. The plants 
r«»iving their nitrogen from sulphate of ammonia continued their vigorous 
growth and, maintained their healthy color throughout the year, whereas those 
©n the other plats, including the plats receiving nitrogen from nitrate of sodai, 
m,ade a very slow growth and remained abnormal in color. 

In ,th,e 'fertiiizer experiments with coconuts the plats receiving a complete 
fertilizer continue to produce much larger crops than those given an incomplete 
mixtere, whereas in the group of plats where either nitrogen, phosphate, or 
, potash Is omitted,, from' th'e fertilizer the yield Is little heavier than that of the 
ehwA pla,i Oompiete fertilization has gradually increased the number of nuts 
harvested^' but' thO' average diameter of the' nuts has rem,ained practically the 
^ same throaghfut afi plats In 'the experiment Measurements made of the husks 
and, nuts from a number' of 'selected, trees for several years have shown that the 
piodact firo'in a given tree varl^ Mttle in size and proportion of husk and nut 
frw harvest to ,hwvest ' A 'S^dy ’ is being, made of the progeny of seed 
selected , , ■ ' , , ■ ' , , 

' Twenty varieties of Americamgrora sweet potatoes, wMdh were sent /'to 'the 
^ ' Stats, on by the, Bureau nf Plant, ffidastry- of the 'U. S, DepartmCTt of Agriculture 
tn 'ISJA. uttd grown, at thO' have .aE lost their' characteristic ftayor and at 

lm»t mme of them have ''developed' a €oarsen^s,,/not >U'Oiaiiion on, 'the' mainland, 
Th^ 'iiBportationS' -are not in, general sujperior-in. fiavor'.,of''''tetdre''tO''th'e types 
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wliich liave been grown in Porto Rico over a long period of years, A compara*- 
tive test of a new stock of these varieties is to be made. Among the native 
sweet potatoes one with superior qualities, known locally as niamey, is being 
propagated for distribution. 

Two types of the leguminous plant Phaseolm mungo received from the 
Philippine Islands have proved very thrifty and prolific at the station when 
planted during the spring, although poor crops have resulted from summer, 
fall, and winter plantings. The cooked seed of this plant is palatable as food 
and its heavy foliage makes it valuable as a soil improver or cover crop. 

A variety of banana known as Hua Moa x-eceived by the station from Hawaii 
several years ago is giving some promise as a cooking banana, although it does 
not appear to thrive well except when given good applications of stable manure. 

Report of the assistant horticulturist, T. B. McClellanu (Porto Rico Sta. 
Ept. 1916, pp. 21-24) ‘ — The testing of coffee varieties new to Porto Rico was 
continued and promising varieties are being distributed widely. Observations 
on an extensive planting of Rohusta coffee indicate that it is inferior in quality 
to that of the Arabian type grown in Porto Rico, hut its heavier yield makes 
it a promising crop for supplying a low-priced market. This coffee matures 
later than the native coffee, the main crop ripening in late winter and early 
spring rather than in autumn. This is suggested as being an advantage as it 
furnishes employment to pickers in a dull season. The rank growth of the 
trees necessitates topping to 7 or 8 ft to facilitate picking. The coffee locally 
known as “ Murta ” has proved to be a mongrel and inheritance of different 
forms is being studied. The experimental transplanting of coffee trees con- 
tinues to show wide differences both in growth and yield as the result of the 
method followed. This work is discussed in detail In a separate report (B. S. 
B., 37, p. 649). Fertilizer experiments with coffee continue to show beneficial 
effects, both on growth and crop, from the application of nitrogen. A native 
tree of dwarf growth (Brythrina corallodfendron) , not hitherto used locally as 
coffee shade, is being tested for this purpose. Plhntings without shade of differ- 
ent coffee varieties are also being made to compare their relative vigor in 
the open. 

Records have been kept of the number of pods produced on individual cacao 
trees for several years. Of plantings made in the spring of 1909 a little more 
than one-fourth of the trees produced no crop in the calendar year 1915. The 
others averaged nearly 10 pods per tree. In plantings made in 1903 about the 
same proportion of trees failed to produce but the average yield from the fruit- 
ing trees was 6.5 pods per tree. Attempts to propagate cacao from cuttings 
have been unsuccessful 

The experiments thus far conducted with vanilla show this to be a promising 
crop for Porto Rico. It requires careful attention and a great deal of labor, 
but with proper conditions large returns may he secured from a small acreage. 
In crossing vanilla species some very marked modifications, here noted, in the 
shape of the resulting pod have followed the application of foreign pollen. A 
new planting of vanilla has been made for further tests of the effects of light 
and dense shading, different pruning systems, the removal of superfiuous blos- 
soms, and the pollination of few to many blossoms per cluster. 

Trees of mahogany (Swietmia macrophylla) continue to show adaptability 
to local conditions. ' In a planting made at the station the average height at 
3 years from seeding was 16 ft, the maximum height 30 ft. 

Bush beans in the greenhouse, S. N, Geeek (Jfo. Ohio Bta,, S 
Ro. 1, pp, 16-26, figs, 2 ), — ^Experiments on the greenhouse culture of bush beans 
conducted during the three seasons 1915-1917 are reported. 
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Of twelve varieties tested, tlie variety Plentiful gave the highest average 
yield of 6.4 oz. of green beans per hill for the three seasons, followed by 
Canadian Wonder with 5.9 oz, and Sunrise with 5.1 oz. per hill. The author 
points out that at present most of the varieties suited to greenhouse culture 
are of English origin, and that suitable varieties must be bred in America be- 
fore the fullest returns can be expected from this crop. 

In these experiments, the beans were planted in March and April. The 
average variety matured the crop In 70 days. There was no great difference 
between the yield of beans planted in hills and those planted in rows. Hills 
planted 12 by 18 in. apart with 2 plants per hill gave better average results 
than hills spaced 12 by 12 in. with either 2 or 4 plants per hill. With rows 
planted 16 in. apart, a 14n. space between the beans gave somewhat better 
results than a 2-in. space. It is pointed out that planting distances must be 
determined for specific soil and other conditions. 

A test of various soils indicated that nearly all greenhouse soils are suitable 
for forcing beans without more attention than is given tomato and cucumber 
soils, but that the bean crop should be watered more sparingly than the tomato 
or cucumber crop in order to keep the soil in good physical condition and to 
prevent the rapid spread of fungus diseases. An excess of water may’ also in- 
terfere with proper pollination of the Methods of controlling insects 

and diseases are briefly discussed. 

Heredity studies in the morning-glory. (Ipomcea purpurea)^ E, E. Bamkei& 
(Medf York (Cornell Bta. <i9i7'), pp, 5~38y pis. $), — This bulletin pre- 

sents the results of experiments with morning-glory plants which were studied 
i,E pedigree cultures. Germinal analyses of them were made by means of cross- 
ing and subsequent selfing, supplemented by collateral breeding tests from the 
parents used in the crosses. The data secured are presented in a series of tables 
and fully discussed- A bibliography of cited literature is given. 

The Important results and deductions from the study are summarized as fol- 
lows : ** Several, characters w^ere studied w’hich in heredity behaved in an 
alternative and Mendellan manner. These were color of the seed coat, feather- 
ing of the corolla, color of the corolla, and flaking of the corolla. 

‘‘The seed coat is either black or yellowish brown (tan). Black is the 
dominant color. Black, being the dominant color in the maternal somatic 
' tissues,, may lend character to the seed coat without giving any indication 
wrhatever of the nature of the embryo within it. A black seed coat may con- 
ta,iii a homozygous or a heterozygous black embryo, or a homozygous tan 
embryo. A tan seed coat may contain a heterozygous black embryo, but never 
a homozygous black embryo. It may contain a homozygous tan embryo. 

** Feathering of the 'Corolla is a Mendelian character dominant over its 
absence The color of tlie corolla differed in the several types in the series 
here studlecL ' The types were progressively epistatic one to another from 
white ,thr'OUgh pink, magenta, and blue to dark purple. 

** Anthcxymilc colors are due to the action of enzyms upon colorless chromo- 
gens, producing thereby colored pigments. The color types studied in the 
morMng-glory were In complete accord with the enzym theory. Each epistatic 
type is due to the si'ddition of one or more genes probably enzymatic in nature 
Which, are; not present in the hypostatic type. Flaking is a dominant character 
in the isorning-glory mat^lal here studied. It is explained by a hypothesis 
,s»pposing- the character to be due to an enzym which is locally distributed in 
’ ’ttie,>cO'rolla and 'which, imcts, with a colorless chromogen to produce the colored 
'' Where it, is, present without the 'gene for producing solid color, flaked 

Whites result; when present together ' with this ,gene, 'ffaked solids, are pro- 
duced* ' ' ■ ■' ' ’ ' ' " 
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A manual for nortiiem woodsmen, A. Oaey {CamMdge: Harvard JJniv, 
Press, 1918, rev, ed., pp. XIV +802, pis. 5, figs. 87 ), — The present edition of 
this manual (E. S. B., 21, p. 241) has been brought up to date as concerns 
appliances and methods, and new matter and tables have been introduced that 
are mainly Intended for the benefit of western woodsmen. 

Annual progress report upon State forest administration in South Aus- 
tralia for the year 1916—17, W, Gill (Ann. Rpt, State Poorest Admin. So. 
Aiist., 1916-17, pp. 12, pis. 6). — statistical review relative to the administra- 
tion and management of the State forests of South Australia, including data 
on alterations in forest areas, planting and other forest operations, revenues, 
expenditures, etc. 

A few notes on bamboos {Indian Tea Assoc., Sci. Dept. Quart. Jour., Wo. 
S (1917), >pp. 85-87). — B/ief notes on the propagation of bamboos including 
descriptions of the most common species in Assam., 

Ijicense cedar, J. A. Mitchell (U. S. Dept. Agr. Bui. 604 (1918), pp. 40, pU. 
6, figs. S). — An account of the incense cedar (Libocedrus decurrens) of the 
Pacific Coast States, with reference to its commercial importance, products 
and uses, available supply, characteristics of the wood and tree, reproduction, 
lange, silvical requirements, growth, stand per acre, enemies, management, 
and artificial forestation. Volume tables in cubic and board feet based on 
measurements in several National forests in California are appended. 

Note on kokan or lampatia timber (Buabanga sonneratioides), B. S. Pkae- 
soN ([/w.dmn] Forest Bui. 36 (1917), pp. 8, pi. 1). — This note deals with the 
general distribution, locality, and habit of kokan (D. sonneratioides) timber, 
together with its natural reproduction, rate of growth, distinguishing character- 
istics of the tree and timber, properties and uses of the timber, method of 
extraction, yields, and prices. The note is accompanied by an actual specimen 
of the wood. 

Note on the contraction and warping which takes place in Pinus longi- 
folia timber while seasoning, B. S. Peabson ([IndianJ Forest Bui. 87 (1917), 
pp. 6, pis. 5). — This note describes experiments undertaken to ascertain the 
amount of warp which takes place in P. longifolia timber when seasoned by 
dilferent methods, and also an experimental test of the amount of contraction 
across the gi'ain which takes place as the timber passes from a green to an 
air-dry state. 

Comparative yearly volume increments of certain Indian tree crops. 
E. E. Mabsden (Indian Forester, 44 (1918), Wo. 1, pp. 10-16). — Tabular data 
are given showing the comparative yearly volume increments of several Indian 
tree crops. 

Imports of timber into British India during the years 1912-13 to 1916— 
17 (Indian Forester, 44 (1918), Wo. 1, pp. 20-22). — ^A comparative statement 
of imports of timber into India and Burma by sea from foreign countries during 
the last five years. 

lirxmber used in the manufacture of wooden products, J. G. Nellis (U. S. 
Dept. Agr. Bui. 605 (1918), pp. 17, figs. 2). — ^This report presents statistics 
showing the average annual consumption of wood by the wood-working indus- 
tries in tlie United States. The basic data were secured by a series of State 
wood-using industry studies. Those for the more important States have been 
published sejparately and have been noted in the Kecord from time to time. 
Although the State studies were begun in 1909 and were not completed until 
1913, a period of 12 months was made the basis for the statisties for each 
State, and the final figures for the whole country here presented are considered 
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a very gooi! average ©f tlie demand of each industry and the demand for each 
kind' of wood* All imported woods used by factories are included in the 
statistics. 

BISEASES OF PLANTS. 

Embryomas in plants (produced by bacterial inoculations), E. F. Smith 
(Bui. Johm SopUm Mosp., B8 il9J7), No. S19, pp. 271-29Jh fig. 1).~- 

Having continued to experiment since reporting previously on the relation of 
crown gall of plants to’ human cancer (E. S. K., 35, p. 545), the author offers 
further data on the production by bacterial inoculation of anomalous crown 
galls, which are considered as atypical teratoid tumors. 

Such (embryonal) tumors have now been produced by the author on plants 
of 16 genera -In 15 families. All that is necessary is to introduce the crown 
gall bacteria into the growing tissues of susceptible species in the vicinity of 
totipotent cells, which may be either dormant aitillary buds or meristematic 
cells, remote from leaf axils and buds or bud anlage, these cells having the 
potentiality of germ cells whether they be somatic or germinal as regards origin. 
The principal genera used for the work here reported were Nicotiana and 
Pelargonium. ■ ■ 

The present paper reports the result of efforts to produce hyperplasias in the 
middle of internodes remote from the usual points of origin of buds and shoOts; 
to determine under what conditions tumors ‘ can be made to grow as ordinary 
sareemata destitue of teratoid elements or to produce roots, leafy shoots, doral 
abortions, and mixtures of these ; to determine what particular tissues may give 
rise to teratoids, and what can produce only sarcomata; to record photo- 
graphically the inception, progress, and rapid proliferation and decay of these 
tumors;' to demonstrate by photomicrograplis the embryonic and fragmentary 
nature' of deep-lying teratoid elements ; and to show the existence of jumbled 
sarcomatous elements in their vicinity. Records were also obtained on faseia- 
tlon and, related abnormalities ; on variation in the rate of tumor growth ; on 
secondary infections ; on the failure of tumors, after once starting, to continue 
to grow; and on tbe germicidal effect of collodion used to cover the wounded 
aurfa'ce after bacterial inoculation. 

' The Briti^sh species of Phomopsis, W. B. Obove {Bop. Bot. (rurd. Kew. Bui. 
"MiMO* Inform.^ No. 2 (19X7) ^ pp. 4^-7$, pis. 2). — ^The bvo features considered 
'inc«t distinctive of the genus ' Phomopsis are the permanent sporophores and 
the nature of the pycnidium, the latter bearing little resemblance to that of a 
typical Phoma. The four chief accounts given of the genus hy other authors 
since Baccardo ' are noted^. The British list, which is more or less descriptive, 
Includes 76 species. This is followed by a list of 21 species found elsewhere, 
and this by a discussion in this relation of Bhorm asparagi and Oytospora stky 
tmtmm. A list of host plants is also given. 

fOotton rust'' tnvestig'ations in TcExas], E. W. Oi-ivn {BTOoklyn Bot. Gard. 
'Em., $ {1917}, Wo. 4, pp. 154-^158). — ^The author investigated , a sudden out- 
break 'Of cotton rust which was violent during May and June, 1917, in southern 
Texas* having spr^d suppoi^ly from Mexico. The effects as, noted some time 
after the' vlolencje of the attack had passed are briedy described, ' The crops In 
the"area' affected suffered a Ic^ of probably from 20 to 70 per cent. Several 
gras«s were collected for examination, as the rust is thou,ght to utilize 
'Some wild plant or plants' ts' alternate hosts. 

It is considered pit^bable that the rust in question 'occurs ^oradically 'every 
wason, 'perha^ to many looilitte. 'The r^Wcted' area ''affected 'SU'ggwts'that 
fee Infection of fee grass host whidh is" supposed 'to" carry fee' alterhato ^tag© 
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must laave been limited or else that the weather conditions in this vicinity were 
specially favorable this year. A similar rust is said to have appeared previ- 
ously in California, Lower Galiforiiia, Mexico, Falfnrrias, Tex., and Miami, 
Fla. 

Peronospora on hemp, V. Feouon (Afti R, Accad. Lincei, Bend. €t Bd . Fis., 
Mat. e Nat., 5. ser., (iPi7), I, No. 11, pp. 618-^20). — ^The author reports hav- 
ing noted the presence of oospores in various cultures of a fungus on hemp 
which has been referred to Peronospora. On the basis of studies of this and 
related forms he holds that this organism should be referred to the subgeniis 
Feronoplasmopara proposed by Clinton (F. S. R., 17, p. 156). 

Conditions influencing the distribution of potato blight in India, J. F, 
Dastub {Agr. Jour. India, Indian Bci. Gong. No., 1917, pp. 90-96). — ^The author 
discusses further (E. S. E., So, p. 150) the history of potato late blight (Fhg^ 
tophthora infestam) in various parts of the world as evidencing its inabilty 
to exist continuously at points having prolonged periods of temperature much 
above 77° F. He states that on the plains of India the fungus is normally un- 
able to survive in soil or tubers, so that potatoes ordinarily susceptible to this 
disease may be grown if they are imported in summer when the temperature 
is sufficiently high to kill the fungus. 

A potato |)arasite new to Italy, B. Peybonel {Atti R. Aocad. Lincei, Bend. 
Cl. Bci. Fis., Mat e Nat, 5. ser., $6 (1917), Z, No. 9, pp. 509-612). — In the course 
of work with potatoes supposed to be completely sterilized in preparation for 
other work, a fungus appeared on the surface of the tubers which was found 
to be Bpondplocladium atrovirem and which is briefly discussed. Since that 
time the author has seen this fungus in potato tubers produced elsewhere in 
Italy. 

Irrigation experiments on apple spot diseases, 0. Beooks and D. F. Fishbe 
(CJ. B. Dept. Agr,, Jour. Agr. Research, 12 (1918), No. S, pp. 109-138, pis, 4 
figs. 10). — This paper deals with the effect of soil water supply upon bitter 
pit, Jonathan spot, and certain other nonparasitic spot diseases of the apple. 
It also includes notes upon the relation of the time of picking to the development 
of apple spots in storage. The experimental work on this investigation was 
carried on in the State of Washington. 

It is claimed that bitter pit and Jonathan spot are readily distinguished 
from rosy-aphis stigmonose, drought spot, cork, and blister, bitter pit usually 
appearing first as spots of dead brown tissue in the subepidermal tissue of the 
apple. These spots are associated with the terminal branches of the vascular 
bundles, and in the later stages of the disease the browning often follows the 
vascular bundles deep into the flesh of the apple, Bosy-aphis stigmonose is 
said to be characterized by similar brown spots, the affected tissue being 
firmer than in the case of bitter pit and there being no association with the 
vascular bundles. The early stages of Jonaihan spot are said to be confined 
to the color-bearing cells of the skin of the apple. Drought spot is characterized 
by the checking of the growth at certain points on the apple without the pro- 
duction of any large quantity of corky tissue. Cork differs from drought spot 
In the presence of comparatively large areas of corky brown tissue and in the 
fact that these areas are usually rather deeply seated in the flesh of the apple. 
Blister is the name given to superficial lesions associated with cork and charac- 
terized by a blister-like appearance. 

Drought spot is said to be produced by sudden and extreme drought. Cork is 
apparently a drought effect, but it differs from drought spot in that its occur- 
rence is usually associated with certain peculiar soil types. 
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Experiments have shown that there is a close relationship between the soil 
water supply of the orchar<3 and the development of bitter pit in storage, heavy 
Irrigation greatly increasing the disease, light irrigation reducing it. The 
lowest percentage of bitter pit was found on apples which received a heavy irri- 
gation followed by a light one. Heavy irrigation seemed to favor slightly the 
development of Jonathan spot, bnt the contrast was so slight as not to jnstify 
definite conclusions. During the first weeks of storage more Jonathan spot 
developed on apples that were picked early than on those which were picked 
late, but as the period of storage was prolonged these contrasts seemed to dis- 
appear. The results, however, are believed to indicate a greater susceptibility 
to this trouble in the early-picked apples. Bitter pit was worse on Jonathan 
apples that were picked early than on those that were picked late. 

The tar treatment for eourt-noue, L. Bavaz {Frog, Agr, et YU. {Ed, VEsP 
Centre), S8 {1917), No. 8, pp. 173--175), — A discussion of reports and opinions 
by different investigators on court-nou^ as related to varieties and as affected 
by treatment with tar. 

The results of treatment were either negative or inconclusive. The author 
states that the studies carried out at Montpellier for several years are still in 
progress regarding the characteristic internal changes, the conditions under 
which the trouble becomes evident, and the factors which may lead to its 
appearance. 

Filage of grapes, L. Bavaz {Frog, Agr, et TO. {Md, VEsPOmtre), 58 {1917), 
No. p, 45^). — ^This phenomenon, described as due to the arrest of fioral 
development and excessive growth of the parts bearing flowers, is said to be 
related to disproportionate alimentation in cloudy or rainy weather and to be 
cmtrollable by appropriate pruning operations. 

Little leaf of grapevines in California, F. T. Bioletti and L. Bonnet 
{Frog, Agr, et TitiEd, rEsPCentre), S8 {1917), No. 22. pp, This is 

a .resume of a previous report (E. S. E., 36, p. 849) by the authors, who call 
attention to the resemblances and differences between this trouble ^ and some 
others prevalent in Europe. It is distinguished from mal nero by a different 
kind of leaf coloration and by the fact that the latter is not transmissible but 
Is confined to particular areas. An important character which little leaf has 
In common with eourt-nou^ is the shortened internodes characterizing the latter. 

" 'Ompe downy mildew, L. Bavaz (Frog. Agr. et Vit. (Ed. VEsPCentre) , $8 
(1917), No. 12, pp. This is a discussion regarding what is known 

of grai« downy mildew (Percm-ospora vitieola) ; its mode of attack and develop- 
ment on vin«5, leaves, branches, and grap^ ; its propagation ; climatic, cultural, 
'and varietal conditions favorable or unfavorable to the disease; and remedial 
measures. 

Grape downy mildew at Montpellier in 1916, L, Bavaz (Frog. Agr. et Tit, 
(Sd, VMiPCmtre), S8 (1917), No. 16, pp, 555-575, fig, 1 ). — ^Having conducted 
m official investigation of the phenomena of grape downy mildew, the author 
states that the several invasions are each derived from a' previous one. Except 
for a portion which is miall and unimportant from a practical standpoint, they 
are due^ to rains or mists which are sufficiently heavy to bathe the upper sur- 
' ' fii.ee of the Imf and run over to the other side, carrying the infecting spores. 
Bach time favorable conditions occur a contamination takes place. Between 
'ills md fee appearance of the invasion (in the form of sterile or fertile spots) 
is the period of Incubation,,, the length of which varies from 4 or 5 tO' 7 or 8 
days, according to the hygrometrlc''<%md!tion of the atmosphere. 

; Grape downy mildew, , h, Bavaz (Frgg, Agr, et TO. (Nd. fSaPOmtre); 58 
(1917), No. $4, pp, 557, 558).“-<5ontinuing the above vrork, the 'author reports 
tiiat vines ^ray'ed on May 19 remained clear of mildew, which was, however. 
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produced in otlier vines by the heavy rain (100 mm.) of May 20. The grapes 
showed the contamination three days later than did the leaves. 

The length of the interval between contamination and the evidences of attack 
(inoculation period) depends upon the temperature and humidity of the air^ 
being shortest -when these are 25“ 0. (77“ F.) and lOG per cent, respectively. 
The conditions prevalent in early spring usually give an incubation period of 
sevfiii days. Ehrom the first appearance of the white spots, each good rain pro» 
duces an invasion seven days after the precipitation occurs. Spraying must 
be done about the end of this period to be effective. Applications made during 
a rain, except perhaps Just at the beginning, are lost, the fuiigicide being 
washed away. 

Rainfall and grape downy mildew, A. Gadowt (Prog. Agr. et Jit. {Wd. 
fEsPCentre), S8 (1917), Mo. 25, pp. 588, 589 ). — A comparison in tabular form 
as regards precipitation is made between years of serious mildew attack (1910 
and 1915) and years of relative freedom from such attack. 

Spraying for grape downy mildew in rainy weather, A. CAUOBirr (Prog. 
Agr. et Jit. (Ed. VEst-Gentre), S8 (1917), Mo. 24, pp. 565-567) .—The author 
reviews opinions regarding the advisability of the practice of spraying grape- 
vines for downy mildew during humid and rainy weather. 

The treatment for downy mildew, L. Taboureau (Prog. Agr. et Jit. (Ed. 
l^E&PCentre), S8 (1917), Mo. 11, pp. 255—258, fig. 1 ). — ^This is a discussion of 
spraying experience and observations of the biological and meteorological phe- 
nomena connected with the development of grape dowmy mildew. 

It is stated that years of serious mildew outbreaks are not always years of 
heavy precipitation. Treatment is not effective if delayed for several days 
after a rain or after the general occurrence of conditions favoring spore 
germination. 

Treatment of grape downy mildew in southwest France, J. Capus (Prog. 
Agr. et Jit. (Ed. VEsPCmtre), $8 (1917), No. 19, pp. 444, 445).— It is said that 
in soils naturaHy dry in spring, as in those of MMoc or Graves (in Gironde), 
the invasions of downy mildew which ordinarily occur in regions of moister 
soils do not appear. The latter part of May or the first of June is usually 
sufficiently early for the first sprayings. The most important period of con- 
tamination is about June 10, the corresponding invasion occurring about ten 
days later. 

In other soils of the southwest of France the most important period for 
treatment is from May 15 to 31, though in case of very humid soils May 1 is 
late enough for the first treatment. Certain localities are supplied from the 
stations with special instructions regarding the time to spray. It is said to be 
impossible to fix ihe exact dates when spraying is required, as these vary from 
y^r to year, according to circumstances. Success in spraying depends upon 
thoroughness and care in applying 2 per cent copper sulphate. 

Treatment of grape downy mildew, J. Cafijs (Bev. Jit., 46 (1911), Nos. 
1191, pp. 265— 269 j 1192, pp. 282—285 ). — For the information of growers not so 
situated as to be supplied with information from stations regarding the time 
to spray in order to prevent outbreaks of grape downy mildew (see preceding 
abstract), the author states that the proper moment for the application of the 
spray is the most important question arising in this connection. The develop- 
ment of an outbreak presents three phases, namely, contamination, or pene- 
tration by the fungus, after its germination, into the plant tissue; incuba- 
tion, or development of the fungus within the host, with little or no outward 
indication of its presence; and the appearance of the oil spots popularly 
termed the invasion. This development may re<iulre from 6 to 28 days, accord- 
62077“— 18 5 
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ing to temperature and Inimidity, and it can not be arrested at any stage 
beyond its inception, at which time, howeTer^ treatment properly used is 
absolutely effective. The primary infection develops from the bodies that have 
overwintered, and may occur several times. The secondary infection develops 
from the oil spots if conditions are favorable. 

The progress of the mildew in the berries parallels that in the leaves, and 
both require thorough treatment 

■ In case of a single rain, contamination in a definite manner follows in a 
short time. In case of rains in close succession, repeated applications of the 
treatment are necessary until the end of the rainy period, particularly if this 
is accompanied by a lowering of temperature. Humidity and low temperature 
favor the development of the fungus and at the same time render the plants 
more receptive. During a certain period the young leaf or grape is par- 
ticularly receptive to mildew, and during this time treatment should be prompt 
and thorough, employing a copper spray not lower than 2 per cent in con- 
centration. 

The comparative efficacy of acid and alkaline Bordeams sprays, L. Deg- 
BULLY (Prog. Agr. et YU, (Ed. VEst-Oentre), 38 (1917), No. 7, pp. X49-155, fig. 
1 ), — This is a discussion of the comparative merits of acid, neutral, and alka- 
line Bordeaux mixtures as reported recently by severaT investigators, giving 
prominence to the cMm of superiority for the alkaline mixture made as a 
Result of recent tests by Vermorel and Dantony (B. S. B., S8, p. 153). 

Acid and alkaline sprays, Y. Vebmorel and E. Daisttos^t (Prog. AgK et 
Fih (Sd. rEsi-Cewtre},"38 (mi), 9, pp. 201-207).— This gives the details 

of the experimentation referred to above. 

One series was continued for 16 days, the other for 50 days. Copper sulphate 
of 99.8 per' cent purity was employed at 2 per cent strength in each series, 
the acid spray containing 0.32 per cent, the alkaline 0.96 per cent, calcium 
oxid. The greater persistence of the copper on the leaves in case of the 
alkaline spray was very marked as compared with that of the acid spray. 

A second test employing the neutral in place of tlie add spray showed thiS' 
to give results approximately the same as regards the persistence of soluble 
copper on the leaves. 

Acid and alkaline sprays, Y. Yermobel and B. Dahtont {Bei\ Fit, 4$ 
(1917), Mo. 1192, pp. 285. 286). — In a statement supplementary to that above 
noted, the authors discuss acid and alkaline sprays in regard to their actual 
contents and qualities, so far as known. They claim that the acid preparation 
at 2 per cent strength is actually le^ss efficacious than the alkaline mixture at 
half that concentration. 

Acid and alkaline sprays, A. Cadoeet (Prog. Agr. et Tit. (Ed. VEsPVentre), 
M {1917), Wo. 17, p. $94). — In 1914 the use of add Bordeaux spray was fol- 
lowed by the defoliation' of the vines and the loss of the crop. In 1915, when 
an alkaline ^ray was used, the leaves were retained and the crop was normal. 
Dead aireenate appeared to improve the quality of adherence in the copper spray 
liquid. 

Alfcalhae and acid sprays, L, Degeully (Prog. Agr. et Tit. (Ed. VEsP 
Cmtre), $8 (1917), No. 11, pp. 247, 248). — ^Noting an inquiry as to the mean- 
ings of the terms add and alkaline as applied to sprays, the author states 
that 'the usual mixture of 2 per cent copper sulphate with 1^ per cent lime 
is regarded as fully adequate and practically always alkaline, in spite of the 
usual Impurity of the lime. The , failure of the spray noted in Armagnac, 
where 12 or 14 prayings are often insufficient to keep down black rot and 
downy mildew, is attributed to the climate, which is thought to be very favor- 
able t# mildew and black rot . ' ^ ' 
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Tiie greater duration of efficacy in case of alkaline sprays is admitted, but 
it is ciiiestloiied whether the acid spray may not at the time of its application 
prove more effective against these diseases. 

Mixtures of lime and sulphur, A. Gadoret (Prog, Agr. ef Tit. (Ed. FEst- 
Centre), 3S {1917}, Fo. 11, pp, 25S, 259), — Oi'dinm of grapevines is said to be 
controllable by the employment of four or five applications of the residual 
siilpliiir obtained in certain industries. This should be mixed with lime or 
wood ashes in the ratio of 50:50 from the end of May to June 20 and in the 
ratio of 60 : 40 between June 20 and August 1. 

Bust of 'grapevines, L. Ravaz (Frog. Agr, et YU, (Ed, VEst-Centrc)/ 38 
(1917), Fo, 20, p, Jf63 ), — Pending further study of the phenomenon, a brief 
description is given of an arrest of development in grapevines closely resembling 
that due to injury from strong copper sprays, but appearing on vines which 
have not been sprayed. 

Beport of the plant pathologist, E. W. Brandes (Pono Rico Sta, Bpi, 1916, 
pp, 28S1, pis, 2), — In addition to an account of routine wmrk carried on by 
the plant pathologist, a preliminary report is given of an investigation of banana 
wilt or Panama disease. 

This disease, wffiich seems to be particularly injurious to the Ghamaluco 
variety, was previously reported in Porto Rico (E. S. R., 36, p. 352). The 
studies of the author have shown that it is due to a species of Pusarium which 
is indistinguishable from that previously described as F. cuheme, an amplified 
technical description of which is given. Preliminary Investigations have shown 
the posshility of controlling this disease by sterilization of the soil. 

A more detailed account of the disease is to be given in a subsequent publica- 
tiom 

The geographical distribution of the citrus diseases, melanose and stem 
end rot, H. S. Fawcett (Johns Hopkins Univ, Circ., n, ser., No. $ (1917), pp, 
190--193 ), — This is a discussion of Phomopsis citri as an example of the failure 
of a parasitic organism to extend itself to the limits of the territory occupied 
by the host. In this case, it is suggested that humidity may constitute one 
factor, but it is of limited value as an illustration owing to the absence of 
melanose in southern Florida and in Cuba. Experimentation is now in progress 
regarding the temperature relations of this fungus. 

Preliminary note on the relation of temperature to the growth of certain 
parasitic fungi in cultures, H. S. Fawcett (Johns Hopkins Univ. Circ., n. ser., 
No. 8 (1917), pp. 198, 191f ). — This is an account of a study intended to compare 
the temperature-growih curves for cultures of a number of fungi producing 
diseases of citrus trees, but limited in their geographical distribution, wdth a 
view to the interpretation of the observed facts of distribution and seasonal 
occurrence and the suggestion of control measures. Cultures on solicl media 
were studied as to daily grow^tli under controlled conditions, and the results 
are detailed. 

In marked contrast with the observed results reported by other wmrkers, the 
author notes the fact that PptMmysUs citrophthora exhibited no time diminu- 
tion of growth rate, which often continued unchanged for a period of eight days 
or more. 

The June drop of Washington navel oranges, J. E. Ooit and R. W. Honosorf 
iOatifornia' Sta, Bui. 290 (1918), pp. 203-212, figs. 8).— A progress report is 
given of a study of the June drop of this well-known variety of oranges, in the 
previous publication (E, S. R., 37, p. 154’), AUernaria m>tri was said to be the 
cause of the disease. Later investigation (E. S. R., 37, p. 834) seemed to indi- 
cate that abnormal w'ater relations also influence the dropping of fruit 
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Tlie authors report that the major part of the June drop occurs early in the 
season and has to do with blossoms and small fruits. It is caused by a stimulus 
to abscission arising from abnormal water relations within the plant due to 
peculiar climatic conditions. The major part of the drop of the larger oranges 
is caused by ' the fungus A. citri. The drop caused by water relations is consid- 
ered to bear a definite relation to climatic conditions, and all efforts looking to 
prevention or control must be either in the nature of modifying envlroninental 
conditions or in seiectlon for dry heat resistant strains. Attempts to control 
’the June drop by spraying have not |iven any promising results. 

Al^al disease of cacao, J. B. Boseh (Proc. Agr. Soc, Trinidad and Tobago ^ 
17 {1917), Xo. .9, pp, S45~-$48 )^ — It is stated that an alga {GephaUtiros vires- 
cens) causes a leaf fall and die-back disease of cacao on practically every estate 
in Trinidad. This disease has been under observation since 1912 and has been 
described as attacking any cacao tree at any time during the year, but more 
readily during the last two months of the dry season especially if the trees are 
not in a good situation or condition. The disease has been called die-back and 
sun scald, but the author suggests the name of algal disease in order to distin- 
,guish it from true die-back and sun scald, which are said to be caused by a 
Diplodia. 

Spraying with Bordeaux mixture has been attended by beneficial results, 
and attention to tillage, drainage, shade, and protection from wind are also 
considered essential to the complete control of this disease. 

A full report of the disease, with illustrations, is to appear later. 

The diseases ... of the coconut palm, R. M. Richabds {Agr, BuL Fed, 
Mdi-ap States, 5 (1,917), .Vo. 8-9. pp. S^-^S2 ). — In the section of this general 
review of coconut palm diseases and pests here noted the author discusses, 
together with other ilimi.ses in neighboring territory, bleeding disease (TMela- 
tiopsfs ethaeeiieus) , a leaf disease {Festalo::zm palmamm which may be inter- 
mingled with Helminiiiosporiiun .sp.), a 'leaf breaking disease, supposedly due to 
BotrpodiplOfliG sp., though other fungi may be present, bud rot (bacterial), 
and a sooty leaf fungus (MeUola pahnarim). No root disease of coconut palm 
has been found in the region covererl by this re\iew. 

Beaf bitten diseases of coconuts. S. F. Ashby {Jour. Jamaim Apr. Soc., 21 
(1917), A"o. 7. pp. 269-273).— This is a discussion of pineapple leaf bitten dis- 
ease (TMeUnopsis paradoi-a). hard or little leaf bitten disease, and Phytoph- 
thora leaf bitten di, sease of coconuts as regards their causation, symptoms, 
and treatment 

The white pine blister rust in Canada, W. A. McCuBBrN (Atm. Rpi. Fruit 
Qrfjtvers^ .4 woe. Ontario, {1916), pp. 81-86 ). — In a somewhat general dis- 
cussiOH of the white pine blister rust situation in Canada it is stated that ob- 
»rvations in the Niagara district in 1916 showed tfiat although the fungus may 
^ enter the limbs through wounds, the majority of infections seemed to occur by 
way of the leafshoots. Prom this point of entry the fungus grows in all direc- 
tions in the soft bark, killing the tree eventually if it is weakly, otherwise 
causing a swollen and sickly appearance. A long time is required to kill a 
^ large tree, even if a ' number of infections work in different portions of it. 
The .i^rlod between infection and spore formation varies from three to six 
years or more, but is usually, about three and a half years. 

During 1016 data were collected apparently supporting the conclusion that 
,{h« fun, pis is able to 'Winter on the currant, and thus live from year to yeai 
, when the white pine host Is Extended surveys in 1915 and 1916 

.' afeowai that in aclditicm to a large area of infection in the Niagara peninsula, 
Imimed mms have occtirr«3 at Cu^ph, Brantford, Fort.Burwell, Dutton, Oak- 
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ville, Cookstown, Lindsay, Bowmanville, and Ottawa. At present only 
two points of infection are known in Quebec, namely, at Oka and St. Anne de 
Bellevue. 

Diseases of the leaves and stem of Hevea brasiliensis in the Malay Penin- 
sula, B. M. Richaeds (Agr, Bui. Fed. Malay States, 5 {1911}, No. 8~~9, pp. SOI- 
Si7; Proc. Agr. Gonf. Malaya, 1 {1917), pp. JfJf-SIf ). — It is stated that though 
the Para rubber tree has shown itself to be a particularly healthy plant in the 
Malay Peninsula, losses have occurred following improper or inadequate man- 
agement. A species of Phytophthora w’hich is said to cause an abnormal leaf 
cast from July to September in Ceylon has not been observed here. The most 
serious stem diseases discussed are those caused by CoHicium salmonicolor 
(pink disease), Phytophthora faheri (bark canker), Phytophthora sp. (decay 
of tapped areas), and Botryodiplodia tlieohromw (die-back). The less harmful 
troubles are due to Phyllostieta ramicola, Qlwosporium alho-ruhrum, Gyphella 
hevem (thread blight), and burs in the tapped areas. 

Clean clearing, pests, and disease, W. R. Shelton-Agab {Agr. Bui. Fed. 
Malay States, 5 {1917), No. 8-9, pp. 300-306; Proc. Agr. Conf. llalaya, 1 (0)17), 
pp. $7-43). — ^This is a discussion of rubber tree pests and diseases. The dis- 
eases are classed as those that are fatal (requiring prevention) and those 
amenable to treatment. The fatal class include such diseases as Fomes, Hy- 
menochsete, Ustulina, and Poria, and the amenable class stem and bark diseases 
such as Diplodia, pink disease, thread blight, and cankers. 

The author gives results of experience in the control of Termes gesiroi, and 
observations on the various seasons of fungus attack and on the control of 
disease. 

Preventive measures against black thread (Phytophthora faberi), PI. G. 
Peatt {Agr. Bui. Fed. Malay States, 5 {1917), No. 6-6, pp. 180-18%). — This is 
a preliminary note on the causation, progress, and treatment of black thread of 
rubber trees in Sumatra. 

The disease is favored by light rains and an overcast sky, but ceases in dry 
weather. It is more prevalent on flat land and on densely shaded areas. The 
attack is limited mainly to ‘the first 20 in. of basal bark. The results of tests 
with fungicides are tabulated. Daily disinfection is considered necessary. For 
this purpose izal is not so satisfactory as carbolineum. A 20 per cent strength 
ixal burns the delicate tissue of the tapped surface, but a 10 per cent sti'ength 
has proved quite satisfactory. 

Hote on the development of chromogenic organisms in dry raw rubber 
allowed to, become damp, B. J. Eaton {Agr. Bui. Fed. Malay States, 5 {1917), 
No. 5-6, pp. 177-179). — ^The author has experimented in order to ascertain 
whether or not sheet rubber may develop spot diseases after being shipped in a 
perfectly dry and clean condition, owing to splashing or absorption of water. 
He claims to have found that such a change is possible, and that consequently 
carelessness or accidents at the shipping port may in this way injure sheet 
rubber in transit It is stated that dry well-smoked sheet rubber may develop 
mildew, while low-grade rubber may ferment and become tacky. Thickness 
also appears to be a factor in susceptibility. 

It appears that the presence of air is necessary for the development of the 
organisms or for the formation of pigments. Excessive moisture may retard 
or prevent the formation of the pigments which may develop after the mois- 
ture content is somewhat reduced, or it may be removed so quickly that the 
formation of the pigment may be prevented. These organisms may act on the 
protein or its decomposition products and destroy the accelerating agent, or paay 
"produce further cleavaga ' 
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Beview of tlie grizzly and big brown bears of Hortb America (genus 
Ursns), witb. description of a new genus, Vetularctos, 0. H. Meeeiam ((7. S. 
Dept^ Agr., Bur. Biol. Survey, North American Fauna No. {1918), pp. 188, 
pis. 16) . — In the present review the author describes 10 new species and 4 
new subspecies and erects the new genus Vetularctos, of which V. impimtus 
li. sp., the patriarchial bear, is the type. A total of 86 forms of the grizzly 
and big brown bears are recognized. 

The rat as a carrier nf Spirochseta icterohssmorrhagise, the causative 
agent of Weihs disease (spirochetosis icterohaemorrhagica), Y. Ino, B. Hoki, 
H. ITO, and H. Wani (Jour. Ewpt. Med., 26 (1917), No. S, pp. S41--3o3) .—The 
author’s findings, here reported, led to the conclusion that the extermhiation 
of rats and field mice is a highly important prophylactic measure against WelFs 
disease. 

“ The chemical composition of soil and water plays an important part in the 
development of 8. ioteroliwnmrhaguB and conseciuentiy in the spread of the 
disease of which it is a causative agent.” 

Animal parasites of rats at Madison, Wis., A. M. Moll (Jour. Parasi- 
tology, 4 (1917), No. 2, pp. 89, 90). — In an examination of 25 rats captured in 
different parts of Madison, Wis., 53 per cent were found to be parasitized by 
fieas, 60 per cent by lice, 12 per cent by mites, 8S per cent by Intestinal round- 
worms, 4 per cent by triehlnse, and 20 per cent by the dw^arf tapeworm (Ily- 
menolepis dimmuta). 

Investigatious of the value of nitrobeuzol as a parasiticide, with notes 
on its, use in collecting external parasites, W. L. Ghaxdllis {Jour. Parasi- 
tology, 4 {1917), No. 1, pp. 27-82). — ^This is a brief report of investigations 
conducted to determine tlie action of nitrobenzoi upon various animals when 
, such animals are exposed to the vapor of this drug at various temrioratures 
and for various pe^riods of time. 

The results show that It is impossible to predict just what effect any given 
condition of exposure to the vapor will have on an animal. The fact that it 
Is' Impossible to kill either fieas or biting lice by any condition of exposure 
under that corresponding to 26® C. (7S.8® F.) for six hours makes it clearly 
evident that this,, drug can m^t be used with any degree of safety in the fumi- 
gation of animals to destroy their external parasites. 

, Since it seems 'hardly probable that one hour's exposure to the vapor of 
nitrobenzoi at temperatures between 20 and '25® C. (68 and 77® P.) will seri- 
' ousiy affect any of the domesticated animals and fieas and biting lice become 
stupified after an hour’s exposure at the same temperatures and are shaken 
off ' by the host in great quantities, it is quite possible that nitrobenzoi f uin,i- 
gation may' be used to good advantage in collecting specimens of external 
tmrasites. 

A study of the toxicity of kerosene, W. Moobe and S. A. Geaham (Jour. 
Fmn. Bni., 11 {1918), No. 1, pp. 70-75). — “Kerosene varies greatly in its physi- 
cal characteristics and ttS' chemical composition, even when coming from the 
msm oil field. ^ Bow boiling point fractions of kerosene are in general more 
toxic to plants than high boiling point fractions when, used pure. Injury by 
; Actions with, iow bo,iling points can largely be prevented if they are applied to 
^ ' the 'form of an eamision, since the emulsion holds' the oil away from tlie plant 
until' ''such time as it has evaporated,. Bmulmfication of high boiling, -point 
, ' fri^loos not give thiS'protecti'On since the oil remains on the leaf after the 
'',-eaialsloii is destroyed. Low boiling point fractions' are , more toxic to insects 
',ia tilie form of vapor' than high bollii^ point fractions ''due to the slight vola- 
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tility of tlie higlier fractions. High boiling point compounds are more toxic 
than low boiling point compounds when used as contact insecticides In the 
form of an emulsion.” 

The distribution of bird life in Colombia; a contribution to a biological 
survey of South America, -F. M. Chapman {Buk Amer. Mus. Nat Hist, 36 
(1917), pp. X--|-72i?, pU, 41 , figs. 21). — This report, based on 15,775 birds col- 
lected in Colombia, forms a part of an intensive zoological survey of South 
America, commenced by the American Museum of Natural History in December, 
1910. 

The first part of the work (pp. 3-169) includes a review of Colombian or- 
nitboiogy, a report on the American Museum's expeditions in Colombia, an out- 
line of Colombian topography, remarks on the distribution of forests, notes on 
the climatology, the life zones of the Colombian Andes, the Tropical and Sub- 
tropical zones and their faunas, the Central American extension of the Sub- 
tropical Zone, the Temperate and Paramo zones, a tabular synopsis showing 
the zonal distribution of families of Colombian birds, etc. The second part 
(pp, 170-639) consists of a distributional list of birds collected in Colombia by 
the American Mnseum’s expeditions in which 1,285 forms are represented. 

A gazetteer of Colombian collecting stations, a list of 24 of the more impor- 
tant faunal papers relating to Colombian birds, and a subject index are 
appended. 

Three new Mallophaga from North American birds, E. A. McGsegok {Ent. 
News, 28 (1917), No. 10, pp. 463-467, pi. 1). — Gomodes zenaidurw from a mourn- 
ing dove (Zenaidura macroura) at Aberdeen, S. Dak.; Lomohothrium inter^ 
medium from the sparrow hawk {Falco sparverius) from Minnesota and 
Uvalde, Tex. ; and Physostomum melospim from the song sparrow (M^ospiza 
melodia), St. Anthony Park, Minn,, are described as new. 

Eight new Mallophaga of the genus Eipeums from North American 
birds, E. A. McGregoe (Psyche, 24 (1917), No. 4, pp. 105-117, pis. B). 

Yield book" of insects, F. E. Lutz (New York and London: G. P, Putnam^ s 
Sons, 1918, pp. X+509, pis. 24, figs. 628). — ^This pocket handbook deals with the 
more common insects under their respective orders and families, with special 
reference to those of northeastern United States. Keys are given for the 
separation of many of the groups, together with illustrations, many of which 
are in color. Habitat and plant and entomological indexes are included. 

Report of the entomologist, K. H. Van Zwaluwenbubg (Porto Hico Sta. 
Rpt 1916, pp, 25-28, pk 1). — ^Work with^ ticks has shown both Marga^ropus an- 
nulatus and M. annulatus australis to infest cattle on the island, the latter 
being much the more common. From 20 to 22; days were required for the 
development of M. annulatus australis upon the host at Mayaguez. Under nat- 
ural conditions at an average mean temperature of 74.7° F, in February the 
incubation period of the egg was 36 days, and at an average mean tem- 
perature of 79.6° in September, 23.5 days. Thfe maximum longevity of larv® 
hatching in April was 94 days under natural conditions and 108 days when pro- 
tected from rain and direct sunlight. 

In collectiohs made during the spring fight both sexes of the large common 
species of Lachnosterna were attracted to the light of a 400 candlepower gaso- 
line lamp in about equal numbers, only 17 per cent of the females collected 
having completed oviposition. 

A daSrk-brown cricket (Amphiacusta oaraihea) severely injured seedlings of 
various kinds in the station plant houses. As many as 59 eggs were laid by one 
female in captivity, the eggs hatching in about a month. Flour and Paris green 
were used with success in controlling it 
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Heavy sammer aad fall rains resulted in a very poor honey crop during tlie 
yean Weighing experiments with shaded and unshaded colonies showed that 
there was no striking or consistent difference in production. 

Experiments with paraffin oil emulsion as a contact insecticide have shown 
it to he more effective than homemade lime-sulphur when used against Porto 
Eican insects. A seriojis outbreak of the yellow aphid (Sipha fl&va) on young 
sugar cane at Ponce is recorded, the growffh of the cane having been severely 
retarded and in a few eases death resulting from its attack. The outbreak 
WBS eventually controlled by natural enemies. The occurrence of StertctipMm 
mMacMy the larvae of which feed on leaj^es of sea-grape (Oooeolo'ba uvifera}^ 
and icaco (GhrysoMlumis ieaco) is noted. 

Studies of the daanga are noted below. 

War on greenhouse pests, H. A. Gossaud (Mo. Buh Ohio Sta., S (1918)^ Wo, 
i, pp, tl, 22, 2 ), — In continuation of the paper previously noted (E. S. E., 

38, p. 654) a brief account is given of control measures for greenhouse mites and 
cutworms. 

Pecan insects, W. F. Titbneb (Oct. Bd, Ent, Bui. 49 (1918), pp. 6-37, pU. 
12 ). — ^This is a general summary of information on the more important insects 
affecting the pecan, based upon investigations by the author and by C. S. 
Spooner in south: Georgia, a brief report on which by Worsham has been 
previously noted (E. S. E., 38, p. 250). 

The species' considered are the pecan leaf case-bearer (Acrobasw nebulella)^ 
pecan nut ca^se-bearer (A, kehmeellu), pecan cigar case-bearer (CrAeophora 
mrui^foUeUa) , pecan biidwwm {Proteopteryx hollimm), pecan simekworm 
i;fNtiarmo«ia3 Lmpeyre^ia earyana), fall web worm, walnut or pecan caterpillar 
{BuMna integerrifm) , pecan eatocalas (Cutocala spp.), twig girdlers (Ondderes 
'eingulata ) , flat-headed apple tree borer, Chrysobothris seitula, AgrUm anxim, 
cosSid borer {Comula magnifica), red -shouldered shot-hole borer {[Sinoxylon} 
XyleMopi bmilure), pecan ambrosia beetle HXylehorus} Xyleb&rinm pecarm), 
lesser pecan tree borer {Synonthedon [Seda} geliformU), a pecan nut curcuUo 
(O&mtrachelm juglandu), the hickory and pecan weevil (Balaninus mrym), a 
l«Lf-feeding beetle iUiplotaxis excavata), a leaf-hopper (Empoasca sp.), pecan 
phylloxera (PfiyUoxcra sp.), pecan aphis (MoneUia eostaiis), and a spittle 
insect. A Farmers* Bulletin on pecan insects by Gill has been previously noted 
tE. S. E., 38, p. 157) as have investigations, by 'the same author, of the pecan 
i«f case-bearer (E, S. E., 38, p. 656), 

The changa or West Indian mole cricket, B. H. Van Zwauijwenbubg 
(P orio Rico Sta. Bml. 23 (1928), pp. 28, pis. 3-). — This is a summary of the 
present status of knowledge of the changa, based upon a rev'iew of the literature 
and investigations conducted W the author, and replaces the bulletin by Barrett 
previously noted (B. S. B., 14, p, 885). 

The 'ehangt is the most serious pest to general agriculture in Porto Bico, the 
gener'al gardener sustaining the greatest losses from its attacks. Its injury is 
eomiiionly mused by attacking the crown of the plant It is shown that the 
occurring in Porto Bico is ScapteriSQm vid'nm instead of 8. didaetylm 

m formerly supposed. 

'liife history studies have shown that flbere are usually eight molts, although 
occa.slonally there 'are but seven in the male.’ The entire period from egg to 
admit averaged 281 days for 11 mal^ and 321 days for 7 females. The average 
iuration of the instars of changas reared from the egg was 40.2, 29.4, 26.8, 27.5, 
41 A 45 . 7 . a'lid 54.1 days, respectively. The preoviposition period :of, three 
iadlvidmais observed in the field averaged 79 days, 62 days having been the 
mlmliniini' and 93 days the maximum. The maximum number of eggs deposited 
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by a single female in captivity was 110, deposited in four lots. Tbe duration of 
the egg stage averaged about 19 days, with variations from 15 to 38 days. 

The natural enemies of the changa in Porto Kicp are ineffective, an unde- 
termined nematode being the single parasite that attacks it, though the fungus 
Metarrhizium anUopUw is thought to have killed some in the breeding cage. 
During the fall months the changa flies in large numbers on damp overcast 
evenings at which time the females in particular are attracted to light, flood- 
ing is of value in control work wherever the location of fields makes water 
easily available as changa eggs fail to survive a submergence of 24 hours. 
Naphthalin and sulphur are the only repellents found to be of any value, and 
even they are only partially effective. Sugar cane is protected from the 
changa by planting it in a perpendicular or slanting position, and hilling up the 
plants greatly reduces injury by this pest in gardens. Poison baits, particularly 
one consisting of cheap flour and Paris green, together with clean cultivation, 
are recommended. 

A list of 54 references to the literature is appended. f 

Tlie citrus thrips, J. R. Hobton (J7. S, Dept, Agr, Bui, 616 {1918), p-p, 42, 
pU, S, figs. 10 ). — This is a summary of the present status of knowledge of 
(Muthrips) Bcirtothrips citri, based upon the author’s investigations in Califor- 
nia and a review of the literature, including earlier reports of the Bureau of 
Entomology, prevously noted (E. S. E., 33, p, 354). The history and distribu- 
tion of the citrus thrips, nature and extent of injury, dissemination, food plants, 
life history and habits, seasonal history, natural checks, natural enemies, and 
control experiments are considered and a bibliography of 16 titles appended. 

Plain lime-sulphur solution, 1 : 56 of the 36* B. density or 1: 50 of the 33*, is 
recommended as the most reliable of the four best mixtures resulting from the 
tests, a soda-sulphur solution being the next most effective mixture. The first 
application should be made when four-fifths or more of the petals have fallen, 
at which time the orange is most susceptible to deep injury by the thrips. The 
second application should be timed to prevent injury both from larvse issuing 
from the very young fruits and from adults emerging from the pupal stage 
existent at the time of the first application, i. e., from 10 to 14 days after the 
first spraying. The time of application of the third spray depends upon the 
effectiveness of the first two, it usually taking from three to four weeks for the 
thrips to again become dangerously numerous. “All tl^ree applications should 
be completed by the time the fruit is half grown, after which it rapidly loses 
its attractiveness for the insects, which then find it necessary to spread out 
over the comparatively scant tender orange growth and miscellaneous food 
plants. 

“During the latter part of August and early In September there is usually 
another abundant growth of orange shoots, and upon this the tlirips congregate 
in large numbers. A fourth application during this period is advisable in some 
seasons to prevent severe injury to this growth, which is often the most abun- 
dant of the season.*’ 

On nursery stock the first application should be made when the thrips become 
numerous on the spring growth and before their injury becomes very evident, 
usually between April 15 and May 15, From two to four further appllcatiohB 
should follow the first spraying, depending upon the number of growths and 
the degree of infestation. 

Catalogue of the Hemiptera of America north of Mexico, excepting the 
Aphididse, Coccidse, and AleurodidsB, E. P. Van Duzee {Umv. Cal. Pubs. Bnt., 
\$ {im), [Vo. i], pp. Xir+902; rev. in Science, n, ser., 4 I (191$), Vo. 1222, \ 
vpp. 292, 2P3),— This catalogue undertakes to give a complete enumeration of 
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all describeil Hemiptera, to and including the Chermids, recorded from or 
known to occur in America north of the southern boundary of the United States. 
For the Heteroptera the Eeuter classification of 1912 has been followed very 
closely, but the author has found it desirable to reduce a number of the families 
to subfamily rank. The international code has been followed in the determina- 
tion of genotypes. A total of B,1^S accepted species are listed, of which 263 
have been added since the publication of the author’s cheek list in June, 1916 
(E. S. R., 30, p, 550). The numbers given in the cheek list are retained and 
additional species interpolated in fractional form. 

Additions and corrections are appended, together wdth a list of works cited 
and indes^ to the genera and higher group uames and species. 

The review Is by H. M. Parshley. 

Idioeeras scurra, a poplar leaf -hopper, E. L. Dickeesox and H. B. Weiss 
{Jour. h\ F. Ent. Soc., 25 (1917), Eo. 4, pp. 218-224, pi. 1). — This Is a report 
of morphological and biological studies of 1 . scurra (L fjenifnisihiHians) . a 
poplar leaf hopper introduced into this country from Europe wiiicli is becoming 
more abundant and widely distribnted in Kew Jersey, having been noted in 
several cases occurring on poplars growing along city streets. 

Gonmtoterm mieenaius has been previously recorded as parasitizing its eggs 
(B. S. B., 34, p. 657), and the authors have observed 0. nvuga ovipositing in the 
tissue direc'tly over /. senna eggs. 

The genus Ophiderma (Membracidse: Homoptera), E. H. Gibson and Emma 
Weixs (Jour. A. T. Ent. Soe., 25 {1917), Eo. If, pp. J99-20S). — The authors 
recognlase ten species of this genus as occurring in the United States, of wiiich 
two are described as new to science. 

The genus Harmostes, E. H. Gibson (Ent. Seivs, 28 (1917), Jo. 10, pp. 4^9-- 
450 ). — A key Is given for the separation of 16 species of this coreid genus, 
eight of which occur north of llesico, one being described as new. 

On the Chinese gall (Aphididee), A. C. Bakeb (Ent. Jews, 28 {1917), Jo. 9, 
pp, 5B5-^$S, pi l).~~The literature relating to galls produced by aphids on 
Mhm semmlata, which for many centuries have been an important article of 
commerce in China, Is brought together and the species compared with its well- 
known relatives In this country. The galls produced by this aphid are employed 
in dyeing and tanoing, as w'ell as in native medicines, and the export of these 
galls in recent years has amounted to a million dollars annually. A list of 
references appended coosists of 35 titles. 

The com root aphis and methods of controlling it, J. J, Davis (U. S. 
Dept. Agr., Farmers" Bui. 891 {1917), pp. 12, figs. 6). — practical summary 
of iaformation in which the life history of this plant louse and its association 
with the cornfieM ant (Lasim niger americanm) are graphically illustrated. 
O)ntro! measures include crop rotation, early and deep spring plowing followed 
by several deep diskings, the use of a substance offensive to the ants to be 
applied with a chemical fertilizer to prevent their colonizing the aphids on 
corn roots, and the maintenance of soil fertility through the use of barnyard 
manure or other fertilizer as an aid in producing stronger plants. 

Control of the melon apMs, F. H. Chittenden (U. 8. Dept, Agr., Farmers^' 
B%1 914 (1918), pp. M figs. 9). — ^A popular account of this pest with direc- 
tions for Its eontroL The use of 40 per cent nicotin sulphate, 3 fluid ounces; 
water, 25 gai ; and laundry soap, 1 lb.» is said to have ^ven the best results 
thus far. The Importance of using plenty of spray, 200 gal. to, the acre, ap- 
plied’ at high pressure, if possible, is emphasized. 

Cattle lice and how to eradicate them, M. Imes (£7. 8. Dept, Agr., Farmers" 
Bill 909 (1918). pp. 26, figs. U).~A popular summary of information relative, 
to suctorial and biting lice, their life history, and habits, and methods ^ of 
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treatment, including plan» for a dipping plant. Arsenical dips, coal-tar creosote 
dips, and nicotin solutions may be used for dipping cattle to destroy lice, two 
or more treatments with one of which should be given 15 to 16 days apart. 

Methods of control of the clothes louse (Pediculus liumanus [vestimenti]), 
W. Mooke {Jour, Lab, and Clin, Med,, S {1918), Uo. 5, pp. 261-268). — The 
author’s investigations here reported, conducted at the Minnesota Experiment 
Station, show that sachets (small hags) of naphthalene, camphor, sulpliui*, 
paraclichlorbenzene, and various other chemicals, worn about the neck or the 
waist, are not successful in eliminating the body louse. 

“ Talc 20 gm., creosote 1 cc., sulphur 0.5 gm. is six times as effective a louse 
powder as NCI [naphthalene 96 per cent, creosote 2 per cent, and iodoform 2 
per cent], causing less irritation to the skin and, being dry, is easier to apply. 
Impregnation of the underwear does not appear promising, but a cheesecloth 
suit impregnated with saturated solution of sulphur in creosote could be suc- 
cessfully worn outside the underwear. Chlorplcrin can be used as a fumigant, 
penetrating the clothing and killing the lice in all parts of the clothing in 15 
minutes and the eggs in 30 minutes. By increasing the heat in the fumigation 
chamber, the time required to kill the eggs could be reduced.” 

[Papers on body lice] {Pm'asitology, 10 (1917), Ao. 1, pp. 188, pis. S, figs, 
12). — The articles here presented on body lice are as follows: Bibliography 
of Pediculus and Phthirus, including Zoological and Medical Publications Deal- 
ing with Human Lice, Their Anatomy, Biology, Relation to Disease, etc., and 
Prophylactic Measures Directed Against Them (pp. 1-42), The Part Played by 
Pediculus liumanus in the Causation of Disease (pp. 43-79), and The Biology 
of P. hmmnus (pp. 80-185), by G. H. F. Nuttall; and Notes on Head and 
Body Lice and' upon Temperature Reactions of Lice and*- Mosquitoes, by F*. M. 
Hewlett (pp. 186-188). 

The pink bollworm of cotton, B. E. Schozx {Farm and Ranch, S6 (1917), 
P‘ 0 . 50, p. 2, figs. 4 )< — ^ brief account of the appearance of this pest in Texas 
and measures taken for its eradication. A law enacted by the Texas legis- 
lature which became effective December 28, 1917, makes it possible for the 
governor to quarantine any county or area where the pink bollworm is found 
and he may, upon the advice of the XJ. S. Secretary of Agriculture, restrict and 
regulate the growing of cotton in the border counties when the pink bollw’orm 
is found in Mexico within 50 miles of the Rio Grande. 

Report on the pink bollworm in the cotton districts of northeastern 
Brazil, A. M. ba Costa Lima {Relator io sobre a Lagarta Rosea do CapuUio 
{Pink Bollworm) nos Algodoeiros do Nordeste. Rio de Janeiro: Govt,, 1917, 
pp, 50, pis. 4; rev, ni Rev. Appl. Bnt., Ber. A, 5 {1917), No, 12, p, 587). — This 
is a report to the Brazilian minister of agriculture on the pink boll’wonn 
([Gctechiu] Pectinophora gossypiella) in Brazil, accounts of which pest in 
that country by Hunter (B. S. R., 37, p. 358), Busck (E. S. E., 37, p. 564), and 
Green (E. S. B., 38, p. 562) have been previously noted. 

Notes on its natural enemies and on other cotton pests in northeastern Brazil 
are included, as is a bibliography of 28 titles. 

Outbreaks of the elegant looper (Philtraea elegantaria) on privet in Loui- 
siana, E. S. Tuckeb (FMt, News, 28 {1917), No. 9, pp. 894-696), — These notes 
relate to the occurrence of the elegant looper on Amoor privet {lAgustrum 
amurense) at Baton Rouge, La., in May and June, 1913. There was a high 
percentage of parasitism by Chalcis ovata, and specimens of Butelm sp. and 
PMrocera (Buphorocera) claripennis were also reared. 

Bescriptions of some lepidopterous laryse from Mexico, H. G. Byae (In 
'[mmaor ImcitiiB Memtrum, 5 {1917), No. 7-9, pp. 128-182). 
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A new pyralid from California, H. G. Dyak {Imeoutor Imcitiw Menstmm. 
5 {tdm, Is^o. 1-9, p, 132), 

Brabantia rMzolenca, redescribed, H, G. Dyab {Insecutor Imdtim Men- 
stnim, 5 {1917), m. 10-12, p. 169). 

Tbe genus Culex in the United States, H. G. Dyae and F. Knab {Insecutor 
Imscitiw . Menstruus, 5 (1917), Ho. 10-12, pp, 170-18S). — ^The author presents 
notes on 17 species of Culex, Including two new species ; and on three additional 
species belonging to other genera. A table for the separation of subgeiaera of 
Guiex by the male genitalia and a table for the separation of species of Culex 
by coloration are included. 

The mosquitoes of the Pacific Northwest, H. G. Dyab {Insecutor Inscitiw 
Menstnms, 5 (1917), Ho. 7-9, pp. 97-102, pi. 1). 

The larva of Aedes idahoeusis, H. G. Dyae {Imecutor Insdtm Mmstruus, 
5 {1917), Ho. W-12, pp. 187, 188). 

A second note on the species of Gulex of the Bahamas, H. G. Dyab (I«- 
sec-utor Insdiim 3Ienstrum, 5 {1917), Ho. 10-12, pp. 183-187). — This second 
note (E. S. K., 34, p. 553) gives a list of mosquitoes of the Bahamas collected 
In 1903 by T. H. Coffin,'^ together with the corrected nomenclature as supplied 
in the monograph of Howard, Dyar, and Knab (E. S. R., 37, p. 762). A descrip- 
tion of one new species and records of two additional forms are included. 

'Dytiscus as a destroyer of mosquito larvse, F. E. Ghidestee (Ent. Hews, 
28 (1917), Ho. 10, p. 454).— The author finds that while dytiscid larriB may be 
of considerable importance in killing mosquito larvm wiien the latter are present 
in great numbers, complete extermination by them where the mosquito larvfie are 
widely distributed is not probable. 

New Americaii mosquitoes, H. G. Dyab and F. Knab (Imecutor Imcitiw 
Mmstrums, S Ho. 10-12, pp. 165-169). — Four species of mosquitoes are 

here described as nev7. 

Notes OH' Aedes curriel, H. G. Dyab and F. Knab (Imecutor Inscitiw Men- 
$imm, 5 (1917), Ho. 7-9, pp. 122-125]* 

Notes on Aedes at Lake Pend d^Oreille, Idaho, H. G. Dyab {Insecutor In- 
scliim Me-mtrum, 5 {1917), Ho. 7-9, pp. 102-104). 

Notes on the Aedes of Montana, H. G. Dyae {Inmcutor Imcitice Menstruus, 
5 {1917), Ho, 7-S, pp. 104-121). 

A new Aedes from the Rocky Mountain region, H. G. Dyae (Imecutor 
InuMim Memtrums, 5 Ci.9i7), Ho. 7-9, pp. 127, 128). 

A note on the mode of existence of flies during winter, R. P. McDonneeu 
and T. Eastwoob ilour. Roy. Anny Med. Corps, 29 (1917), Ho. 1, pp. 98-100 ). — 
The continued occurrence of adult flies in houses, hutments, and elsewhere in 
France' following a few days of sunny weather, notwithstanding the extreme cold 
experienced In the latter part of February and early part of March, led the 
authors to conduct the investigations here reported. 

Ho Mbernating flies could be found, but examinations of manure heaps indi- 
ctted that eggS' deposited in late autumn ,and covered over or otherwise buried 
in the heap may hatch as a result of the warmth in the depths of the manure. 
Sueli larvffi continu'e to feed and eventually pupate, in which stage they may 
remain until spring or appear as adult flies hatched out by a few warm days, 
the heat of which ' has penetrated the superimposed layers of manure, thus ac- 
eouatlng for the fact that adult flies are fr^uently encountered in wintertime. 
The finding of living fly larvse and pupse in such numbers in manure heaps la 
, eoBsidered remarkable on account of' the extreme cold during the late ^ Wfuter, 
when, from IS to 20* of frost were experienced for many days. , 

Babaffiii Islands,' edited by G.' B. Shattuek^ (Hew York; The; M'ftemfllaB 'Co.,' 1005, 
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** It would appear that maiaure heaps may be a source of clanger at any time 
of the year, and if the spread of flies Is to be prevented, manure should either 
be burnt, or spread out in thin layers; dumping in the Immediate ’^ucinity of 
camps and biiilclings should be avoided. Covering over the heaps with earth, or 
sowing the surface with grass or other seeds, would appear to he of doubtful 
value once eggs are deposited in the manure. 

In the month of March, the presence of living fly larvffi was demonstrated 
in a mixture of earth and human excreta made six months previmisly : it would 
seem therefore that reliance can not always be placed on the method of disposal 
in shallow trench latrines as a preventive of fly breeding; in some soils the dis- 
appearance of excreta is slow.” 

Interrelations of fruit-fly parasites in Hawaii, C. E. Pevieeutox and H. F. 
WiLLAXD (U. 8. Dept. Agr., Jour. Agr. Research^ 12 {1918), 5, pp. BS5~295, 

piS: 4 )- — This is a report of studies made in connection with tlie work pre- 
viously noted (E. S. R., 38, p. 659). 

The observations have shown that where Mediterranean fruit fly larvae have 
been parasitized by both Opius humilis introduced from South Africa and 
DiacJiasma tryoni introduced from xiiustralia, O. humUiH was killed and D. 
tryoni developed to maturity. D. fuUawayi, a later introduction, and Z). try- 
oni have been responsible for the great suppression of 0. humilm. which is 
more hardy and prolific than either of the two species of Diachasma and more 
generally efficient than both combined. Tetrastichus giffardmnus, a late in- 
troduction into Hawaii, has proved decidedly destructive to any of the opiines 
when occurring in the same fiy larvm or puparia with them, and has given 
but small promise of accomplishing any perceptible control of the fruit fiy. 

It is thought that sufficient evidence is presented to prove the superiority of 
0. Immilis over the other introduced fruit fly parasites in Hawaii, and to 
demonstrate the decided restraint operated over it by the unfailing canni- 
balistic activities of the larvm of D. tryoni in particular and of the other 
parasites in part. Since 0. htimilis has a capacity of parasitizing from 80 
to 90 per cent of the larvfe of the fruit fly in favorable localities, such as the 
large Kona coffee belt, the authors maintain that detrimental results to a 
certain extent have arisen from the liberation in Hawaii of parasites other 
than 0. humMs that attacked the larvje of the fruit fly. As a result the total 
parasitism has been reduced to that of a parasite of secondary value. 

A new ortalid from the Philippines, F. Kxab {Insecutor InsdUw Menstrnm, 
$ (1917), m. 7-9, pp. 125-127). 

Hew genera of Amobiinss, O. H. T. Townsxnd (Insecutor Inselfim Alen- 
Etrum, 5 (1917), No. 10-12, pp. 157-165). — ^In this paper, which deals with one 
of the two subfamilies of Sarcophagidm, the author erects 11 genera and de- 
scribes the type species of three. 

Five new species of Horth American TacMiiidse, H. B. (Psyche, 24 

(1917), No. 5, pp. 157-141)- — HommomjcMa rapw, one of the species here de- 
scribed as new, was reared from the imported cabbage worm at Melrose High- 
lands, Mass, 

The white' grubs injuring the sugar cane in Porto Rico. — Life histories 
of May beetles, E. G. Smyth (Jour. Dept Agr. P. B., 1 (1917), No. S, pp. 14I- 
169). — ^This is a continuation of the report of investigations of the May beetles 
previously noted (E. S. B., 38, p. 161). 

The infection of FliyUophaga vandinei n. sp. ■ with Metarrlmium anisopUm 
and Micrococcus nigrofaeiens is first reported, folloured by accounts of work 
■with the comm'On white grub (P. portoricensis n. sp.), the' soutlu coast 'White 
grub (P. guomcanc m sp.), the citrus white grub (P. eilri n. sp.), and the 
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little brown May beetle {Phytalm insularis b. sp.), previously referred to as 
Lacbnosterna “grande,’* “media,” “media (iiortberB form),” and “pequenaj” 
respectively (E. S, R,, 36, p. 753). As with P. vandinei the life cycle of all 
four of these species covers just one year. 

Synopsis of the coleopterous family Cisidse (Cioidse) of America uorth of 
Mexico, C. Diw (Jour. Cineinmti Soc, ^"at. Hist., 22 (1917), No. 2, pp. 1-27). — 
The beetles of this family are said to Ifre in woody fungi of the different 
polyporoid hinds. “ The North American species are of but little economic 
importance so far as is known, though they and their larvae are voracious 
feeders on the substance of the inner parts of woody fun,gi.” 

How to reduce weevil waste in southern com, C. H. Ktle (U. S. Dept. 
Apr., Fanners' Bui. 915 (WIS), pp. 7, figs. S). — It is pointed out that a great 
increase in loss results wiien corn is stored ■with short, loose shucks, and that 
such corn should be fed or sold as rapidly as possible. Corn in which the 
shucks extend beyond the tips of the ears and close tightly about the silks 
is weevil proof, both in the field and in storage. When necessary to store 
corn that does not have good shuck protection, the damage can be reduced 
by shelling, cleaning, and placing the corn in bags of closely woven cloth. 

A key to the known species of South Carolina ants, with notes, l^i. R. 
Smith (Fut. News. 29 (1918), No. 1, pp. 17-29). 

Notes on parasitic Hymenoptera, A. A. Gm ault (Bui. Brooklyn Ent. 8 og., 
12 (1917), No. 5, p. 118).~-The tetrastichinid genus Neomphaloldomyia is 
erected and two species described as new. One of these, Eypopteramalus pen 
emsor, wm reared from the larvae of Zotheca tratiguUla at Wenatchee, Wash. 

New Australian chalcid flies, A. A Giraxjlt (Insecntor Inscitim Menstrmis, 
5 (1917), No. 7-9, pp. lSS-155}.—Tlm paper, which Is in eontliniatlon of that 
previously noted (E. S. R., 37, p. 560), contains descriptions of 20 new species, 
and nine genera are erected. Among the new .species is Dihra-ehys aiistralw, 
reared from the codling moth at Glen Innes, K, S. Wales. 

The North American species of Tiigonoderus, females, A. A. GinAULT 
(Ent. News. 28 (1917). No. 9. pp. S9G, S97). — Five species of the genus are 
recognized, of which four are described as new. 

Idmeumons v. Apanteles, H. Donisthobpe (Ent Bee. and Jour. Tanation, 
29 (1917). No. 11. p. 231). — The.«e notes relate to observations of the braconid 
parasite Apmiteles glomeraiuB and two ichneuinonids (Herniteles fulmpes and 
Pamrgyrops peUmidatm') . all reared from Fieris hrmsiem. 

FOODS— HUMAl" NDTRIflON. 

Proceedings of the Twenty-first Annual Convention of the Association of 
Americaii Dairy, Pood, and Drug OfBLcials (Awer. Pood Jour., 12 (1917), No. 
9, ffp. 45,5~t5dCI).~-The proceedings of this convention, held in Atlantic City 
from July 31 to August 3, 1917, are given in full. The subjects under discus- 
sion included Grades for Canned Corn, Peas, 'and Other Foods'; Commercial 
Edible Fats ; Sanitation and Health from the Food Sta'ndpoint ; Report of the 
Conimlttee on Swells and Springers in Canned Goods ; the Daw as Laid Down 
In the Iowa and Pennsylvania Department of Ice Cream Cases ; the Essentials 
for Clean Milk Production; and the Use of Inferior Ingredients and Cheap 
Substitutes. 

Native wild mushrooias for food (Missouri Bot, Eard.' But, 5 (1917),: Mo. 
'S, pp. pU. 7}.— A discussion of the food value of mushrooms, methyls 

of preservation, and means of distinguishing the edible', from the inedible 

varieties^ ' ■ ■ , ' ' , „ ■ 
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Food supply in families of limited means. — A study of present facts of 
tlie food problem in Boston families, by six welfare agencies, members of 
tbe League for Preventive Work, M. M. Davis {Bostrm: League for Prerentire 
Work', 1911, pp. 24). — Tbe author concludes from this study that the general 
public needs to be much more fully awakened to the serious effect of present 
food prices upon the nutrition of families of small means, particularly families 
in which there are many young children.*' An increase of income as well as 
food instruction may be necessary in the lower income group. “ Present food 
conditions obviously demand of all charitable societies which administer mate- 
rial relief that they revise and study carefully the money standards of iiicoine 
which they are providing for their families.” Each social worker should have 
a general knowledge of food values and should advise with a trained dietitian 
on problems of the food budget for the families. 

Cost of living in the District of Columbia, [I-V] (Mo, Rev., TJ. S, Bur. 
Labor o (1911). Nos. 4, pp. i-f7; 5, pp. 1^12; 6, pp. 1-18; 6 (1918). Won. 

1, pp. 1-12: 2, pp. 1~12). — This is a series of reports of the dndings of the 
special agents of the Bureau of Labor as to the cost of living of wage earners 
In the District of Columbia, 

In the initial report, a summary view of family incomes in the District is 
given. It is shown that a large proportion of families, both wliite and colored, 
in Washington receive incomes of $900 to $1,000, which are held to be inadequate 
to maintain a normal family in comfort. 

The second report presents a summary of family expenditures. The fact that 
a very large proper! ion of the low-income families of Washington are not spend- 
ing enough money upon food to maintain the family members in good health is 
brought out. Family expenditures for food, clothing, housing, sickness, amuse- 
ment and recreation, insurance, car fare, and other incidentals are also discussed. 

In the third report, dealing with the feeding of the family, a Special dietary 
study made by the Bureau of Labor in cooperation with the Office of Home 
Economics of the U. S. Department of Agriculture is reported, which records 
the dietaries of 31 families. These dietaries are analyzed and comments made 
on those of selected families. The conclusion is reached that 30 cts. per day 
is the least sum upon which an adult male could be properly fed in 191T at the 
prices then prevailing. It is further pointed out that this sum is extremely 
low, and that even when no allowance is made for waste and ignorance a very 
large number of families covered by the investigation fall below the “ minimum 
of subsistence ” line and many far below. 

The fourth report deals with wage-earning women, who they are and what 
they do, A general consideration of the personal and working conditions of 
600 wage-earning women is presented. 

In the fifth report, dealing with wage-earning wmmen and their clothing, it is 
pointed out that of 600 wage-earning women of Washington studied 82 per cent 
spent less than $150 per year for clothing, 93.5 per cent less than $200, and only 
6.5 per cent as much as $200. 

Food supply of Jamaica in relation to the great war, H. H. Oousms (Am. 
Rpt. Dept. Agr. Jamaica, 1917, pp. 1~6). — ^The fact that Jamaica is well 
adapted for the production of a variety of foodstuffs and can obtain very 
large yields per acre is emphasized. An increased production of the native 
foodstuffs for 1917 was predicted. That the people are quite largely dependent 
upon imported fish, bread, and dairy products is also brought out 

[Public dining room service]. — ^Pive per cent of population eat in public 
'dining rooms (Motel Mo., 26 (1918), No. $00, p. The estimate is made 

that the hotels, restaurants, and dining cars of the United States feed , approxl 
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mately 3 per cent of tlie popnlation ; and tliat hotels, restaurants, lunch rooms, 
and cafeterias of the large cities feed approximately 5 per cent of the popu- 
lation. 

Suggestions sent to the State institutions of California for food conserva- 
tion in accordance with the proclamation of the United States Eood Admin- 
istration, M. E. Jaffa (GaL Bd, Beam Mo. Bui,, IS (1918), Bo, 9, pp. 

4B2 ), — Suggestions are given for conserving food in hospitals, prisons, reform 
schools, and homes for the feeble-minded according to the suggestions of the 
U. B. Food Administration. The suggestions are arranged according to food 
classitcations. and include how to conserve meats, flours and meals, bread, 
breakfast foods, pastes, sugar, butter, and fats. 

How to use left-overs UNeio Yor/c]; Mayor Mitckers Committee on Food 
Supply, 19.15, pp, S2). — Suggestions and recipes for the utilization of left-over 
foods are given. 

The effect of omnivorous and vegetarian diets on reproduction in the 
albino rat. J. E. Slonakeb and T. A. Gabd {Seience, n. ser., 47 (1918), Bo. 
1209, pp, 22S, 224), — Besults are given of an experiment now in its fifth year 
to show the effect of a vegetarian diet as compared with an omnivorous diet 
on reproduction in the albino rat The general conclusion reached is that a 
vegetarian diet not only reduces the vitality, the growth, and the ability to 
reproduce, but tends to the extermination of the race. 

KMMAL PBOBUCTIOH. 

[Velvet beans compared with cottonseed meal, corn, and dried blood for 
live stock] i Alabama Col, Sta. Bui, 198 (1917), pp. 103-122). — In this con- 
tinuation, of work previously noted (E. S. R, 36, p. 563), three experiments 
, are reported. 

I. Tclrc# beans' compared with cottonseed meal for fattening steers, by G, S. 
Templeton and E. Gibbens (pp. 103-109).-— In this experiment, carried out In 
the winter of 1916-17, the steers were of different quality and the velvet beans 
were prepared In another way from the previous year. The animals averaged 
T73 ibs. In weight at the beginning of the experiment which lasted 137 days. 
They were in lots of 15 eaeii. The beans were fed in the pod mixed with the 
silage. After four -weeks they were soaked in wmter 12 hours before feeding. 
The local prices of the feeds were, cottonseed meal $38, velvet beans in pod 
$20, and corn silage S3 per ton. 

The lot of steers on velvet beans in pod and corn silage for 119 days gained 
an average of 1.6 lbs. each daily at accost of 9.3 cts. per pound of gain, and 
the M on cottonseed meal and corn silage gained an average of 1.55 lbs. each 
daily at a cost of 10.42 cts. per pcmnd of gain. 

The steers cost 6 ets. per pound ■ when put on feed, and the velvet bean 
tot wm sold at 9.75 cts. per pound, netting a profit of $19.62 each. The 
cottonseed meal lot sold for 9.4 cts, per pound and returned a profit of, $16.39 
mtK 

In this experiment 1 lb, of cottonseed meal was equal to 2.05 ibs. of velvet 
beans In pod. The velvet bean lot, ho-wever, consumed only two- thirds the 
,ainoiiiit of silage as the cottonseed meal lot The velvet bean ration' was 

relished by the '.animals, 

II. Jelvei bems v, mttomeed mml as fmds for 'dairy mttle, by 6. B, Tem- 
',p!et0B and H. C. Fergua^'n (pp. 110 - 117 ). — ^The p-b|ect of the experiment'' was 
'to determlae, the value of velvet beans in the production of milk and milk 
' ,ftt and the relative cMt compared with cottonseed meal Two lotS' of five cows 
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eacii were fed for 28 days and after 7 days reversed and fed for 28 days more. 
One lot was fed a mixture of corn meal and cottonseed meal, 7 : 8, with com 
silage, and the other lot velvet beans in pod, ground, and corn silage. 

More milk and milk fat were produced on the corn meal-cottonseed meal ra- 
tion, but tlie cost was lower on the velvet bean ration. 

In a second experiment two lots of four cows each were fed for the same 
periods as in the preceding. One lot was fed corn meal and cottonseed meal, 
4 : 8, with corn silage, and the other com meal and velvet beans and pod meal, 
4 : 6, with corn silage. As In the previous experiment, more milk and milk fat 
were produced on the cottonseed meal ration, but on the velvet bean meal ration 
the cost was lower. With cottonseed meal at $40 per ton the velvet beans were 
w-orth $15.80 per ton for milk and $15.92 for milk-fat production. One lb. of 
cottonseed meal was equal in feeding value and economy to 2.5 lbs. of velvet 
beans in the pod. 

The velvet beans were not palatable to all the cows. The consumption varied 
betsrveen 11 and nearly 4 lbs. daily per animal. The milk flow and the mainte- 
nance of body weight of individual cows on the velvet bean rations varied with 
the amount each consumed. 

III. Telvet 'bean pasture compared loith corn and dried Mood; velvet bean 
meal compared toith corn for fattening hogs, by G. S. Templeton (pp. llS-122). — 
The farmers of Alabama are using the velvet bean in two wmys with hogs. 
The more common method is to gather the corn after frost has killed the velvet 
bean vines growing over it and then turn the pigs in the field. The other 
method is to gather the ripe beans and feed as a concentrate. 

An experiment was made with three lots of pigs of five each with corn and 
dried blood, 10 : 1, as concentrates. L.ot 1 was fed a full ration alone, lot 2 a 
half ration (2 lbs. to each 100 ibs. live weight) with the pigs on velvet bean 
pasture, and lot 3 a one-fourth ration (.1 lb. to 100 lbs. live weight) on velvet 
bean pasture. 

Valuing the corn at $1 per bushel, the dried blood at $60 per ton, and the 
velvet bean pasture at $2.83 per acre, it cost $6.59 to produce 100 lbs. Increase 
in lot 1, $4.91 in lot 2, and $4.02 in lot 3. 

In another experiment lot 1 was fed corn meal and lot 2 com meal and velvet 
bean meal without the pods, 1:1. It took 483.57 lbs. of the corn meal to pro- 
duce 100 Ibs. gain and 537.64 lbs. of the mixture. Valuing the corn at $1 per 
bushel and the velvet beans at $34 per ton, it cost 8.64 cts. per pound of gain 
with the com meal and 9.37 cts. with the mixture. 

The melting point of the lard from the corn-fed lot was 46.04® C. and from 
the corn meal- velvet bean meal lot 44.35"*. The carcasses of the latter were 
slightly darker. All carcasses were firm. 

Talm-kemel cake, palm-kemel meal, and coconut cake, compared with 
soy cake, for fattening cattle, young store cattle, and fattening sheep, 
1915-16, D. A. Gxlchbist (County KorthumM Ed, Com, Bui. 25 11917}, pp. 
8}.— -During the years 1912 and 1913 Germany Imported an average of 248,000 
tons palm kernels, 109,000 tons copra, 445,000 tons linseed and linseed meal, 
217,000 tons cotton seed, 125,000 tons soy beans, and 84,000 tons peanuts. Large 
quantities of these are now diverted to England and the experiments here re- 
ported were made to determine the best utilization of the resulting by-products. 

Four lots of three bullocks and four of three heifers each were used in the 
trials with fattening cattle. Lot 1 was fed daily a standard ' ration per 1,000 
Ibs, live weight made up of 78 ibs. swedes, 14 lbs. seeds hay, 2.25 lbs. soy cake, 
and 4 lbs. Egyptian cotton "cake. In lot 2, the cotton cake was replaced with 
62077^—18 6 
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4 lbs. palm-kernel cake, in lot 3 with 4 lbs. palm-kernel meal, and in lot 4 with 
4 lbs. coconut cake. Daring the third and fourth months 1 lb. of these four 
cakes in the four rations \vas replaced with 0.25 Ih, soy cake arifl 0.5 lb. maize 
meal to make the rations more palatable. The bullocks during the four months 
made average gains each per week as follows: Dot 1, 16,5; lot 2, 12.44; lot 3, 
14.19 ; and lot 4, 15.7 lbs. The average profits per head for the four inoritlis 
^vere for lot 1, £4 os. 4fL ($20.77) ; lot 2, £3 2.s. 4d.; lot 3, £5 19s. 7d.; and lot 4, 
£3 10s. 3(1., respectively. The heifers gained S.92, 10, 9.25, and 7,42 lbs. each 
per week, respectively. The profits were for the entire period per head as fol- 
lows : Lot 1, £2 14s. ; lot 2, £3 4s. Id. ; lot 3, £2 19s. 5d. ; and lot 4, £2 9s. 7d., 
respectively. 

In the experiment with store (stocker) cattle Just over six months old three 
lots of 11, 5, and 0 head, respectively, were used. „ Lot 1 was fed a daily ration 
per 500 lbs. live weight of 10.5 lbs. seeds hay, 0,5 lb. soy cake, and 2.5 lbs. 
palm-kernel cake ; lot 2, 10.2 lbs. seeds hay, 0.5 lb. soy cake, and 2.5 lbs. palm- 
kemei meal ; lot 3, 25 lbs. swedes, 6 lbs. seeds hay, 1 lb. soy cake, and 2 lbs. 
palm-kernel cake. The average weekly gains per head were for lot 1, 7.44 lbs. ; 
lot 2, 9.5 lbs,; and lot 3, 11.06 lbs. The profits per head for the 16 weeks of 
the experiment were for lot 1, 10s. ; lot 2, £1 3s. 3d. ; and lot 3, 10s. Id. Lots 1 
and 2 were wintered outside and lot 3 inside. Lot 3 made better average gains, 
but the lots wintered' outside were in better feeding condition and valued 
higher in the spring. 

The sheep were divided into three lots of 16 each and fed the following 
rations daily per 100 lbs. live weight: Lot 2, 8 lbs, swedes, 1.5 lbs. seeds hay, 
0.4 lb. soy cake, 0.4 Ib. Egyptian cotton cake, and 0.25 lb. maize meal ; lot 2, 
7,2 lbs. swedes, 1.2 lbs. seeds hay, 0,4 lb. soy cake, and 0.5 lb. palm-kernel cake ; 
and lot 3, 8 lbs, swedes, 1.2 lbs. seeds hay, 0.4 lb. soy cake, and 0.5 lb. palm- 
kernel meal Those with cotton cake In the ration gained an average of 1.82 
lbs. per week, with palm-kernel cake l.S, and with palm-kernel meal 1.89. The 
gains above expenses for the three months of the trial were for the three 
lots 3s. ; 4s. 6d. ; and 5s. per head, respectively. 

Palm-kernel meal containing less than 2 per cent of oil gave better results 
with all the animals than palm-nut cake containing nearly 6 per cent. The 
meal and cakes were stored in a granary and kept in good condition for some 
months. No difFiculty was encountered in getting the animals to eat them. 
The composition of the cakes and meal used in the experiments is shown. 

Analyses, by S. H. Collins, of the feeds used are given. 

The question of silage and its fermentation, E. Peeeoncito (Ann. R. Accad. 
Affr, Torim, 58 (1915), pp. 219, 220). — ^Preliminary work with the organisms 
concerned in fermenting silage is outlined. 

Commercial feeding stuffs, 1916-17, C. D. Woons et al. {Maine Sta. Off. 
Insp. 84 {1917), pp. 55^120 ). — ^Tabulated data are given as to the registration 
and the general results of the examination of about 700 samples of feeding 
stuffs. , 

Live stock in Colorado, with special reference to beef cattle, and sheep, 
G. L Bsay {Bemer: Oolo. Bd. Immipr., [1917], pp. 18 ftps. The live-stock 
industry in Colorado is desmibed and information of value to newcomers to 
the State is detailed. 

Cattle rearing, W. Bbucb (Trans. Bighlund and Agr. Boo. Boot, 5. sen, 28 
(1916}. pp. Attention is called to the great change in the Scottish 

cattle inclustry whereby cattle rearing' has been replaced by cattle feeding 
as the more general practice. This article is timely because of the scarcity 
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of feeders, and seeks to brln;^^ out the luetliods of producing good conmiercial 
cattle rather than pure-bred breeding stock. In the former case the animals 
must be grown on the minimum amount of economical feeds and must recoup 
from a narrow range of prices compared wnth the possibilities of breedliig 
cattle. 

The natural — ^Where there is a scarcity of hc-iising but sheltered 

fields and second- or third-rate grass, animals may be kept out all winter living 
on what they gather, supplemented with a little second-rate hay or a 
turnips fed on the grass. Cattle that lend themselves to this method of winter- 
ing are Calloway and West Highland breeds. The slowness in maturity of 
their offspring may be somewhat overcome by breeding them to the Shorthorn, 
this breed having proved from experience best for using on these hardy out- 
wintered COW’S. 

The best calving time for these cows is early in April. Tim airiimils should 
be tied up for a week or two at this time so that they may be better attended 
to and gentled. The calves should be weaned, put on extra feed, and housed 
by the beginning of October, Both dams and calves can then be put into good 
condition for the winter. The cost of raising cattle by this method varies 
chiefly with the value of the grazing. 

A second method of rearing cattle employs housing, thus permitting the 
use of the better and earlier maturing, though less hardy, beef breeds. De- 
scribing the method as carried out at Gamperdown the cows calve in Feb- 
ruary, except the heifers which, for their further development, are allowed to 
go till April. The cows are fed on turnips and oat straw until they go on 
grass in May, w’hlle the calves are allowed access to the same feed as early as 
they desire. The calves are weaned in October and put on a ration of turnips 
and straw and 1 lb. of cake and 1 lb. of dried grain daily. The concentrated 
ration is increased gradually to 3 lbs. per head after midwinter. At the com- 
mencement of the grazing season the following spring the cake is increased to 
from 5 to 6 lbs. daily. The calves are later brought into the yards and finished 
off with turnips, straw, hay, and at the end 8 lbs. of concentrated feeds. They 
are sold to the butcher between November and the middle of January, weigh- 
ing from 10 to 13 cwt. at from 21 to 22 months of age. After the calves are 
W'eanecl in October the cows are grazed until the middle of December and 
then housed in the cattle yards, where, except for an occasional airing on a 
good day, they pass the -winter on turnips and oat straw. 

The author describes methods whereby two, four, and even five calves are 
suckled by one cow during a season. In this system the cows must be good 
milkers and the pasture abundant. The cows must be watched closely and 
additional food beyond grass, turnips, and straw given when the conditions 
demand. 

After the calf is bom it is mbbed dry and a bought-in calf tied with it 
behind the cow and both allowed to suckle three or four times daily. After a 
few weeks all are turned out together. At the end of June or the beginning of 
July the calves, are taught to eat linseed cake and bruised oats and weaned, the 
cow tied up, and two young calves put to suckle her. These are weaned late in 
the year and in some cases one more calf put upon the cow-. 

The artificial system . — ^Three lines of hand feeding calves are generally 
followed : First, the young calf is fed mostly whole milk ■ for three or foxir 
months, and in the meantime taught to consume other feeds. Second, it is fed 
skim milk, with some substitute for the butter fat removed. ' Third, when milk 
Is very dear, the calves are fed substitutes after 'the first week or' two. 
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A nimiber of experiments made in Scotland and Ireland are cited and dis- 
cussed. Tiie author describes one in wMcb he reared calves on 100 gal, of 
whole milh each, which with a good cow means about eight calves, using calf 
meal, cake, and grain as supplements. The scheme as carried out was as 
follows : 

Beginning the first week the calf was given 8 gal. of milk, which was in» 
creased to 10.5 gal. from the second to the fourth and then gradually decreased 
to 1,15 gal. the sixteenth week. Beginning the fourth week the calf was fed 10 
pints of gruel, which was gradually increased to 42 pints the twelfth week and 
reduced to 28 pints by the sixteenth. At the seventh week 1.75 lbs. of calf meal 
was fed, which was gradually increased, to 7 lbs. weekly at the sixteenth. 
Good hay was given after four weeks, and turnips and grass when the calves 
would take them. The calf up to 16' weeks consumed 100. gal. of milk, 47 gal. 
of gruel, and SS lbs. of calf meal. 

The calf meal vras made up of linseed meal, crushed linseed, wheat par- 
ings, and locust-bean meal, 4 : 2 : 1 : 1. The gruel was made of from 2 to 3 
lbs. of calf meal made into a paste with 1 qt. of cold water, to wliicli was 
added 1 gal. of boiling water and fed at blood heat 

[Prickly pear for cattle], F. Smith {Qtieensland Agr, Jour., n. ser., G (1916), 
l!^os. 4, pp. 2^9-244 J 0 , pp. S04-S07 ). — ^This is the first and second progress 
report of work on this subject at the prickly-pear feeding station at Wallum- 
billa. 

In studying the comparative values of scrub and forest pear in stock feeding 
no essential difference was found by analyses. That the animals selected one 
In preference to another seemed due to the number and condition of the spines 
borne and not to any difference in Savor or palatability. 

In maintenance feeding prickly-p^ar feeding alone does not suffice but is 
more efficient with a medium amount of nonnitrogenous roughage. Pear with 
small amounts of nitrogenous concentrates or leguminous hay conserves weight 
and permits small gains. With supplementary feeds the animals will eat more 
of the pear than when on a feed of it alone. The amount of pear consum.ed de- 
pends largely upon the individuality of the animal. In minimum amounts 
nitrogenous feeds added to the ration will cause a longer consumption of pear 
than nonnitrogenous. Too large a use of supplementary feeds will cause a 
lessened consumption of pear. 

Slicing pear to make It acceptable to the animals is preferred to singeing. 
Under the methods employed at the station one man can handle and distribute 
pear for from 50 to 60 head of cattle per day. In five months of feeding no 
an-inial showed any trouble from eating pear prepared in this way. Scouring 
was not pronounced except in cases where pear was fed alone or in amounts in 
the ration of over &() lbs. daily. 

Future work in feeding pear is outlined. See also the articles previously 
noted (E. S. R., 3S, pp, 571, 572). 

Wool price calculator (Cumda Dept. Apr., Live Stock Branch Pamphlet IS 
(WM), pp. 7i).— A calculatiBg device is described. 

Age affects rate and economy of gains in hogs {Mo. BuL Ohio Sta., S 
(WM), i, p. &). — In the first experiment the pigs, shortly after weaning 
time, were placed on a ration of corn, middlings, and tankage (10 : 4: 1), and 
in the sa?ond a ration of corn and tankage was fed. The corn and tankage 
was ' ted In the proportion of 8:1 at first, the corn being increased one-fourth 
part w^iy &r 24 weeks, aft^er which the ratto^ remained constant 
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The follo-'-TiOg table shows by 100-lb. intervals the average results of the 
two experiments ; 


Effect of age on rate and economy of gains in pigs. 


: I 

WeI”-tofr5'^s ' ! Average 

' ^ ^ ot pigs. : daily gain. 

; 

Average 

time 

required. 

Feed per 
po:ind of 
gain. 

1 1 Pounir., 

Birth to IGO ibs 25 i 0. 705 ; 

100 to 200 lbs } 20! 

200 to 300 lbs ; 15 1 1.720 

300 to 400 Ibs i 10' i.sie 

400 to 500 lbs ! 5: 1.694 

Da'ifs. 

m. 72 1 
57. 05 
5S.33 
53.2 
60.8 

Poiiiids. 

! 3. IS 

i 3.62 

4. S5 
4. 50 

! 4.67 


Tile breakmg of unruly horses, especially those from America, Dakeas 
(Tie Agr. et R/nrale, 7 (il/i7), No. 74 PP- 239-24-2, figs. 3). — Many horses im- 
ported into France for war purposes are not properly broken and some are so 
vicious that they are of little or no use. A method is described for breaking 
such horses qniclsdy^jind using them in various branches of the service. For this 
work a specially constructed box or stall is used which condnes the animal and 
yet allows handling by the trainer without the necessity of employing undue 
force or brutality. The stall is figured and described in detail. 

The practical utilization of the light horse, P. Difploth (Vie Agr. et 
Rurale, 7 (1917) ^ No. 14, pp- 233-233, figs. 4 )^ — ^The adaptability and value of 
the small horse in modern warfare are discussed. 

How to select laying hens, 0. B. Kent (N. Y. State Col. Agr., Cornell Vniv. 
EiBt. Bill. 21 (1917), pp. 23-83, pis. 5, figs. 9). — ^The author points Out indica-- 
tions of laying condition in hens as shown by changes in fat, color, body shape, 
secondary sexual characters, plumage, and actions. Directions are given for 
culling flocks of hens on this basis. 

Wing molt as an indication of production, 0. B. Kent (Cornell Country- 
man, 13 (1918), No. 4, PP- 192, 19$, 212, figs. 8). — method is described of de- 
termining quite accurately by the primary wing feathers how lo^g a fowl has 
been in molt. It has been found that the time that a fowl stops laying in the 
fail is closely related to her total egg production, and that a hen, especially 
a Leghorn, usually stops laying when she begins molting. The time of onset of 
molting thus furnishes a means for determining how many eggs a bird has laid. 

Value of breeding from selected stock, H. M. Lamon (Jour. Mass. Fo-ultry 
Boe., 1 (1917), Ngs. 2, pp. 13, 16; S, p. 24; 4, PP- 80-82). — This is a discussion 
of the selection of poultry for vigor and vitality and the value of breeding from 
selected stock. The author recommends that in breeding work (1) a detailed 
description of matings be kept, (2) every hen trap nested and every chick toe 
punched, banded, or marked in some way, (3) 2 or 3-year old hens used to 
breed from, as these lay larger eggs than pullets, and (4) chicks hatched in 
March and April. He maintains that healthy fowls and good incubation, brood- 
ing, feeding, and range are necessary for the successful production of high-class 
stock. 

A fowFs breeding value, W. A, Litpincott {Country Gent, 82 (1917), No. 
52, pp. 10, 11, figs. 8). — Ir a flock of a breed of chickens, some of whose dis- 
tinguishing characteristics are dominant, there is always a chance that some 
such character as rose comb or silver or black color may be carried in an impure 
or heterozygous condition. The author outlines the method of testing indivi-' 
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dual fowls for the purpose of discarding those heterozygous for the character in 
question. 

Poultry culture {Mass, Bd. Agr, Bui. L 5. ed. rev. {1917), pp. 159, pis. l/f, 
figs. 6). — This is the fifth edition, revised, of this treatise on the different 
phases of poultry culture in Massachusetts. A bibliography is appended and 
the bulletin indexed. 

Poultry raising in Colorado, W. E. Yaplox et al. (Denver, Cato.: State 
Bd. Inimigr., [1917], pp. 16. fig. i). — A. series of articles on poultry raising 
written by men of practical experience in the State for the information of 
prospective settlers. 

Pets: Their history and care, E, S. Csandall (Ycir York: Senry Eolt and 
€o., 1917, pp. XII+S72. pU. S2). — This work, which closely follows the title, 
was written by the assistant curator of birds. New York Zoological Park. It 
treats of mammals, birds, reptiles, and fishes that are or may be reared as pets. 

Color inheritance in mammals. — II—V, S. 1 ?eighi {Jour. Heredity, 8 
(1917), Eos, B, pp. 57d-S78; 9, pp. Jf2&-430; 10, pp. 475-475, 4^1^6-480).— Four 
papers are presented. 

II. The mouse. — In this paper a detailed analysis is given of the present state 
of knowledge of color inheritance in the mouse. A list is given, of the seven 
sets of Mendelian allelomorphs that have been identified and of the three series 
of color variations that so far have been analyzed. These are classified ac- 
cording to their apparent physiological effects under the scheme already noted 
(E. S. R., 37, p, 866). 

III, The rat. — ^This digesr of data on the inheritance of color in rats consists 
in the main of an interpretation of the results of Castle's selection experiments 
with hooded rats (E. S. R., 27, p. 369). 

The author co.ndades that genetic variations are occurring sufficiently often 
to give a basis for seieclion to an indefinite extent “ Under any interpretation, 
Castle's selection experiment demonstrates the efficacy of Darwdnian selection. 
It is true that one large mutation occurred with effects perhaps as large by 
Itself as the e,ntire plus selection series, but where such a variation gives one 
new level selection has produced a continuous series of stable levels. This 
would give selection of small variations a more important place in evolution 
and animal husbandry, where it is nice adjustments of one character to another 
or to the environment that count” 

IT. The rabbit— The author lists the ten unit differences knowm to he in- 
volved in the inheritance of color in rabbits. These are classified into seven 
Independent sets of allelomorphs, three of which have been proved to be triple 
allelomorphs. These three sets of allelomorphs, as in the case of several other 
mammals, determine linear series of physiological effects not to be explained as 
linkage of factors in the germ cells. 

T. X'he guinea pig. — In this brief discussion it is noted that “coat pattern 
in guinea pigs, and doubtless other animals as well, must be determined by a 
complex of causes of very diverse kinds. There are hereditary factors of various 
sorts and factors which are of the nature of accidents in development. There 
are factors which affect the extent of pattern' and others which determine its 
localization. Of the latter some relate the pattern to the axis of sj^mmetry and 
organs of the body, while others are random in their incidence. Some factors 
affect only the tortoise pattern in one way or another, or only the piebald pat- 
terf, while others have a simultaneous infiuence on both. The result is such a 
diversity of ''pattern among tricolors that a rough sketch' will identify almost any 
animal 'm. a 'stock of a th'Oumad.’’ ‘ ^ 
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Tlie agricultural situation for 1918. — II, Dairying. —Dairy production 
sliould be maintained iU. S. Dept, Agr,, Office i^ec. Cire. 85 (1918) ^ pp. 2^, 
/ff/5. 11 ). — This article, one of the series prepared by the Department in the 
effort to increase the food production of the Nation in the present crisis, relates 
to the importance of proper maintenance of dairy xirodiiction. The subject is 
treated under the headings importance of dairying, exports increase and imports 
decrease, food value of milk not fuliy ap.precia'ed, the dairy coav an economical 
producer of animal food, some advantages of dairying, how to increase produc- 
tion, economical feeding makes for profits, better ntliizatton of dairy products, 
the war’s effect on the Vvorld’s supply of dairy cattle, duties of dairymen, and 
increased production through reduction of clisease. 

The relation of size of dairy to economy of milk production, J. A. Hopkins, 
JK. {DeJaicare Sta, BuL 118 (1918), pp. 3-50, fh/s. 2 }.' — The study here reported 
was made to determine the correlation between the size of dairies operating 
under given conditions and their profitableness as indicated by profit per cow 
per year, cost per quart of milk, and profit per quart. The investigation w'as 
conducted during 1916 and involved 87 dairies in northern Delaware and south- 
eastern Pennsylvania. As a method of comparison these dairies were divided 
according to size into nine classes which varied from dairies of less than 10 cows 
in class 1 to those of from 75 to 100 cows in class 9. Data for each of the classes 
are tabulated and discussed in detail. 

The following table gives some of the results obtained : 

Effect of sise of dairies on cost of milk production. 


Number of 
cows in 

Number 
of herds. 

Average 
annual 
production 
per cow. 

Cost of 
feed and 
pasturage 
per cow. 

Cost of 
labor 

Total 

expense 

Cost per quart of 
milk. 

Price 
received _ 

dairies. 

per cow. 

per cow. 

Lowest. 

Average. 

per quart 
of milk. 

Under in..... 

10 

Qua^U. 

2,044 

$92.23 

$27. 46 

$163. 91 

Cents. 

5.8 

Centf. 

7.70 

Cents. 

5.2 

10-14 

11 

1,873 

94. 48 

19.20 

158. 36 

5.6 

8.40 

4.4 

15-19 

10 

2,326 

81. 39 

25.82 

151. 79 

3.9 

6.35 

1 4.6 

20-24 

11 

2,375 

86.88 

! 23.54 

159. 40 

4.6 

6.50 

5.3 

25-29 

9 

2,935 

90.20 

27.23 

167. 52 

4.0 

5.50 

5.7 

30-39 

10 

2,939 

81.78 

22. 71 

145. 18 

3.4 

5.20 

4.9 

40-49 

8 

2,891 

80.35 

23.03 

150. 43 

3.6 

4.70 

4.6 

a-74 

8 

3,018 

90-81 

24.28 

164.80 

: 3,8 ^ 

5.20 1 

5.2 

75-100 

1 9 

3,475 

97.57 

48.95 

1 

218. 44 

1 3.7 

5.90 

7.2 


The superior productiveness of larger dairies was found to be ct^nserl, in part 
at least, by the better type of cows which they kept. The cost per cow for 
hauling milk decreased as the size of the dairy increased up to 40 cow^s ; then 
increased slightly as the addition of another horse became necessary; then 
decreased again as the size of the dairy increased. Cost of bull service per cow 
decreased as size of dairy increased up to 40 cow^s, then increased slightly as a 
second bull was added, and increased again as a third bull wms added in 
dairies of over 80 cows. Cost of supervision increased slightly with the size 
of dairj^ However, this added expense w^as more than offset by greater intelli- 
gence of management. The larger dairies produced a higher grade of product 
than the smaller ones and disposed of it at a higher and better price. 

The management of dairy herds, B. V. Ellington (Idaho Sta. BmB 102 
(1917), pp. ph 1 ), — ^This bulletin is a general discussion of the oppor- 
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timities for dairying in Idaho, the breeds of dairy cattle, commimity breeding, 
selection and management of the herd bull, feeding dairy cattle, silos and silage, 
other feerling stuffs, calf raising, dairy barns, and milking machines, 

The cost of milk production in Hassaclnisetts, W. H. Beon-son {Mass, Agr. 
Col. Ext. Serv. Bui. IB {1B18), pp. 20, fig. 1). — ^The records used in estimating 
the cost of milk production in Massachusetts are for the year ended April 30, 
1917, and are based upon data obtained from 87 herds distributed in 10 counties 
In that State. The folloyring results are shown : 

Cost of milk profJucUon in Massachusetts toitli different grades of coius. 


oi cost. i 

Arera^efor 
all s^rades. 

Less than 
5,501 ibs. 

5,501 to 
7,500 lbs. 

More than 
7,500 lbs. 

i 

Teed... ‘ 

Labor 

Other costs 

Total cost per cov 

Net cost per cow 

Net cost per quart - 

S2 

uAlO 

3a 44 

i|100.45 
42.00 
29.61 i 

»09. 12 

50. 41 

36. 30 

S120. 11 

09. SS 

52. 11 

2:)L 3*5 
i.So. 31 

. mis 

1 172.12 

! 150. SS 

.0721 

1 195. S3 ; 
1 1S2. Si) i 
1 .062-1 ! 

! 2i:.‘ 54 

! . 0552 


Bairymg in IJriigiiay, A. Aullla {Inleruat. Inst. Agr. IRome], IntenuU. 
Rev. Set. and Fraet. Agr., 7 (1916). No. 5, pp. 620-637 ). — This is a discussion 
of the dairy industry in, Uruguay, including statistics of dairy cattle, milk con- 
sumption and price, and Imports of dairy products, and an epitome of legislative 
measures for the sanitary control of milk supply of cities in Uruguay. 

Experiments with artificial one-year pastures, A. V. Davydenko {Rostovch 
Wakhichermi. D07vu Selsk. Kho::. Opgtn. Sta. BCiil. 102 (1916), pp. S4 ). — 
Experiments ennied on in 1911, 1914, and 1815 with milch cows on one-year 
pasture crops are reported. The aim was to investigate the nutritive value 
and cligestlbiiity of rye-cowpeas mixture, oais-cou-peas mixture, and early 
sorghum, and the influence of these mixtures on the production and composition 
of aillk. The green fodder mixtures were fed to one lot of cowts each on 
pasture and in the stable. .Vs a w-roirol one lot of cows was fed in the stable 
and on dry lot a ration of bran oiul strawg hay, and silage. 

The coefficients of {ligestibility of the fodder mixtures are given in the 
following table : 


Coefficients of digesfiMUig of g?'€cn fodder mixtures. 


Kind o:’ iVidder. j 

i ^J7 1 

matter. 1 

1 

: Organic ! 
' ma'ftcr. j 

; Protein. 

Fat. 

1 Cellulose, 

1 

Nitrogen- 

free 

1 extract. 

1 

H vs-oowpess mbitiire 

Per cent. 
70.27 
66.76 
67.02 

Per cent 
73.28 
69.23 
70.:® 

Per cent. 
70.24 
69,23 
64.43 

Pet cent 
79.66 
69.06 
78.53 

Per cent. 
74.28 
5S. 13 
66.41 

Per cent. 
70.60 
72.43 
72.79 

Oats-wwpeas mistiire i 

Sorghnsi 



The r«ults obtained In 1915 indicated that the green fodder mixtures had 
BO specific effect on the quantity or quality of the milk. The pasture mixtures 
farnislittl the cows sufficient nutritive substances for their needs. On green 
fodder tlie cows 'gave more milk and fat on pasture than in the stable. This 
Increased productivity of the cows on pasture may be explained by a, greater 
amount of nutritive substances ob&ined in the, 'fodder brought about by an 
increase of appetite *as a r^ult of exercise in the 'open, '^'^Oie pasture' mixtures 
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liad no bad effect on the general condition of tbe cows, nor was tliere any 
perceptible decrease in their live weight. 

Mineral metabolism of the milch cow, E. B. Foebes (Mo. Bui. Ohio Sta.^ 
5 (1918), A'o. I, pp, S~10 }. — A brief report is made of results secured in the 
third experiment of this series of studies (E. S. E,, 3T, p. 169), together with 
suggestions to dairy farmers upon the importance of legumes in feeding for 
heavy milk production. 

The rations used in this experiment consisted of alfalfa as a sole roughage, 
with corn, cottonseed meal, Unseed meal, and wheat bran. In certain periods 
tlie rations were supplemented by large amounts of calcium lactate, calcium 
chlorid, and precipitated bone ilour. The cows almost invariably gave off more 
calcium, magnesium, and phosphorus in milk and excreta than was consumed 
in the feed. It was imiiossible by any of the means employed to prevent 
entirely this loss of minerals. 

Eesults of investigations upon the causes of the limited capacities of cows 
to utilize mineral nutrients indicate that this was nor due to lack of proper 
proportion among these nutrients, nor to deficiency of coiumon salt, from which 
is formed the hydrochloric add of the gastric juice, nor to difficult solubility 
of the supplements used, since even the water-soluble calcium lactate and 
calcium chlorid were poorly utilized. The limiting factor, it is thought, is in 
the process of assimilation of the mineral nutrients by the bones. 

“ It is true that most of the losses of minerals observed were small in com- 
parison with the extent of the cow’s mineral stores ; and that these overdrafts 
would doubtless be repaid later in the period of lactation when the milk flow, 
and therefore the draft upon the mineral reserves of the skeleton would have 
become sufficiently reduced, provided the conditions of feeding were favorable. 
Still the facts as demonstrated are considered to be practically significant in 
relation to the frequent failure of heavy-milking cows to breed, to the shrink- 
age of milk production coincident with advance in tlie period of lactation, and 
to malnutrition of the bones, 

“Among other facts of general significance which were observed was the lack 
of a close relation between the nitrogen of the body and the minerals of the 
bones in their metabolism. Bone starvation may proceed for some time before 
it seriously affects the gross body metabolism. In genera! it appears that 
the character of the body metabolism is highly variable ; the organism does not 
gain and lose in each of its constituents at proportional rates, but rather it 
exhibits a remarkable degree of metabolic adaptability.” 

Simple problems concerning the fat secretion of milk glands, H. Isaach- 
SEN (iVorsk Vet. Tidsskr,, 29 (1917), No. 6, pp. 165-178, 7 ). — In experi- 

ments here reported, involving four cows, one cow was slaughtered before 
milking, another after milk had been abstracted by means of a catheter, the 
third after having been partly milked, and the fourth after having been milked 
dry* Samples of the milk glands were taken immediately after slaughtering 
for microscopic examination. In the living co’ws part of the milk gland was 
removed by harpooning. 

Microscopic examination showed that the milk glands from cows that were 
not milked or which had only been tapped 'for samples contained large, extended 
alveoli and alveolar ducts. The epithelial cells were full of fat drops. In 
samples of milk glands from cows that were milked dry* showing many smaller 
alveoli, the alveolar ducts were much broader and there were no fat drops in 
the epithelial cells. Milk glands from cows milked half dry showed; smaller 
alveoli, and the fat content of the epithelial ceils, was less than of those from 
cows which had not been milked ■ ' 
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The results indicate that the stiinuiation necessary for normal milk secretion 
is of varied origin, and that the irritation produced by the hand and by the 
calEs sucking causes a change in the composition of the milk. Hand milking 
appears to be more stimulating to milk secretion than machine milking. It is 
noted that the leucocytes increase in the milk during milking. 

Gradual conversion of colostrum into normal milk {6sten\ Molk. Ztg., 24 
(1917), Wo. 14 , p. 129; uhs. in Internat. Inst. Agr. {Bome), Intemat. Rev. 8ci. 
ami Pract Agr., 8 (1917), Wo. 10, pp. 1378, 1879). — A series of analyses of the 
colostrum of milch cows was made at the Station for Milk Control at Mem- 
miogen, Bavaria, during 191G. Some of the results of these analyses are given 
in the following table: 


Results of analyses of colostrum. 


Age 0 ! eolo'trum. 

Sp. gr. at 

C. 

Fat 

content. 

Pry 

matter. 

Soiids- 
not-fat. ’ 

Acidity 

(H,S04). 

Refractive 

index. 



Per cent. 

Percent. 

Per cent. 



1 

1. 0745 

5.60 

25.60 

20.00 

13.60 


i 

1,0392 

z.m 

14.62 

10. 82 

9. 20 



1.0350 

4.20 

14.05 

9. 85 

11.20 

! 39.2 

<> ' 

L0341 

3.70 

13.22 

9. 52 

1(5.00 

i 39.0 


1.0333 

3.80 

12,90 

9.30 

9.20 

i 39,0 

4 

1.0323 

3.60 

12,6.5 

9.05 

8.40 

! 39.0 


L0321 

3,80 

12.84 

9.04 

8. 40 

i 39. 2 


1.0321 

3,65 

12. 66 

9. 01 

8.20 

; 39.7 


1.0312 

3.70 

12.50 

8.80 

8,00 

39.0 

d - 

1.0316 

3.83 

12. 51 

8. SS 

8.00 

39.4 

^ 

1.0329 

3.73 

12.95 

9. 22 

8.00 

40.6 


1.0S16 

3.70 

12 . eo 

8.90 

7. 20 

39.7 

11 ' 

1.0322 

3.5S 

12.60 : 

1 

9.02 

7.20 

40. S 


The results indicate that, while milk may become practically normal as 
early as the fifth day, the acidity only becomes normal on the tenth. The 
relation between casein and albumin and the results of fermentation experi- 
ments Indicate that the milk is not capable of caselfication before the tenth 
day. Until the fourteenth day milk, that is not fresh adheres to cooking ves- 
sels and acquires a burnt flavor. 

The analysis of milk secreted by a suckling doe kid, R. L. Hill (Jour. 
Biol. €hem., 33 {1918), Wo. S, pp. 391-^93 ). — ^The author, at the Maryland Ex- 
periment Station, reports chemical analyses of milk secreted spontaneously by 
a 4-months-old virgin doe kid. 

The milk had the characteristics, properties, and chemical composition of the 
milk secreted by the kid’s mother and other goats. Since no colostrum was 
.secreted, the inference is that the “secretion of colostrum is associated with 
and possibly is produced by the cessation of pregnancy, and may not occur in 
lactation not associated with pregnancy.” 

Beport of the Mayor’s Committee on Milk, City of Mew York, 1917, 
C. E. Houth {Town IBuitmioreJ, 3 (1918), Wo. 19, Sup., pp. 2-B ). — This article 
contains extracts from the report of the committee on milk. ' The conclusions 
from the report are as follows : 

“|1) Milk is the most valuable and the cheapest of human foods, even at 
present prices. (2) For 'drinking purposes Mew York City now uses only about 
qfcs. daily. The city should use about 2,000,000 qts. daily for drinking 
In a.n ideal diet (B) The cost of milk 'production at present prices is 7 ots.: 
per quart, and the prices asked by the Dairymen’s League are justified. 
C4) The cost of distribution, as shown by the dealers’ accounts, is Justified, and 
mt large enough to prevent business losses. , (5) The cost of production can 
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be reduced by (a) eliminating low-producing cows, (b) collect! ve liauling of 
milk, (c) collective buying of grain. (6) The cost of distribution can be 
reclueed by aboiisiiing competition and duplication tlirougli centralizing the 
distributing system into a single company or public-service corporation,” 

Inspection and sanitation of dairies, J. O. LaBach and Is. M. Geegoe 
{Kentucky 8ta. Bui 211 (1917)^ pp, 211-22S). — ^The first part of tMs bulletin 
contains cotes on the inspection and sanitation of dairies and a reprint of the 
report of the committee on rules and regulations of tiie International Associa- 
tion of Dairy and Milk Inspectors on standards necessary for securing a clean 
and safe milk supply. Part 2, by N. M. Gregor, outlines the scope and use of 
the dairy score card and gives tabulated results of inspection of the dairies of 
the State. 

Dairy Bacteriology. — I, Bacteriology of milk, W, Stetonson {Tram. High- 
land and Agn Soc. Scot, 5. ser., 29 {1917), pp. lo3-181 ). — This article treats in 
a popular way of the bacteriology of milk and briefly describes a few of the 
more common species of each of the main groups of bacteria ordinarily found in 
milk, indicating the main characteristics of each, the effects produced, and the 
usual sources of infection. Simple directions are given for the control of bac- 
terial growth in milk and for dealing with faults in milk. 

Investigation of conditions affecting the content of water in butter, with 
the use of various types of churns, L. F. Kosengrex {K. Landthr. Akad. 
Mandl och TidsJcr., 55 {1916), No. Jf, pp. 249-263). — This is a comparison of 
various types of churns and of the influence of salt on the water content of 
butter. 

It is noted that if the w*ater content is too large the butter must be re- 
worked, Reworking decreases the water content of salted butter, but not of 
sweet unsaited butter. The working of butter without washing reduces the 
percentage of water. Washing decreases the water content of sweet cream 
butter, but it does not change the water content of sour cream butter. 

Varieties of cheese: Descriptions and analyses, C. P. Doaxe and H. W. 
Lawson (CJ. S. Dept Agr. Bui. 608 {1918), pp. 80). — This is a revision of a 
bulletin previously noted (E. S. R., 27, p, 75). A few additional varieties of 
cheese have been included, and notes are given on the manufacture of domestic 
varieties of European cheese in the United States. 

VETEBUrAEY MEDICIHK 

[Dive stock diseases], G. C. Humphrey (In The Rural Effl'Ciency Guide. — 
IV. Stock Book, Cleveland, Ohio: The Peoples Efficiency PuUishmg Co., 1918, 
pp. 62-100, 139-181, 200-212, 234-272, 328-355, 376-dSO, 394, 402, figs. 52).— 
In this volume the diseases of cattle (pp. 62-100), of horses (pp. 139”181), of 
sheep (pp. 200-212), of swine (pp. 234-272), and of poultry (pp. 328-355, 376- 
380, 394, 402), are dealt with. 

A practical textbook of infection, immunity, and specific therapy, with 
special reference to immunologic technique, X A. Kolmee {PMladelpJiia md 
London: W. B. Saunders Co., 1917, 2. ed. rev., pp. XI/J-f97S, pJs. 35, figs. 
104) • — ^A thoroughly revised edition of the work previously noted (E. S. B., 
33, p. 476). 

Veterinary surgical operations, L. A. Mesiliat {Chicago: Alexander Eger, 
1918, 2. ed., rev. and enl., pp. 556, pis. 281). — ^A textbook for the student 

and practitioner of veterinary medicine, 

Report of the bureau of animal industry [17€w Jersey], X H. McNeiX'' 
(F. J. Dept Agr. Bui. 9 (1917), pp. 308 - 311 ). — ^A brief 'report on the^ occurrence': 
of and work with the more important infectious diseases of the year. 
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Veteiinary diidsion, animal report, 1915-16, G. E. Gbat (Union So. Africa 
Dept. Agr. Rpt. 1916, pp. 27-28) .—ThQ nsnal report of the occurrence of and 
work with the more important infectious diseases of lire stock during the year. 

The chemical mTestigation of some poisonous plants in the natural order 
SolanacesB. — III, The occurrence of nor-hyoscyamine in Solandra iongi- 
tora, J. M. Petbie (Proa. Linn. Soo. N. S. Walea, (1517), No. 164, PP- 815- 
S2B).— The leaves of S. longifiora were found to contain nor-hyoscyamine as the 
chief alkaloid, this alkaloid having been isolated and described by the author in 
190T under the name “ soiandrine.” Solandra also contains hyoscyamlne in 
lesser amount, but scopolamines are absent The total amount of alkaloid ob- 
tained was O.IT per cent in the leaves (dried at 100® G.), 

A discussion of some principles of anthelmintic medication, M. G. Hall 
(A>4c Orleam Med. mid Siirg. Jour., 70 (1918), No. 8, pp. 637-653) .—A general 
discussion of this subject. 

Some new antiseptics and disinfectants, N, S. Mayo (Amar. Jour. Vet. Med., 
IS (1918), No. 3, pp. 111-115).— Bakin's solution, cMorazene, and cliclilora- 
mln-T are considered as to composition, preparation, use, and applications in 
veterinarj" surgery and practice. Cases are reported of the successful use of 
ciilorazene for intravenous injections in cases of septicemia and contagious 
abortion, and of clichloramin-T in the treatment of fistulous vdthers. 

X-acid ” as a remedy in pol 3 rnetiritis and beriberi, D. X HimsHOST (Jour. 
PhpUoL, 51 (1517), No. 6, pp. 462-4S9 ). — An exi)eriment reported by the author 
indicates that 1 gm. of dry extract, prepared from katjang hid joe (Phmeolm 
radiatm) and dissolved in water, siiiilces to cure polyneuritis gallinarunL 
^‘Administration of the dry extract dissolved in a small quantity of water 
gives better results, than administration of the decoction since the disadvan- 
tages attached to passing large quantities of fluid into the crop are avoided.” 

An experimental investigation of lipovaceines, E, E. Whitmoeb and E. A 
FENmh (Jour. Anwr. Med. Assoc., 70 (1918), No. 13, pp. 552-554).— Continuing 
the work previously reported (E. S. B., 38, p. 584), the authors report that 
‘‘the lipovaceines can be made on a large scale by growing the bacteria In 
Kolle flasks, taking off the growth with a vacuum scraper, freezing and 
drying in vacuo, and emulsifying in lanolin and oil by grinding in a ball mill, 
using glass liottles and steel balls. The oils can be sterilized by steam at 15 
lbs. for 15 minutes, by heating to 90® C. for 10 hours on a water bath, or by 
mixing with potassium iodid.” 

The preparation of Dakin’s solntioii and the Carrel technique in the treat- 
ment of infected wounds, W. N. McDonell (U. S. Naval Med. Bui, 12 (WIS), 
No. I, pp. 45-53. fig. i).— Details are given of the preparation of this solution, 
which, it is pointed out, may be satisfactorily prepared in several ways. 

Studies on the cicatrization of wounds, Tuefieb and Desmabees (Cornpt 
Mend. Amd. Sci. [Pans], 166 (1918), No. 5, pp. 235-252).— Observations of 
various processes for hastening the healing of wounds have led to the follow- 
ing conclusions : 

A simple dry, sterile, and absorbent dressing applied to a sterile wound pro- 
duce ft' slightly more rapid cicatrization than Dakin’s solution. Alternating 
aseptic .dressings following the cycle of sodium hypochlorite, physiological 
Bcrmn, boiled water, and dry dressing, increases only slightly the rate of 
hetlng. Heliotherapy associated either with hypochlorite or a' dressing of 
neutral substances, such as zinc oxid or bismuth subgallate, gives excellent 
results. 

Hote on an apparatus for counting’ and identifying the organisms of sur- 
face wounds and of the slrin, Obtses Wompt. Bmd. Boc. Biol IParis'l, 80 
(Mil), No. IS, pp. 7S6f 737, fys. 2).— The apparatus consists of a layer of agar, 



1918] 


VECTMKAEY MEDICIE-E. 


783 


2 nim. tbick fastened aseptically on the outer wall of a test tube. The cylinder 
of nntritive material can be roHed over the wound or skin to be examined 
and the organisms tlins fixed on the surface grown, counted, and identified. 

The technique of the preparation of the cylinder is described. 

Ptomaines and war wounds, A. Beiithelot (Oompt. Rend. Acad. Set. 
[Paris}, 166 {1918), Ro. 4, pp. 187-189). — ^The author suggests the possibility 
that the formation of ptomaines in war wounds may be one of the causes 
of auto-intoxi'eation which aggravates the condition of certain severe wounds. 
In verifying this hypothesis he has shown hy test-tube experiments that toxic 
ptomaines, particularly imidazoethylamln, may be formed by the action on the 
blood of proteolytic and decarboxylating organisms present in war wounds. 

The hematoxin of Bacillus welchii (B. perfringens), A.-Oueaxoff {Conipt. 
Reml. Soc. Biol. [Paris}, 80 (1917), Ro. 15, pp. 706-708; ahs. in Cliein. Ahs., 12 
(1918), /Vo. 1, pp. 6S, 64). — The following conclusio.ns are drawn from a study 
of several strains of B. icdcfiM: 

Strains of B. 'loelcMi isolated from different wound infections have the 
property of secreting a hematoxin which acts upon the erythrocytes of various 
animals. The faculty of producing hematoxin is characteristic of the strains 
of B. taelcMl in different degrees. The same strain can temporarily lose its 
faculty of producing hematoxin and recover it later. The hematoxin is 
destroyed by heating for half an hour at 60° C. and by keeping in strong 
light for several days, but it may be kept for several months at a temperature 
of 14 to 15° or at a temperature near zero. On filtering through Chamber] and 
or Berkefeld filters a part of the hematoxin remains on the filter. 

Phenomena of hemoglobinuria have been observed in rabbits and young 
dogs which have died following injection of B. welclm hematoxin, thus proving 
the intravital destruction of erythrocytes by this toxin. The serum of tlie 
animals studied (man, pig, dog, horse, cow, sheep, guinea pig, rabbit, and 
chicken) diminishes the action of the hematoxin. Prolonged hyperimmunity in 
horses by cultures of B. icelchii increases considerably the action of serum on 
the hematoxin, showing that the production of antiheinatoxin becomes more 
intense under the influence of the Introduction of B. icelcMi into the organism. 
Increase in antihemolytic titer toward the hematoxin of B. welcMi is not 
observed In the serum of horses hyperimmunized by the organisms of putrefac- 
tion (B. proteus tmluari and B. sporogencs). During filtration through Gham- 
berland filters of the serum of normal horses and those hyperlminimized by 
cultures of B. iDelcliU, a large part of the antihematoxin remains on the filter. 
Cultures of B. welchii devoid for various reasons of hemolytic properties often 
present the phenomena of hemagglutination. 

The developmental cycle of the Bothriocephalus latus, O. Jaxicki and 
p. Eosex {Oorresp. Bl. Schweiz. Arde, 47 (1917), No. 45, pp. 1505-1516; ahs. in 
JO'Ur. Amer. Med. Assoc., 69 (1917), No. 26, p. 2212). — In work at the labora- 
tories of the universities of Lausanne and Neuchfitel the authors found that 
the larvse of (B.) DiOothriacephahis latus are ingested by Vgelops stremms and 
Diaptonms gracilis, which are eaten by fish, and thus the parasite finds its 
way to man, dog, and cat. Each of the five phases of the cycle may take from 
three to four weeks. 

Wohlfartia magnifica, a sarcophagid parasitizing man, L. Gough (Bnl 
Boc. Mnt Eggpte, 10 (1917), No. 1, pp. 2S-25). — ^The' author records the collec- 
tion of W. magnifica from the orbits and from nicers behinti the ears of pa- 
tients in the ophthalmic hospitals at Sheybeen-el-Koom, ^ Kafr-el-Bawar, 
Zagazeeg, Mahalla-el-Koubra, and Damanhoor^ ' 
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A aew genus of blood parasites, F, Maetoglio (Ann. Ig. IRonie], 27 (1917), 
No. 9, pp. 561-5GSf pi. 1 ). — The germs Hfemorriclioiiioiias is erected for M. 
opMd'kim and H. gaUinamm. 

[Antbrax and disinfection of bides] (•Jour. Amer. Leather Cliem. Ahsog., 
12 (1917), No. 8, pp. S74-409. JfOS-Jpi^), — ^Papers are here presented by A. S, 
Ross on Anthrax (pp. 374-3S1) ; by H. J. Frisbie on the Practice anil Theory 
OB Treatment and Diagnosis of Anthrax (pp. 3S1-3S4). by A. P. Hitchens 
OB the Nature of Anthrax and Antianthrax Bernin (pp. S84-S8S) ; by V. A. 
Wallin on Anthrax and Hide Disinfection (pp. 396-400) ; and by,,G. L. Peek 
on the Treatment of Tannery Sewage (pp. 422-424). Discussions l>y Biiswell 
and others of disinfection of tannery sewage by means of chh'ir']i (pp, SS9-395) 
and of anthrax by R. W. Hickman, Dorset, and others (pp. 4;?'S~421) are also 
presented. 

root-and-montli disease in Sweden in 1914—15, G. K.immimF iJIethIcL K. 
3Icd. Stgr. {Sweden}, No. 2G (J9I6), pp. L^o. pis. 2, figs. ;j). — This report deals 
particularly with the sanitary police measures adopted in combating foot- 
and-iiio\ith disease in Sweden, 

Glanders in Brazil. — Observations made on a tour of investigation, J. B. 
Mexdy (A». Soe. Mural Argentin/z, SI (1917). No. d, pp. 254-2CL figs. 12 ). — This 
article summarizes the possible means of s|)readmg glanders by contaminated 
drinking trougiis, feed, bridle.s and equipment, public grazing ground, etc. 
An examination of all the horses and mules in the First Cavalry and Second 
Artillery during an epidemic of glanders showed that all the horses either 
had the disease as recognized by clinical symptoms or reacted positively to the 
mallein test. Observation ca.se« are cited of glanders in innii and of the 
malleiu test in experimental rabbits and in horses having the disease. 

The serum treatment of hemorrhagic septicemia, W. B. Hack and E. Rec- 
OIW3S Amer. Vet. Med. Assoe.. 52 (1918). No. 7. pp. 8tO~S19). — This is a 

detailed atjcount of the serum treatment of the cattle disease previously noted 
(R S, 38, p. 4S7). 

The serum was prepared by injecting liorses with increasing doses of living 
cultures of Bacterium hovlsepiieum isolated from cattle until their serum 
reached such a potency that 5 mils given intravenously would protect a rabbit 
against approximately 1,000 fatal doses of the organism given subcutaneously 
at the same time. Of 140 eases receiving the treatment 60 died and SO re- 
covered, giving a mortality of 43 per cent as against over 95 per cent in un- 
treated cases. 

Factors apparently affecting the percentage of recoveries after vaccination 
are as follows: (1) Previous vaccination: Animals previously vaccinated have 
apparently an 11 per cent better chance of recovery. The vaccine consisted of 
a 4S-hour bouillon culture of mixed strains of B. hovisepticum killed by the 
addition of 1 per cent phenol and used in a dose of 5 mils. This was folloAved 
in frisni 10 to 14 days by a 2-mils dose of a 48-hour bouillon culture of a 
strain of B. l)ovimpUeimi which had lost its virulence for cows. (2) Apparent 
severity of attack as Judged by clinical symptoms: There is apparently no 
relation betiveen the severity of symptoms and cliances for recovery. A 
moderate delay in the administration of serum does not seem to greatly re- 
do, ee the chances for recovery provided it is administered before the animal 
passes into the final stage of collapse. (3) Amount of serum edmimstered: 
Tabulated result, s of varying amounts from 30 up to 1,000 mils seem to show 
that doses in excess of 200 mils are of little value. 

'The authors feel that the results obtained by the use of serum therapeu- 
tically may not be due to specific action, and that possibly nonspecific and 
even normal serum would produce as good results. 
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The curative treatment of episootic lympliangitis by vaccinotberapy, 
Yelu (BuL Soc, Cent. Med. Yet., 93 {1917), No. 9-10. pp. 193-2041 J(Mr. 

Amcr. Vet. Ided. Assoc., 52 (1917). No. 2. pp. 134-136). — ^Tiie aiitlior presents tlie 
details of eigiit cases treated by a polyvalent autieryptococcic pyovaecine and 
summarizes Iiis observations as loHo'vs : 

After the first injection of the vaccine the negative stage is iinniediate ; it 
lasts from 2 to 5 days, according to the dose given. The following positive stage 
is longer, varies with the dose injected np to 10 days, and lasts on an average 
from 5 to G days. ALfter the end of the jtosltive stage, the disease resumes its 
normal course, about 5 to 15 days after the injection of the vaccine. 

A second injection, made during the negative stage, gives rise to a lasting 
aggravation of the disease. lYhen made at the end of the positive stage it is 
followed by the appearance of phenomena absolutely identical to those that 
follow the Initial injection. When made at the proper time, before the end of 
the positive stage, the negative phase is less severe; it appears later, toward 
the second or third day, does not last so long as after the first injection, and, 
even after the third or fourth injectlopxs there is only a retarded progress in 
the recovery. The best time for renewing the injections is when the positive 
stage is at its height. 

The formation of lasting or only predominating positive stages allows the 
complete cicatrization of the abscesses in 20 to 30 days after they are punc- 
tured, providing the puncture has been made after the first injection. The 
doses, which give rise to severe positive stages, vary with the individual sus- 
ceptibility and the degree of acuteness of the affection. A strong dose produces 
a severe negative stage sometimes without a positive stage. Too weak a dose 
gives a slight negative stage and a short and slightly confused positive one. 

‘‘ Improvement of the lesions and their rapid cicatrization require constant 
watching. Interference brings an aggravation of the disease. It is absolutely 
necessary to open very freely and thoroughly all the abscesses and surrounding 
tissues as soon as the pus is well formed. Abscesses which have cu!s-de-sac, 
fistulous tracts, or those with pale, old granulations do not progress toward 
rapid cicatrization. Injections must be continued until complete recovery, even 
when a positive, well-marked stage seems to show it. The local treatment, 
besides the early punctures, must consist of only ordinary antiseptics without 
washing and needs to be renewed only every 3 or 4 clays. In some cases the 
cryptococci disappear from the pus l "ore the comifiete repair of the lesions, 
and then there is general sterilization Ox ’le organs before the final cicatrization.” 

Beport on ixodic lymphangitis, E. A. Jarvis (Tef. Jour., 74 {1918), No. 
5M, pp. 44-^^)* — disease, or tick pyemia, is defined as ‘‘an inoculable 
disease originating in primary causes through the agency of Amblyomma ticks 
as iiieehanlcal carriers. The infective organisms are of telluric origin, and the 
invasion is usually of mixed microorganisms. The disease is usually charac- 
terized by suppuration, ulceration, and necrosis.” 

The article discusses the disease from the point of view of Its history, 
geographical distribution, etiology, clinical symptoms, dissemination of the 
virus, and surgical, antiseptic, medicinal, and prophylactic treatment 

The bacteri-otherapeutic treatment of ulcerous lymphangitis, 0. Tbijche 
(Arm. Inst. Fasieur, 31 (1917), No. 5, pp. 209-^14 ). — ^Noted from another source 
(E. S. k, 37, p. 5a3). 

The vitality of the rinderpest virus outside the animal body under natural 
conditions, A, W. Shilstoi? {Mem. Dept Apr. India, Vet Ber., 3 (1917), 

1, pp. pis. 4 }» — *‘The length of time that the rinde,rpest virus is able, to sur-; 

vive in blood from a sick animal kept at air temperature in an open vessel varies, 
within wide limits ; in one observation such blood was noninfective after three 
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days’ exposure, wiiile in another it remained infeetiYe for 51 days» although 
putrefaction set in after a few days’ exposure, and by the thirtieth day the 
blood was completely desiccated. In two other observations blood was still 
infective after nine days’ exposure to the air, and in a third it was infective 
after seven days’ but noninfeetive after nine days’ exposure. In two observa- 
tions the virus maintained its vitality in bone marrow for nine days, but in one 
of these cases infectiveness wm lost after 15 days. Meat was infective after 
three days in one observation when blood from the same animal was noninfeetive 
within that period ; in another case meat remained infective for five days. 

“ Further tests are necessary to determine the factors influencing the survival 
of the rinderpest virus in animal tissues under natural conditions. The tem- 
perature at which the material is kept appears to have a considerable effect, 
possibly in determining the rate and character of the putrefactive changes taking 
place, but it has been shown that these may not destroy the virus as rapidly as 
many authorities have stated to be the case.” 

A new method for the separation of toxins, particnlarlj tetanus toxin, 
F. S. London and V, M. Akistovsky {Compt. Bend, ^oc. Biol, [Pans], 80 (iPi7), 
Bo, 15, pp, 750-758; ubs, in Cliem, Ahs., 1$ {1918), Bo. 1, pp, 48, 44 ). — The 
method is called a method of specifle coagulation by ions, and depends upon 
the specific property of the tetanus toxin of diminishing the surface tension 
of tlie colloidal particles of culture bouillon and precipitating itself on the 
surface of those particles whose surface tension corresponds to the distension 
of the toxin itself. By selecting an electrolytic substance whose ions are 
capable of exercising a pressure on the surface of the particles charged with 
the toxin, a coagulation can be formed containing the toxin. 

The method employed for tetanus toxin consists of first adding to the culture 
bouillon ammonium sulphate in a concentration of 17 gm. per 100, centri- 
fuging, and rejecting the precipitate. On addition to the filtrate of ammonium 
siilpimte (1 to 3 gin. per ICH)), the precipitate which forms contains the toxin. 
The toxic coaguliim dried in a vacirum is dissolved and reprecipitated by ammo- 
nium sulphate of tlie right strength until animal tests show that further puri- 
fication will not increase the toxicity of the preparation. 

Tills metliud should be considered only as a scheme which must be modified 
each time, deijendiug upon the quality of the substances used in the preparation 
of tiie bouillon, the toxicity of the cultures, etc., but it is the opinion of the 
authors that it is a naetliod of general application In the preparation of toxins 
and ferments, 

An antigen for use in complement fixation in tuberculosis, M. S. FuEisHia 
and G. Ives {Jour, hah. mid Clin. Med., S (1918), Bo. 5, pp. S&^OS). — ^The an- 
tigen described is prepared as follows: 

Tubercle bacilli from a number of different strains are isolated from sputum 
and grown on Petroff’s medium for six or eight weeks. The organisms are 
then trarisferred to a sterile open Petri dish, dried overnight in an incubator at 
37® G., transferred to a sterile mortar, and ground thoroughly for three or four 
hours with the addition of a small amount of distilled water. Sufficient 0.85 
per cent sodium clilorid is then gradually added to make a 0.5 per cent sus- 
pension of bacteria, the grinding being continued until the bacteria form an 
even suspension. Finally enough of 5 per cent carbolic acid is added to equal 
one-tenth the volume of the sodium chlorid solution. 

The antigen is considered to be a suspension and a watery extract of tubercle 
baeilii, both of wbleh have the power of fixing complement in the presence of 
the sera of tuberculous individuals. The entire antigen is stronger than either 
the fluid or the suspended matter alone. From results obtained with the 
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antigen, the authors believe that it is the equal of any of the antigens proposed 
by others and that it has the advantage of being sterile and stable, and possibly 
more sensitive. 

Vesicular stomatitis of horses and cattle, J. B. Mohl’ee (Jour. Amer. Wet 
Med. Assoc., 52 (1918), Ko. Jf, pp. 410-4^2). — This paper, presented at the 1917 
meeting of the American Tetermary Medical Association, at Kansas City, Mo., 
includes later data than those previously noted (E. S. R., 37, p. 81). 

Researches upon abortion of cattle, W. L. IVilliams (Rpt. K. Y. State Wet. 
Col, 1915-16, pp. 117-198, figs. 9). — In this discussion, which is in continuation 
of reports previously noted (E. S. R., 38, p. 183), the author considers the 
avenue and date of intrauterine infection, the immunity of contagious abor- 
tion, researches in a large dairy herd, the influence of copulation and other 
agencies upon the agglutinating power of the blood, and diseases of newborn 
calves. An outline of recommendations for control is inelutlech 

A preliminary study of the pathology and bacteriology of ovaiitis in 
cattle, G. P. Fitch (Ept. N. T. State Wet. Col, 1915-16, pp. 199-208) .—This is 
a preliminary report of investigations under way which have led the author to 
consider the following tentative conclusions justified: 

‘‘Cystic degeneration of the ovaries of cattle is common. The character of 
the cysts is often simple, but cystic corpora lutea or ‘ hemorrhagic cysts ' are 
found. Adenocystoma and papillomatous and carcinomatous cysts are rela- 
tively uncommon. Cultures made from cystic ovaries of cattle show a variety 
of organisms to be associated with this condition.” 

The vaccine treatment of Texas fever, E. L. Rhea (Wet. Notes, 11 (1911), 
No. 1, p. 8). — ^The successful treatment of two cases of Texas fever by the use 
of a combined streptococcus and staphylococcus vaccine is recorded by the 
author. 

The etiology and mode of infection in white scours of calves, W. A. Hagan 
(Cornell Wet., 7 (1917), No. pp. 26S-28S ). — ^A summary of the present status 
of knowledge of this disease. 

Investigations have shown that “ a large percentage of calves are born with 
infected meconium. Bacillm coli and certain cocci are the organisms found. 
The same organisms are found in the fetal fluids and utero-chorionic ^ace in 
the sealed uteri of apparently normal cows. The utero-chorionic space is first 
infected, followed by the fluids and lastly, the meconium. The infection reaches 
the meconium by swallowing of the amniotic fluid by the calf. The infection 
probably reaches the utero-chorionic space by passing through the cervix uteri 
from the vagina before the seal is formed, and persisting there throughout 
pregnancy. 

“ The infection frequently existing in the intestine of the unborn calf some- 
times produces scouring before birth, but usually induces an acute toxic condi- 
tion with diarrhea soon after birth. These diarrheic feces are highly virulent 
to other calves. Ordinary disinfection is insufficient to deal with this disease 
because of the number of calves born with the infection contained within them. 
These calves will develop the disease despite the most rigid disinfection of their 
surroundings and care used wnth their food,” 

Hog cholera in 'Argentina, F. Rosenbijsch, J. Eabala, and R. GonzItez 
(Aft. Boc. Rural Argentina, 51 (1917), No. 9, pp. 657-665, pis. 7, figs. 5 ). — ^This 
is a discussion of the nature and occurrence of hog cholera in Argentina.,, ■ 

Trichinosis in Denmark, J. Fibiger (HospUalstid. ICopenJiagen}, $0^ (1017), 
No, 42, pp. 1021-1048; ahs, in Jour. Amer, Med. Assoe., 60 (1917), Wo. 

M12). — ^The author points out 'that meat from a single hog infested' 
62077“— 18 ^7 , / ' 
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trteliisi^ may start an epidemic such as occurred at Habersleben, where 337 
persons were affected and 101 died. 

Eern poisoning or fern staggers, B. T. Simms {Oreg. Goimtrpnian, 10 (1917), 
Wo. 2, pp. 15, 35 , S4). — The author reports that a ¥ery heavy loss of horses in 
western Oregon extending over several months has resulted from fern poisoning. 
The cause appears to be the same as that described by Hadwen and Bruce in 
a report previously noted (E. S. B., 38, p. 589). 

Insect transmission of infectious anemia of horses, G. W. Howaed (Jour. 
Parmitology, 4 (1917), Wo. 2, pp. 70-79). — A brief discussion of swamp fever, 
including a review of previous investigations, followed by a report of experi- 
mental work conducted at the Minnesota Experiment Station. The results of 
the experiment indicate that the disease can be carried from one horse to 
another hy the stable fly, but the author is not fully convinced that insects are 
the usual or only carriers of the disease. 

The treatment of pneumonia by intratracheal injections, Chambebs (Vet 
lour., 7S (1917), Wo. 510, pp. 421-4^5). — The author reports upon his experience 
In the treatment of pneumonia at a port of embarkation, which extended over 
a period of ten months. 

He found a remarkable decrease in the mortality among horses to follow the 
routine procedure of giving an intratracheal injection of 10 cc. of a slightly 
warm solution of formalin^ in water or 10 cc. of creosote 1 part and 63 
per cent alcohol 10 parts to every animal admitted to the port with catarrh 
or catarrhal fever. Over 400 cases of chest affections were treated by both, 
and while the ' two mixtures api>ear equally beneficial the author favors 
'the, use of creosote on account of its nonirritability. With the formalin solution 
one or two injections may be given daily but it is not advisable to make more 
than four or five consecutive injections, while with creosote four or more 
consecutive injections may be given without danger. 

Fowl typhoid, Pfeilek and Roepke (Oentbl. Bakt letc.J, 1. Aht, Orig., 79 
pp. 125-1S9; ahs. in Jour. Compar. Path, and Ther., SO (1917), Wo. S, pp, 
MS-BOO , — ^This is a report of studies of a disease identical with that first de- 
scribed' by Pfeiler and Rehse in 1912 (E. S. R., 30, p. 385) as due to Baoillm 
tppM gaUimrum alcalifamens. The present paper deals mainly with the bio- 
chemical and agglutinating properties of this organismu 

ETJEM, mmwEmmQ. 

Surface indgatioii for eastern farms, P. W. Stanley (U. 8. Dept Agr.^ 
Farmers* R#l. SB9 (1917), pp. 35, figs. 21). — ^This publication ** discusses the so- 
called surface methods of irrigation and their possibilities for the fanner whose 
pockethoofc, crops, and market facilities do not Justify consideration of the 
other methods.” Among the points discussed are the conditions adapted to 
surface irrigation, the amount of water needed in furrow irrigation, obtaining a 
water supply, conveying the water to the land, details of the pumping plant, 
distributing the water by terra cotta pipe systems, reinforced concrete, and 
sewer pipe, and applying the water' to crops by the use of portable pipe and 
hose and furrow irrigation, and the cost of irrigation. 

Artificial sp»y iirigation (Tijdschr. Wederlund. EeUermaJ., 29 (1917), Wo. 
7, pp. 19S-2M, pis. 2, figs. 2). — This article gives data on the design, installa- 
tion, operation, and cost of overhead irrigation systems. 

'The quantities of water and the frequency of irrigation as influenced by 
the physical properties of soil, A. Muntz and E. Laix6 ' (BuL Boc. Encour. 
Mim. Wat IPartsJ, 116 (1917), I, Wo. 2, pp., S86-S97': ahs. in Internat Jmt 
Agr. IMomeJ, Internat Bev. 8m. and Pract. Agr., 8 (1917), Wo. 7, pp. 974-978}.— 
Further experiments (Bl S. R., 32, p. 586) are reported on the relation between 
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permenbility of soils and the amount and velocity of irrigation. Soils classed 
as iniporvioiis. slightly pervious, and pervious wex'e used in the experiments. It 
is eoiichided that the module and width of irrigated plats should be such tliiit 
the velocity of the irrigation water will be high for very pervious soils and 
low in relatively impervious soils. 

A general conclusion from these studies is that a study of the physical prop- 
erties of the soil to be irrigated should precede the design of an irrigation 
system. 

Field studies of the influence of module, of quantity and clLstribution of irri- 
gation, and of frequency of irrigation on harvest are also reported, the purpose 
being to show the proper procedure on soils In different parts of France. 

Surface water supply of Missouri Biver Basin, 1915 (U. jS?. GcoL Surveff, 
Water-Supply Paper JfOS (/PIT), pp. 2S2-]~XLI, pis. 2 ), — ^This report, prepared 
in cooperation with the States of Colorado, Montana, Nebraska, and Wyoming, 
presents the results of measurements of flow made on the ]\!issoiiri Biver and 
tributary basins during 1915. Additional sections are included on stream- 
gauging stations and a list of publications relating to water resources. 

The oxygen-consuming power of natural waters, G. W. Heise and E. H. 
Aguilar {FhiUppme Jou7\ Sd-., Sect. A, 11 {1916), Ao. I, pp. ; alis. in 

Internat. hist. Agr. {Rome], Intemat. Rev, Set. and Praet. Ayr., 7 (1916), Xo. 
11, pp. /577-/57P). — In connection with quantitative studies on some of the 
factors influencing the determination of the oxygen-consuming capacity of 
natural waters by means of potassium permanganate in acid solution, it is 
coneliided that the determination of oxygen consumption at best is not an 
accurate measure of the organic content of a water and that such uncertain 
results are obtained as to make isolated determinations of very little value. 
** It is only when a water supply is to be examined repeatedly that the deter- 
mination becomes very useful.” 

Minnesota road laws, compiled by L. A. Smith {Minneapolis: State, 1917, 
pp. BO). — The text of the laws is given. 

Annual report on highway improvement, Ontario, T916, W. A. McLeais’ 
(Ann. Rpt. Highway Improv. Ontario. 1916. pp. 61, figs. 12). — This is a brief 
report on highway improvement works and expenditures in Ontario, Canada, 
for 1916. 

Paving economy: Boad and street, C. A. Muxlen (Montreal: Indus, and Ed. 
Press. 1917. pp. 98, figs. 4)* — This book deals with the economics of design, con- 
struction, maintenance, and repair of pavements for roaeks and streets. 

Repoi't on experimental convict road camp, Pulton County, Ga., H. S. 
Pajibank, R. H. Eastham. and W. P. Draper (U. S. Dept. Agr. Bui. 5SS {1918), 
pp. 64i pis. 17. figs. 2). — The operation of an experimental convict road camp, 
maintained for 10 months in Fulton County, Ga., is described. The camp was 
established as the result of the studies of convict labor for road work con- 
ducted in 1914 and 1915 by the Ofliee of Public Roads and Rural Engineering 
and the Public Health 8lerviee, previously noted (E, S. R., S6, p. 386). 

A special type of portable building, designed with a view to determining the 
practicability and economy of this type in comparison with other camp struc- 
tures, is described. A balanced ration was installed to ascertain whether this 
diet and system would effect economy and promote the \velfare of the convict. 
The honor system was followed in the discipline of the convicts, all of whom 
w-ere negroes, and' oo attempts to escape were made. 

Construction data on the cost of the various road projects^ are Included, as 
wml! as cost data for the ..construction and maintenance of the camp. .“'Taken 
as a whole, the outstanding results of the experiment demonstrate that clean- 
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liness; comfort, and temanity in the convict camp are not Inconsistent with 
economy and efficiency in the worh of the inmates.^’ 

Progress reports of experiments in dust prevention and road preservation, 
1916 {U. Dept. Agr, Bid. 5S6 {1918) , pp. 78).-— New esperimepts hegan by 
the Office of Public Hoads and Bnral Engineering during the year 1916 are 
described. These included experiments on bituminous macadam and bitu- 
minous gravel construction on the Kussel Hoad in Alexandria County, Va. ; 
bituminous gravel concrete and earth-oil asphalt on the Alexandria-Accotink 
Road In Fairfax County, Va. ; and the bituminous surface treatment of a new 
gravel road leading from Gum Spring to Mount Vernon in Fairfax County, Va. 
In addition special experiments with corrugated metal culverts were initiated 
on the Texas post road in Comal and Hays Counties, Tex. 

Supplementary reports on experiments previously reported (E. S. H., 36, p. 
188) are also included on bituminous macadam and bituminous concrete on 
Mount Vernon Avenue Road, Alexandria County, Va,, 1915; bituminous surface 
treatment on Palls Road, Montgomery County, Md., 1915 ; bituminous macadam 
on Bradley I^ane, Montgome^ County, Md., 1915; bituminous concrete at 
Washington, D. O., 1915 ; oil asphalt-coralline rock at Buena Vista, Fla., 1915 ; 
oil asphalt-sand at Jupiter, Palm Beach County," Pla., 1915; bituminous sand 
and oil-limestone mixing methods at West Palm Beach, Fla., 1915;- sand^ 
asphalt at Ocala, Pla., 1915 ; qils, tar preparation, and calcium, chlorid-coralline 
rock- at lemoB City, Fla., 1914 ; oil, tar, and oil asphalt-coralline rock at West 
Palm Beach Fla., 1914; oil-coralline rock at Miami,* Fla., 1913; bituminous 
surface treatment on Rockville Pike, Montgomery County, Md., 1913; tar 
preparation and oil surface treatment at Washington, D. C., 1912; bituminous 
concrete, cement concrete, oil cement concretA vitrified brick, and bituminous 
surface treatment on concrete at Chevy Chase, I^Id., 1912; bituminous con- 
struction and surface treatment at Chevy Chase, Bid., 1911; oil eepaent eon- 
cretA oil asphalt, and tar and fluxed native asphalt at Jamaica, N, Y., 1911^ 
oil asphalt gravel at Ames, Iowa, 1910; tar and oil preparations at Knoxville, 
Term., 1910; slag, lime, waste sulphite liquor, and tar at Youngstown, Ohio, 
1910; sand-clay at Bodge City, Gardep City, Bucklin’; and Ford, Kana, 1908; 
and Kentucky rock asphalt ati Bowling Green, Ky., 1907. 

Mechanical culture and draft animals, -H. de LajcvABEiVT (Jour. Apr, Prat*^ 
n. ser., $0 (1917), No. 10, pp. 177, 178). — ^Bata from French source are given 
on the cost of maintenance of horses, mules, and cattle *as draft animals, it 
being shown tha^t cattle can be maintained for about one-fourth^ the expense 
of horses and mules. The economic conclusion Is drawn that the development 
'.of' mechamca! culture should invoive the raising of cattle for draft animalA 
tkm making a great reduction in the number of mules and horses actually 
needed, particularly in regions where the use of cattle as draft animals is not 
imiBsaai ^ ^ , 

Review of m-edbianical cultivation, M. Hingelmann ' (Bui Boe. Encour. 
Indm. Fat 110 (1917), I, No. Z, pp. S99-41^, figs. 7). — ^Thls outlines the 

duties of the French Service for soil cultivation, reviews recent mechanical 
cultivation AspadiBents in Prance, and describes French, English, and Ameri- 
■ ean medmnieal -cultivating machinery. 

Test's of mechanical cultivation, J. Dissoubeat (Prop. Agr. ei fit (Ed. 
rm-0mire}, m (im). Nob. 49, pp. 542-^48; 50: pp. Four days' 

plowing tests of five tractors on stony calcareous clay soil, tenacious calcareous 
day, siliceous clay, and rocky calcareous clay soil are reported .and discussed. 

Tests of mechanical cultivation, E. Zach^ewicz (Rop. Tmv. ^ Dir. ' Berv. 
Apr. IDept Vamclmj, Emnmh 191B--16, pp. Tests- -of six French 

tra:l»rs on de^ and shallow plowing are reported* 
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Actual situation of motor cultivation in Department of Haute-G-aroime 
[Erance], G, {Jour, Agr, Prat, Pit et Econ. Rurale Alidi France, IM 

(1916), 8~12, pp. 190-210), — This is a discussion of the economics of motor 

cultivation in Department of Haute-Garonne, Prance. 

Tests of motor cultivation at Perigueux, E. Bkziat (Frog. Agr. et Yit (Ed. 
YEst-C&ntre), 38 (1917), No. IS, pp. 421-1/28, figs. 2).— Tests of five American 
tractors on direct draft plowing under French conditions on February 22 and 
23, 1917, are reported. All the tractors were of the two-rlrive wheel type and 
with either one or two guide wheels. Three bottom plows were used. 

It is concluded that the American tractors are far from ideal for French use. 

A study of the plow bottom and its action upon the furrow slice, E. A. 
White (U. S. Dept. Agr., Jour, Agr. Research, 12 (1918), No. 4, pp. 149-182, 
pis, 4^ — ^This paper^ contributed from the New York Cmaiell Experi- 

ment Station, “ is an attempt to begin a fundamental analysis of the plow bot- 
tom and its wmrk.” It includes (1) a study of the forms of plow bottoms, (2) 
an attempt to analyze the motion of the soil particles as they pass over the 
surface, and (3) a mathematical analysis of the surfaces of the most Iniijortant 
historical plow bottoms which were designed to be geometrically exact. 

" There is considerable evidence, based upon field experience, which indicates 
that a portion of a hyperboloid of one sheet is the proper form for the surface 
of a plow bottom. So far as is knowm this hypothesis a\raits definite proof.” 

Electricity on the farm, C. O. Ceaxe (Reclam. Rec. [F. >S.], 8 (1917), No. 10, 
pp. 476). — This article deals with the economies of using electrical 

power for various farm and household operations, with special refei'ence to con- 
ditions in southern Idaho, It is stated that under the prevailing rate of 6 cts. 
per kilowatt-hour for electrical power in southern Idaho, man power at 15 cts. 
an hour is about thirty-two times as expensive as electrical power. Consider- 
able data are given on the electrical power requirements for various farm oper- 
ations, including irrigation pumping and cost data therefor. 

There are now 1,770 rural customers using current for lighting residences 
and barns, 273 for domestic power, 312 for irrigation, 18 for grinding feed, 130 
for cooking and water heating, SO for washing machines, 1,220 for flatirons, and 
1,060 for some of the other labor-saving domestic appliances.” 

Modern methods of lighting and ventilating cow stalls, A. M. Kutjsten 
(Cultnra, 29 (1917), No. 31/7, pp. 216-228, pi. 1). — ^Lighting and ventilating 
methods are described and roathematieal formulas given. 

RTJEAL mommcs. 

Rural planning and development, T. Adams (Otiaim: Com, Oonserv. Canad., 
1917, pp. 191+281, pU. 65). — ^This report is a study of rural conditions and 
problems in Canada, and discusses present systems of surveying and planning 
land in rural areas, rural transportation and distribution (railways and lilgh- 
wkiys), rural problems that arise in connection with land development, organ- 
ization of rural life and rural industries, government policies and land develop- 
ment, returned soldiers and land settlement, and proviueial planning and 
development legislation. 

The report concludes that several matters require special attention, and 
recommends that “the federal and provincial , government legislation and .ma- 
chinery for dealing with the control of the planning, settlement, and 'develop- 
ment of land be extended and improved. 

There should be closer cooperation than hitherto between federal, provincial, 
and municipal governments, and- between different branches of the public, 
service, in regard to all matters dealing with land. 
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“Tlie surveying branches of the ■governments should he strengthened and 
more comprehensive surveying work assigned to them, 

“A complete and coordinated system of federal, provincial, and municipal 
administration of land resources should be devised, with the whole organization 
centralized in a department or permanent commission of the federal govern*- 
ment. 

** Definite steps should be taken by joint government action to prevent the 
holding of agricultural land by absentee landlords for purely speculative pur- 
poses. The operations of vendors of real estate should be regulated, so as to 
prevent misrepresentation and other immoral practices in connection with 
the sale of land, and all real estate operators should be licensed by governments 
under safeguards designed to prevent improper dealing in land. 

“ Provincial governments should reconsider their systems of administrating, 
colonization, highways, municipal affairs, and public health, with special regard 
to the need of securing more cooperation and efficiency in connection with land 
and niumcipiil developmetit than is possible under present conditions and for 
increasing tlie responsibilities and powers of municipal authorities, under the 
advice of a skilled department of local government in each Province. 

To meet a temporary need, the federal government should take an active 
interest in the ho^using of workers engaged in munition plants, particularly in 
government arsenals and in small towns and rural districts where there is 
lack of strong local government. The federal government should either require 
adequate aecomraodation and proper sanitary conditions to be provided at a 
reasonable cost for those ^ who are engaged in' the service of tlte country, or 
itself assist in making that provision, as is being done in Great Britain and 
allied countries.” 

United States Pood Administration policies and plan of operation [with 
reference to] wheat, fiour, and bread (Waskmgton, Jj. V, Food AdmUL^ 
1911, pp. 17F Pd- f )• — publication outlines tbe world situation with refer- 
ence to wheat, and contains a general statement with reference to the marketing 
of the 1916 crop, and as to the supply for 1917. It describes the plan of the F<.JOd 
Administratiiiai fur the organization of government buying, witij suggestions for 
the saving of wheat. It also contains orders and proclamations under tbe Food 
Control Act, and instructions and explanations issued by tbe Food Administ ra- 
tion with reference to conduct of flour mills and tbe milling trade. 

Agriculture clubs in California, B. H, Geochehon {VuHfoniia Sta. Circ. 190 
{IBlSu PP- ^4* 14 )- — The author states that tbe assumption on which agri- 

culture clubs start are as follows : 

‘HD The agricultural Institutions of tbe State and nation have information 
which, applied to farming, will increase farm profits. (2) Many boys and some 
girls want to make money by farming and would like to be shown how. (3) 
The chances for individual success are increased when several persons in a 
■neighborhood undertake the same work, an added interest for which comes 
through coiniMition.” 

He discusses briefly the' history of the agriculture clubs in California, and 
suggests ft model constitution and rules with referenc*e to conducting various 

club aetivltl^. 

¥alme of a small plat of ground to tbe laboring man, W. 0. Funk (U.'S. 
Bept. Apr, Bml $02 (1918), pp. 10, pU, S, fig, i).~-Tbis is a study of food raised 
by operators in southern cotton-mill towns, and is based on records of 548 gar- 
dens, 165 poultry flCK?ks,'75 cows, and 62 pigs. ^ 

It wa^ found that the average size of the gardens was 723 sq. yards, the aver- 
age value of the' vegetables raised 129.87, and the average cash 'eipenditure 
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$3-54. Tlie average size of tbe flocks was 13.2 hens, and the number of eggs 
used and sold was S6 dozen, valued at $19.35. In addition, the nnniber of fowls 
sold and used was 36, valued at $11.07, making a total ineome of $30.42 per 
flock. The average ea.sh expenditure was $16.22. In the case of the pigs, the 
average purchase price was $6.34, and the average live weight at killing was 270 
ibs., valued at $24.30. The cost of feed was $12.12, leaving a net return of $5.84 
after deducting the purchase price. The value of the produce from the dairy 
cow wms estimated at $119.90, and the average cost of feed wms $80.49 a year. 

A study of haymaking crews and labor costs, H. B. McCLimE (U, 8, Dept. 
Agr, But 578 (1918), pp. 50, figs. IS). — This bulletin is based on a study of the 
methods of gathering hay from the different parts of the Northeastern and Cen- 
tral States. Altogether it describes 53 different methods founds including cost 
data. 

The author points out that small crews often were more efficient than very 
large ones. Five push rakes often will put into the stack as much hay as seven, 
since the latter, where the haul is short, will bring the hay in much faster than 
it can be stacked. Bailing hay from the field was found to be the cheaper system 
of putting hay into the bale, but this system usually can be used to advantage 
only in regions where little or no rain falls during the haying season. The two 
reasons given why the hay loader is not in more genera! use were the rela- 
tively large cash outlay entailed and the fact that handling hay on the wagon 
with a loader is very heavy work as compared with driving a push rake. 

A system of accounting for fruit shipping organizations, G. A Nahstoix 
and J. R. Humphrey {U. S. Dept Agr. But 590 (1918), pp. 60). — “The system 
outlined in this bulletin is intended to cover all operations incident to the 
handling of growers’ supplies and of the growers’ fruit, from the time it is 
received at the packing-house until final returns have been made for it The 
aim has been to avoid duplication and to reduce clerical work; care has been 
used to provide a method applicable to the working conditions of the local offices, 
which are not always favorable, and to allow for a proper division of labor.” 

This book also gives a brief discussion and sample copies of the various types 
of forms and records necessary to complete the system. 

A plan for short term farm loans in Connecticut, G. G. Smith {Corni. Agr. 
Cot Ext. Serv. But 10 {1917), pp. 8, figs. 2). — ^This pamphlet explains a plan 
for a short-term loan to farmers as adopted by banks and trust companies in 
Connecticut, and includes forms of statements used, together with suggestions 
as to methods of obtaining credit. 

Monthly crop report (U. S. Dept. Agr., Mo. Crop Rpt, 4 (7918), No. 2, pp. 
9-20). — ^This number contains the usual data with reference to estimated farm 
value of important products, range of prices of agricultural products at im- 
portant centers, and range of prices received by producers in the United States, 
and data as to the estimated number and value of the principal classes of live 
stock. It also contains special articles on the weight of mature farm horses 
and mules, price of live stock by ages or classes, yearly marketings of live 
stock, monthly price of milch cows, beef cattle, calves, sheep, wool, hogs, the 
United States foreign trade in meat animals and meat products, number of live 
stock in the principal countries and changes since the outbreak of the war, 
number of horses used per plow, and depth of plowdng, together with other 
miscellaneous data. 

Agariculture in , Oklahoma, L. O. Snidee (Okla. Geot Burvey But ^ (1917), 
pp. ISI-I42, 247SB5, figs. 8). — ^These pages contain statements with reference 
to the soils, principal crops, and live stock, together with data for each county 
showing the physiography, geology, industries, and population. ' 
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History of tlie Michigan Agricultural College and biograpMcal sketches 
of trustees and professors, W. J. Beal {East Lansing, Mich.: Mich. Agr. (Jol., 
W15, pp. VIII -{-519, pU. 2, figs. 266 ). — Chapters are devoted to accounts of the 
laying of the foundation of the college, the administrations of its successive 
presidents, courses of study, extension work, methods of teaching, manual 
labor, influence of the gi^ange and farmers’ clubs upon the college, college 
publications, the campus and buildings, attendance, endowments and appropria- 
tions, etc. An appendix contains the opinions of alumni, including some who 
have taught only in a separate college of agriculture or in an agiicultuiml 
college connected with the miivei'sity and others who have had the dual expe- 
rience of teaching in both types of institutions, as to w^hether an agricultural 
college should be independent or united with a university. 

Beports of the development commissioners on their proceedings during the 
years ended March 31, 1913, 1914, 1915, 1916, and 1917. {Rpt. Develop. 
Comrs. [Gt Brit.], S {191$), pp. m^72; 4 {19U), pp. [2]+77; 5 {1915), pp. 

6 (1916), pp. 7 {1917), pp. [g]-fi^).“-A detailed review of 

action taken and progress made under the Develoxjsnent Act is given for each 
year. The report for 1913 also contains a brief explanation of the legal position 
of the commissioners under the act, and some of the practical results from it. 

In the report for 1917 the commissioners state that since the commencement 
of the war advances from the development fund have been mainly confined to 
schemes 'already established,' for which just sufficient advances have been 
recommended to secure continuity. They have also recommended expenditures 
on certain new schemes in-order to meet war conditions, particularly in connec- 
tion with food supply and natural products, the tTro most important advances 
recommended during the year being $607,500 for the rnirchase of an estate 
for sugar-beet growing and $243,000 for improving the flsh food supply. 
Expenditures were also recommended for a largely increased supply of plants 
for afforestation purposes and increased gi*owings of flax for aeroplane cloth, as 
well as for the preparation of preliminary surveys and reports of projects of 
development for commencement after the war when the employment of labor 
upon a large scale may be desirable. The total of recommended expenditures 
during the year for agriculture, rural industries, and forestry was $1,360,916, 
including loans amounting to $607,500. The sum total of advances recom- 
mended for this purpose up to March 31, 1917, was $9,116,952, including loans 
amounting to $1,370,087. 

Beport of the agricultural and housekeeping schools for 1915--16 {AarsMn 
Ogmtl Formst La-Mbr. Frenime, 1916, II, pp. V HI +559). —This is a detailed 
report on the faculty, students, equipment. Instruction, farm work, and receipts 
and expenditures of the agricultural and housekeeping schools in Norway. 

Education (Broc. 2. Fan Anwr. Sci. Cong., 1915-16, vols. 4, pp. XV +656, figs. 
6; 5, fp. XVn+B56, figs. fi).-^These volumes contain the report of Section IV, 
Bducation, of -the Second Pan American Scientific Congress, held in Washing- 
ton, I>. C., December 27, 1915, to January 8, 1916. Among the papers and d!^s- 
cuffi^ioas In volume 4 are the following relating to agricultural education, which 
have been previously note<l (E. S. R:, 34, p. 307) : Education for the Baccalau- 
reate Degree as Administered In Agricultural Colleges, by A. 0. True (pp- 
SO-87) ; A National System of Agricultural Education, by H. J. Waters (pp. 
226-229) ; A Bwacle in Agricultural Education, by A. M. Soule (pp, 229-241) ; 
and Agricultural Instruction, by J. Comallonga y Mena (pp. 305-344). 

Volmne 5 eoiitalns, among others, papers on agricultural .education ' as fol- 
lows: Scientific Agriculture or Agricultural Education in'Braall, by L. F. S. 
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Carpenter (pp. S41-3454, a review of the status and farther needs of agrlcul* 
tural education in Brazil; Agricaltiire in Secondary Schools with Special Eefer™ 
ence to the State of Minnesota, A. V, Storm (pp. 34 d-3oS), which deals with 
the developnieut of State-aided secondary agricuitural education in Minnesota; 
Agricultural Education in County Schools, by H. L. Bussell (pp. 353-357), in 
which are discussed the efforts that have been made in Wisconsin to establish 
agricultural education in secondary schools through a system of county agri- 
cultural schools and county short courses in agriculture; The American College 
of Agriculture, by P. B. Mumford (pp. 357-3o9), which discusses briefly the 
proper function and purpose of the agricultural college, the author holding 
that the real function of 'the undergraduate course in agriculture is and should 
be to train men thoroughly for agriculture as a vocation, and that the training 
of teachers, investigators, and technical experts must be accomplished by grad- 
uate departments; Agricultural Education, by E. Davenport (pp. 360-363), 
which treats of the two great objects In agricultural education, viz, to train 
for farming and to fit for country life; Agricultural Extension Work, by G. I. 
Christie (pp. 363-369), in which are considered the needs of agriculture and 
country life, and a few of the mediums and methods employed in extension 
work to meet these needs; and What Preparation Should be Required of Stu- 
dents for Admission to National and State Colleges of Agriculture, by B. H. iu 
Groth (pp. 569-574). 

How school gardens tend to direct a natural course in botany, Genevieve 
Monsgh (School Sci, and Mat%.^ 18 (1918) ^ Nos. i, pp. 86-4^2; 2, pp. 124-129). — 
The author outlines and discusses, by weeks, a 10 weeks’ course in botany de- 
veloped with a class of seventh grade girls and boys. Only 50 hours of class time 
were given to the course, but individual members of the class were permitted 
to work in the garden at odd times. In conclusion, attention is called to the 
difference in the sequence in a course in botany founded directly and entirely 
OB garden work, as the one described, and the ordinary- textbook work. 

School gardens and greater production, L. A. DeW’olee, R. P. Steeves, J. B. 
Dandeno, B. Eletchee, A. W. Cocks, P. W. Bates, and J. H. Kiteijey (Apr. 
Ga:s. Canada, 4 (1917), No. 12, pp. 1073-1079, figs. 7). — The aims and methods 
of school-garden and f ooil -production work in Nova Scotia, New Brunswick, 
Ontario, Manitoba, and Saskatchewan are outlined and some of the results 
obtained are noted. 

Rural school fairs, W. J. Eeid, L. A, DeWolfe, R. P. Steetos, J. H. McOuat, 
J. O.^Magnan, R. S. Bcjncan, E. W. Bates, A. W. Cocks, J. McOaig, and J. C. 
Readey (Agr. Gas. Canada, 5 (1918), No. 1, pp. 52-73, figs. 10). — These reports 
by agricultural education officials deal with the orgdnbaation and development 
of rural school fairs in Prince Edward Island, Nova Scotia, New Brunswick, 
Quebec, Ontario, . Saskatchewan, Alberta, and British Columbia. 

Accomplishments of boys^ and girls' clubs in food production and conser- 
vation, O. H. Benson (Ann. Amer. Acad. Polit. and Soe. Sci., 74 (1917), No. 163, 
pp. 147-157). — ^The author describes the work and some of the results of the 
boys’ and girls’ clubs in food production and conservation in 1916. It is stated 
that it cost the Federal Government, States, and local people 79 cts. per capita 
to supervise, direct, instruct, and encourage boys and girls in food .production 
work. As a result, it is estimated that they produced an average of ^20.96 
worth of food for the Nation, thus returning $20.17 net profit on the invest- 
ment. 

Ten lessons on our food supply, W. G. Vinae (Gen. Sci. Quart., 2 (1918), 
No. 2, pp. 337-344)- — This is a summary of lessons taught in the Rhode Island 
Normal School, and intended to be merely suggestive as to the method of teach- 
ing* The lessons cleat, respectively, with the organization of the course, com- 
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muEity projects in food couserTation, local commtinity projects, the fandameE- 
tals of an adequate diet, the cost of breakfast, a comparison of the cost of break- 
fast for tile different members of the class, some of the reports on individual 
projects, new foods and methods, a war breakfast, and organizing the school into 
a working unit. 

lOSCELIiAlSrEOIJS. 

Beport of Porto Bico Station, 1916 {Porto Rico Sta, Rpt, 19 1$^ pp, SI, pU, 
5), — This contains the organization list, a summary by the agronomist in 
charge as to the general conditions and lines of work conducted at the station 
during the year, and reports of the chemist and assistant chemist, horticulturist, 
assistant horticulturist, entomologist, and plant pathologist, the experimental 
features of which are abstracted elsewhere in this issue. 

Beport of the experiment station committee of the Hawaiian Sugar Plant- 
ers^ Association, 1917 {EaicaiL Bugar Planters’ Assoe., Rpt Expt 8ta. Com*, 
1917, pp. ^5). — This includes a report by the director on the work of the sta- 
tion for the fiscal year ended September 30, 1917. 

Beport of the executive committee of the Commonwealth Advisory Coun- 
cil of Science and Industry, 1916—17 (Advisorp Council Sei. and Indus., Aust., 
Rpt 191&-'17, pp, 50).— This report covers the period from April 14, 1910, to 
June 30, 1917. It discusses the policy and nature of the work of the committee, 
including the collection of information for the use of executive and State com- 
mittees and a proposed permanent institute, the distribution of research grants 
of about' I i7, 000, and some of tlie principal results thus far obtained. 

Monthly Bulletin of the Ohio Experiment Station (Mo. Bui. Ohio Siu., 
S {1918}, E&. 1, pp. SI, figs. ij). — This contains several articles abstracted else- 
where in, this Issue; Fermaoeat Pastures, by O. W. Montgomery; Ox Warbia 
Flies, an abstract of the article pre\iously noted (E. S. B., 37, p. 464) ; and 
notes. 

Monthly bulletin of the Western Washington Substation (Washington 
Btu., West. Wash. Bta., Mo. Bui, 5 (1918), No. 11, pp. i57-iZ^).--Tliis numoer 
contains brief articles on the following subjects : Contagious Abortion of Cattle, 
by J. W. Kalkus ; The Organization of Cooperative Agricultural Associations, by 
A. Hobson; Tomato Culture in Western Washington, by J. L. Stahl; Spring- 
so'wn Grain Crops for Western Washington, by E. B. Stookey ; Artificial Incuba- 
tion, by Mr. and Mrs. G. K. Slioup; Orchard Spraying, by A. Frank; and a 
garden planting calendar. 

Guide to plats (Massachusetts Sta. Guide to Plats, 1916, pp. 20, pis. 2, fig. 
1 ) Plans 'for the field plats of the agricultural department of the station are 
given, together with a description of the plats and their treatoent and brief 
notes on the principal results obtained. 



NOTES. 


California University and Station. — Tlie formal dedication of tlie first 
of tlie new buildings for the Citrus Substation and Graduate Seiiool of Agidcul- 
ture was lield March 27. 

R. S. Vaile, assistant professor of orchard management at the Citrus Sub- 
station, has accepted an appointment from the National Armenian Relief Com- 
mission to go to Persia as agriculturist. His work is expected to be of an 
extension nature and designed to rehabilitate the agricultural interests of the 
region. 

Idaho University and Station, — A substation for the study of problems inci- 
dent to high altitudes was authorized at the last session of the legislature. 
Action has been taken by the board of regents loctking toward its establishment 
on State land at Pelt, in Teton County, at an elevation of approximately 6,300 
feet 

In response to direct requests from farmers, the department of bacteriology 
has sent out this year cultures sufficient for the inoculation of 15,000 acres of 
legumes. The cultures are sold to farmers of Idaho and neighboring States at 
the actual cost of manufacture, exclusive of equipment, of approximately 20 
cents per acre, 

J. S. Jones has resigned as director and chemist of the station and professor 
of agricultnral chemistry in the university, effective June 30, and has assumed 
charge of the operating laboratory of one of the Government nitrate plants 
under the Ordnance Division of the War Department. Other resignations in- 
clude W, C, Edmundson as assistant professor of horticulture and assistant 
horticulturist to accept a position with the Bureau of Plant Industry of the 
U. S, Department of Agriculture, Glenn S. Ray as assistant professor of farm 
crops to become agricultural advisor for Franklin County, Wash., and A. C. 
Burrill as station entomologist to accept a position with this Department as 
extension entomologist with headquarters in eastern Washington. Dr. T. L. 
Hills, bacteriologist of the university and station, has been granted leave of 
absence for the period of the war and has been commissioned first lieutenant in 
the Sanitary Corps. 

D. E, Longley, formerly of this Department, has accepted an appointment as 
assistant professor or horticulture and assistant Imrtieulturlst. R. H. Smith 
has been appointed entomologist and has been detailed to southern Idaho for 
special work in the study of the clover aphis. 

Purdue University and Station. — 0. E. Reed, of the Kansas College and Sta- 
tion, has been appointed chief of the department of dairy husbandry beginning 
August 1. R. E. Caldwell, acting chief of the department, has resigned to 
engage in eominercial work. Chester G. Starr, acting associate In animal hus- 
bandry, has been appointed agricultural agent for Tazewell County, III. P. W. 
Mason, assistant professor of entomology, has accepted a position in the Divi- 
sion of Deciduous Fruit Insects in the Bureau of Entomology of the^ tJ. S. De- 
partment of Agriculture. 'A 

Massachusetts College. — ^A new department of horticultural manufactures 
has been established with W. W, Cheuoweth of the pornulogicai departiiient' as 
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Its head. The work to be developed will deal principally with questions of 
presening fruits and vegetables, utilizing by-products which have formerly 
been wasted, and the like. 

BeBjatnin G. Soutliwich, of the Connecticut College, has been appointed 
demonstrator of farm management, vice Wesley H. Bronson now in war service, 
Daniel J. Lewis has-been appointed assistant to the director of extension serv- 
ice. Harry R. Francis, of the forestry department of Syracuse University, has 
been appointed garden supervisor, and Wm. P. Howe, assistant in the direction 
of boys' and girls' club work. A. S. Thomson, assistant professor of market 
gardening, has been elected superintendent of schools for a group of towns in 
Franklin County. 

Michigan College and Station. — ^^"oeational teacher training in agriculture and 
home economics was begun in March under the iirovisions of the Smith-Hughes 
Law. E. L. Grober has been appointed in charge of agiueultural teacher train- 
ing work, and Miss Elizabeth Frazer in home economics. 

The botanical laboratory has been named the Beal Botanical Laboratory in 
honor of Dr. \\\ J. Beal, professor emeritus. 

L. H, Coo ledge, assistant professor and research associate in bacteriology, 
and I. P. Hudtlleson, research assistant in hacteriology, have enlisted in the 
Army Medical Corps. Miss L. Zae Northrop and Dr. E. T. Hallman have been 
appointed research associates in bacteriology. Chas. Robinson, chemist of the 
station, C. F. Murphy, graduate assistant in plant physiology, B, E. French and 
T. E. Friedeniann, instructors in chemistry, and J. Prank Morgan, research 
assistant In bacteriology, have been granted leave of absence for military serv- 
ice. Ray Nelson has been appointed research associate in plant pathology, vice 
J. H. Miiucle. Everett Doherty, instructor in agricultural chemistry at the 
Oregon College, has been appointed assistant professor of chemistry beginning 
next Septeiiil;»6r, Dr. W. L. Chandler, instructor in parasitology at Cornell 
University, has been appointed research associate in entomology in the station, 
vice Dr. G. D. Sliufer. 

A short Course In tractor management recently held reached an attendance 
of m. 

llissoTiri University and Station. — Benjamin W. Tillman, of the Soil Survey 
of the U. S. Department of Agriculture, has been appointed extension assistant 
professor of soils begiiming June 1. F. W. Paurot, extension assistant profes- 
sor of horticulture, has resigned. A. H. Hollinger, instructor in entomology 
and tlepiity inspector of nurseries, was succeeded April 4 by K. G. Sullivan. 
X L. Stadler and Cannon C. Hearne have been appointed assistants in farm 
crops. 

Nebraska University and Station. — J. W. Rovner has been appointed assist- 
ant professor of dairy husl)andry. Elliott Davis has been appointed assistant 
professor of animal husbandry* vice H. B. Pier, resigned. E. L. Jenkins, 
asslshiiit professor of animal husbandry, is on leave of absence for Army 
service, and B. H. Thompson has resigned as instructor of dairy hubanciry 
for the same purpose. H. M. Plum has resigned as professor of agricultural 
cheTiil.<<ti’y to take up chemical work in connection with war industries. 

New Jersey College and Stations. — Twm courses in farm tractor operation, 
cofitiiiiiliig for two weeks each, w^'ere given at the college during March. 

Exiieriraents in the use of fertilizers on potatoes have been begun in coopera- 
tion with the State potato association. The department of entomology' 'is 
making dt?tti!led maps of the area infested by the Japanese beetle, with, a view' 
to attempting its extermination. 

The Statt‘ seed laboratory has been unusually active' in making' analyses 
for perams interestetl in particular, lots of seeds. Large numbers of sam- 
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pies of Tegetable seeds Iia^’e been received for test in comparison • witb those 
for previous years. _ Over 300 lots of seed corn, representing several tiioiisand 
ear samples, have been tested with results demonstrating the urgent need for 
testing corn this season. 

Work has been begun on a calf bam, for which the legislature appropriated 

$ 9 , 000 . 

Dr. Louis Massey has been granted leave of absence as assistant pro- 
fessor of plant patliologj' at Cornell University and assigned to tliis station 
by the U. S. Department of Agriculture to conduct extension w’ork in plant 
pathology. Mitcliel Carroll has been appointed first assistant to the ento- 
mologist for mosquito control and experimental work. 

John H. Hankiiison has resigned as State leader of farm demonstration. 
Irving L. Owen has been appointed manager of the college farm to succeed 
C. S. Van Niiis. Willard 0. Thompson, assistant poultry iinsbandman, has 
resigned to enlist in military service. 

Hew Mexico Station. — J. It. Meeks has resigned as dair^mian to take up 
county agent work in Indiana. Charles E. Gormany has been appointed assist- 
ant agronomist J. M. Franklin, assistant in horticulture, has resigned to 
join the Navy. 

Horth Dakota College and Station. — Dr. A. F. Schalk, professor of veteri- 
nary physiology in the college, has been appointed station veterinarian. James 
Godkin has been appointed assistant botanist. C. J. T. Doryland, soil bac- 
teriologist, has been granted leave of absence for six months. 

Oregon College and Station. — At the last annual session of the board of re- 
gents, the president of the board was appointed to take charge of the special 
war-time work which will be carried on in connection with the regular college 
activities. President Kerr has been lecturing very extensively on food conser- 
vation and the war in Oregon, North Dakota, Idaho, and other States. 

Two service flags, made by the home economics club and bearing 1,235 stars, 
have been presented to the college by the students’ assembly. At the annual 
commencer^nt, June 3, 192 students received degrees and 23 received cer- 
tificates. The freshman and sophomore classes have been larger than ever 
before and the decrease in the upper classes has been merely nominal and due 
to heavy enlistments. 

H. V, Tartar has resigned as associate professor of agricultural chemistry 
and station chemist to accept a position on the chemical staff of the University 
of Washington. E. V. Gunn, assistant instructor in agricultural economics and 
farm practice at the University of Wisconsin and assistant in agricultural 
economics at the Wisconsin Station, has been appointed assistant professor in 
farm management extension beginning July 1. ' Glair Wilkes has been dated 
assistant -in farm management L. W. Wing, jr., instructor in dairy liu:- '•□dry, 
and Fred W. Miller, instructor in veterinary medicine, are now serving in the 
aviation section of the Signal Corps. 

Science npt^s that Dr. F. E.' Denny, of the University of Chicago, has been 
appointed refe^rch assistant in horticulture, vice J. R. Magness, effective April 
1. Dr. Helen"'k. Gilkey, of the University of California, has been appointed 
assistant professor of botany and curator of the herbarium, to succeed the late 
H. S. Hammond. 

E. W. Allen, spperintendent of the Umatilla Substation at Herimston, has 
resigned to accept a position wlth,fhe U. S. Department of Agriculture. L. R, 
^Breithaupt, supertutendeiit of the Harney County Substation, has been suc- 
ceeded by John Martin of the Belle Fourohe,,S. Dak., Substation of the Bureau 
"of Plant Industry of this Department 
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Bennsylvania College and Station.— The resignations are noted of L. G. Tom- 
kins, April 1, as instructor in dairy husbandry extension, and R, S. Spray as 
assistant In botany, April 10. H. D. Edmiston, for many years assistant in 
agricultural meteorology and transferred in 1915 from assistant in agricultural 
chemistry to assistant in agricultural extension, died March 17. 

W. S. Taylor, formerly associate professor of agricultural education in the 
University of Texas and more recently engaged in graduate work at Cornell 
University, has been appointed professor of agricultural education beginning 
April 1. Other appointments include W. B. Connell as instructor In animal 
husbandry extension, M. D. Leonard and S. W. Frost as instructors in ento- 
mology, and R. G. Walton as instructor in plant pathology. 

South Carolina College and Stations. — The resignations are noted of P. 
J. Grider, professor of horticulture and associate horticulturist, to become pro- 
fessor of horticulture at the University of Arijsona ; W. L. Hutchinson as 
professor of agronomy and acting chief of the agronomy divisiop, and suc- 
ceeded by G. P. Blackwell as professor of agronomy, chief of the agrononty 
division, and agronomist of the station; R, L. Shields as professor of animal 
husbandry anti chief of the animal husbandry division of the station; W. A. 
Thomas as assistant professor of entomology and assistant entomologist;.; Br. 
W. A, Barnett as associate professor of veterinary science and assistant State 
veterinarian; G. M. Armstrong as instructor in botany and assistant botanist, 
to engage in pathological extension work for the Bureau of Plant Industry of 
this Department; and L. H. Leonian as research assistant in horticulture to 
engage in plant disease survey work for the Bureau of Plant Industry. G. H. 
Collings has been appointed nssistant professor of ngronoiny and assistant 
agronomist. H. E. Shiver has returned ns assistant chemist of the station. 

Texas College and Station. — J, I-I. Foster, in charge of the division of fores- 
try and State forester, resigned April 1, and has been succeeded by E. O. Seicke. 
L. B. Burk, associate professor of animal husbanrlry. who has been acting as 
collaborating aniraai Ijusbandman in swine investigations for tbe station, has 
resigned to accept a position with the Bureau of l^Iarkets of the U. S. Depart- 
ment of .Agriculture. The station swine work has been put in charge of P. Y. 
Ewing, animal husbandman of the station. 

E. R. Spence, superintendent of the feeding and breeding substation near 
the college, resigned April 30 to engage in farming in Missouri, and has 
lieen succealed by N. E. Winters, transferred from the Angleton Substation. 
E. A., Miller has been appointed superintendent of the Angleton Substation. 
K. W. Edwards, superintendent of the Chillicothe Substation. , resigned March 
1 to take charge of a farm in Kan.«as. and has been succeeded by A. B. Cron 
of the Office of Forage Crop Investigations of this Department. 

It Is reported that up to the present time an amount equivalent to over 25 
' per cent of the annual station salary budget has been subscribed to Liberty Loan 
Bonds of the various issues by members of the .staff. 

WasMngton College and Station. — Dr. F. L. Pickett, head of the department 
of botany, has been appointed botanist in the station. W. B.; Robertson has 
been appointee! assistant horticulturist, 

Wyoming Station. — Dr, H. M. Martin, research assistant in veterinary sci- 
ence. has resigned to accept a position with the University of Nebraska and 
has been succeeded by Dr#S. H. Burnett of Cornell University. 

Association of American Agricultural Codieges and Experiment Stations.: — It 
is aanoimcefl that the thirty-second annual convention of this association will 
be held at the Southern Hotel, Baltimore, Md,, November 13-15, 1918. 
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A&RICTILTUEAL CHEMISTEY— AGEOTECHNY. 

Contribution to tbe cbemistry of gossypol, tbe toxic principle of cotton 
seed, F. B. Caeeuth {Jour, Amer. Cheni. Soc,, JfO (1918), No. 4, pp. 6^7-663 ). — 
Continuing the investigations previously noted (E. S. R., 88, p. GS5), a special 
study was made of the chemical nature of gossypoL 

Analyses of the purified substance prepared by several different methods 
which are given in detail show an empirical formula for gossypol of CaoHaiOs or 
CaoHsoOfl, It forms a crystalline compound with acetone, amorishous acetyl and 
benzoyl derivatives, and an insoluble substance with aniline. It readily forms 
salts with alkalis, and dissolves easily in sodium hydroxid and carbonate and 
very slowly in bicarbonate and disodium phosphate. Limewater and baryta 
water and ammonium hydroxid, both strong and dilute, do not dissolve it as 
readily as do alkali hydroxids. Alkaline solutions of gossypol oxidize readily 
on exposure to air or by adding hydrogen peroxid with the formation of a 
complex substance. Strong nitric acid dissolves gossypol with the .formation 
of a substance no longer giving color reactions. 

Three new substances which resemble gossypol more or less have been 
isolated. One called “B” gossypol is formed by heating gossypol in the air 
to its decomposition point “ G gossypol is formed by fusing gossypol with 
alkalis to a fairly high temperature. “D” gossypol can be isolated from 
cottonseed meal and is thought to he tlie substance formed from gossypol in the 
cooking of cotton seed. The B ” and “ C ” forms are less poisonous tliau the 
original gossypol, but the “D” variety, although less toxic than the original 
gossypol, has been shown to give rise to cottonseed meal poisoning of rabbits and 
swine. . If rather dry seed is used in the preparation of cottonseed meal, the 
gossypol is apparently not so readily converted into tlie less soluble, less toxic 
oxidation product but remains in part as such in the meal, causing such a me^al 
to be moire toxic than a properly cooked meal. 

Attempts to get a clue to the constitution of gossypol have failed through 
inability to split the substance into simpler known substances. 

**The fact that several flavone pigments occur in the cotton plant and the 
fact that gossypol has 80 carbon atoms suggests that it may be derived by 
condensation and subsequent reduction of two molecules of a flavona The 
acidic properties are thought to be due to carbonyl and hydroyxl groups arranged 
as in flavonols rather than to carboxyl groups. These substances are suf- 
ficiently acid to form salts from an alkali acetate. The presence of o-hydroxyl 
is indicated by the green ferric chlorid reaction and by the formation of lake-, 
like compounds with lead and ferrous salts. The presence of 9 oxygen atoms 
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may l)e readily accounted for by tbe presence of 5 hydroxyls, 2 carbonyl -groups, 
and 2 bridge oxygen atoms, all of which types occur in the flavonols.” 

Corn stover silage, J, M. Shebman and S. I. Bechdel {U. iS. Dept. Agr., 
Jour. Agr. Research, 12 {191S), No. 9, pp. 589-60 0) .—The authors at the Penn- 
sylvania Experiment Station have tested the practicability of ensiling com 
stover, and investigated the nature of the fermentation in the silage obtained. 
The stover used had been kept for'-”several months and was quite dry at the 
time of cutting. It was cut and packed in the silo by means of trampiiig, 
water being added in a continuous stream. Samples of the silage w'ere taken 
at frequent intervals and examined for general appearance, texture, and 
aroma. At the end of the experiment feeding tests were made. It was con- 
cluded that corn stover ensiled with a suitable quantity of water (from 2 to 
2.5 parts by weight of vrater to 1 of stover) undergoes fermentation with the 
production of a palatable silage resembling ordinary corn silage in aroma and 
appearance and possessing good keeping quality. 

In investigating the nature of the fermentation, determinations were made 
of the volatile and nonvolatile acids, temperatures, and numbers, and types of 
bacteria at various stages. The total acidity was somewhat lower than in ordi- 
nary silage, but the ratio between the volatile and nonvolatile acids agreed 
closely. A gradual decrease In volatile and an increase in nonvolatile acids 
were noted. The temperature changes were similar to those observed in ordi- 
nary silage. Bacteriological observations showed that the rather complex 
bacterial flora present at tlie beginning of the process gives way to one which 
is almost entirely acid-forming as the fermentation progresses. 

In coiuiection with a study of the nature of the fermentation, the authors 
review’ the present status of the question as to whether liaeteria or plant cells 
are mainly respomsible for silage fermentation (E. S. It., 35, p. 9; 36, pp. 611, 
802; 3T, pp. 20S, 612). While their results tend to support the cell respiration 
theory, conclusions on this point are withheld. The feniieiitation taking place 
111 stover silage Is, h«ovc‘ver, believed to be similar in its essential points to 
that of ordinary silage and caused by similar factors. 

The biochemical phenomena of oxido-reductlon, Arelous and [J.] 

AtOT (Compi. Rmrl Acad. H<A. [Paris], 165 (1917), No. 7, pp. 270-272; abs. in 
Chmi. A'bs,, 11 {1B17), No. 21, pp. 2909, 2910). — In repeating the experiments 
of Bach on milk, previously noted lE. S, R., 26. p. 507), the authors have 
found tiuu a large number of substances other than ab,Iehydes act as cofer- 
ments, aiiioiig them rim amlns, heterocyclic compounds, terpeiies, and mineral 
salts. On addition of an oxidizable substance simultaneous oxidation and re- 
duction occurs. It would seem that there is present in millc an agent able to 
decompose w’ater to furnish oxygen to the oxldizable and hydrogen to the re- 
ducible substances. 

The necessity of a hydrogen acceptor and an oxygen acceptor for the 
manifestation of the processes of oxido-rednetion in organic liquids of ani- 
mal and vegetable origin, J.-E. Abelous and J. AnoY {Gompt. Rend, Acad. 
Sot, [Paris], 1$6 (1918), No. S, pp. ISO-ISB ). — Continuing the work noted above, 
experiments on the oxidation of salicylic aldehyde, in milk and potato Juice, 
with and -without the addition of oxidizing substances like methylene blue or 
potassium chlorate, have shown the presence in milk of an agent capable of 
^ decomposing water In the presence of a hydrogen acceptor and an oxygen ac- 
ceptor, both of which are indispensable. Although the nature, of this agent is' 
unknown it appears to act like a soluble ferment. 

Studies on mzym action.— XV, Eactors influencing the proteolytic activity 
of papain, E. M. Feaxkel (Jour, Biol, Chem., SI (1917), No. 1, pp. 201-215, 
fm. 2),— The papain used in this wmrk was puilfied, by dissolving in water, 
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precipitating with acetone, reilissoiving in water, and repreclpltatlii.ir with 
alcoiioL The optimum action of papain wms fonnd to be at pH=lCrl Papain 
f^eeiiis to act IDve nren.-'c, inTertase, and lipase in forming: an intermediary 
eompound whlcli is broken up into cleavage products and 1 liberates the eiizym. 
The ciiiaiititative relations of the enzym, hydrocyanic acid, and protein lend 
siipi^ort to the view that there is a ternary compound formed winch then breaks 
dovvMi. Hdyrocyaiiic acid may be recovered almost quantitatively irom diges- 
tir)n niixtiires, indicating that it is not utilized in the reaction of fermentation 
Init that it can renew proteolysis in papain digests tliat are almost in eqiillib” 
riiim. 

Studies on enzym action. — XVI, The formation of ester-hydrolyzing sub- 
stances by the action of alkali on proteins, Fxoiience Huxton-Fuaxkel {Jour. 
Biol. Cheni., 32 (1917)^ Xo. 3, piL 30o~Ji07; nhs. in Ckcm. Ahs., 12 (191S), Xo. 3, 
p. 2S1). — The prer^ent investigation was undertaken to determine whether the 
activity of the ester-hydrulyzing sul'stanees follows tlie general laws of enzym 
action and to what extent they are specilie in their action. The proteins used 
w'ere c*asein, gelatin, and dried egg allniniin. The esters used were of a liigli 
grade of purity and w’ere in most ctises redistilled after drying over sodium 
carbonate. The factors studied w'ere the influence of concentration of alkali 
used and duration of action, of hydrogen ion concentration on the activity of 
alkali-treated proteins, of temperature of standing on the action of alkali on 
protein, the lipolytic activity of a papain digestion mixture of casein, and the 
effect of boiling on the lipolytically active substance. 

It w’as found that proteins when treated with alkali yield substances wiiich 
have the power to accelerate hydrolysis of esters. For casein, gelatin, and egg 
albumin, 3 N alkali seemed to prodac-e solutions of the highest activity. These 
solutions showed greater activity at a concentration of the hydrogen ions less 
than N. or they w’ere more active in a slightly alkaline solution. The time 
and temperature at which the alkali stood in contact wdth the protein did not 
affect the activity of tlie solution except wdrere the temperature was above 
SO® C. The solution obtained by hydrolyzing the protein by acid instead of 
alkali did not possess esier-liydrolyzing properties. 

Polarimetry (U. 8. IJcpt. Com., Bur. Standards Circ. 44 UB18), 2. cd., rev. 
and enl, pp. 196, pis. 2, IS ). — ^This is a revised and enlarged edition of the 

circular issued in 1914. It contains chapters on absolute measurement in cir- 
cular degrees, saccharimeters, temperature corrections and control, polari- 
scope tubes, cover glasses, flasks, thermometers, 'weights, optical activity in 
organic compounds, testing of raw sugar, polarimetric analysis of other sugars, 
estimation of reducing substances, the preparation of pure sugars, general in- 
structions to applicants for tests, etc. In the appendixes 43 pages of addi- 
tional data have been added comprising 10 tables, the results of recent polari- 
metrio ^fsearches, a consideration of the polarization of low-grade products, 
a resuiuj^ of the work of the International Comruission for Uni form Methods 
of Sugar Analysis, and- amendments to the H. S. Treasury Department sugar 
regulations. 

An improypd automatic pipette- washing devicfe, A. V. FunLEB (Jour. Indus, 
and Engin. Ckem., 10 (1918), No. 4, P- 297, fiff. 1). — This is a modification of the 
device previously noted (E. S, R., 38, p. 203), the improvements being ‘ greater 
capacity, smaller table space occupied, lower first cost, and cleaning of both 
outside and inside pipettes. 

A new method of extracting the soil solution, C. B. Lipman (Univ. Gdi. 
Pubs. Agr. Sci., $ (1918), No. 7, pp. m~lS4; ahs. in Uliem. AIjs., 12 (1918), 
p. 1094). — By means of a special form of pressure ,tube the author has 
succeeded in obtaining from soils the soil solution as it exists in thin films 
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iiroiincl tlie soil particles. The method, which will be described in detail in a 
later paper, allows of the direct determination of the concentration of the soil 
solution and of the amounts of each of the solutes contained therein, and offers 
a means of obtaining qnickly and directly large portions of the soil solution as 
it exists naturally under field conditions when crops are growing. 

The valuation of lime for various purposes, E. K. Meade {Jour. Indus, and 
Engin. Clicm.^ 10 (1918) ^ No. S, pp. 214-219, fig. 1). — ^TMs is a collection of ma- 
terial on the more important uses of lime in the arts, the classification of 
limes according to chemical composition, etc., the properties which lime should 
possess to he acceptable in each industry, and the methods most generally 
employed for the chemical analysis of lime. 

STotes on the analysis of molasses, H. S. Walkee {Jour. Indus, and Engin. 
Chem., 10 (1918), No. 3, pp. 19S-202). — ^Experimental cTklence indicates that in 
Clorget sucrose determinations in waste molasses the method of clarification 
with lead snhacetate solution as recommended by the Hawaiian Chemists’ 
Association yields results from 0.5 to 0.7 per cent too high, due to the large 
volume occupied by the lead precipitate. Clarification with dry lead subacetate 
is apt to run a little low, especially if an excess of lead is used. A modifica- 
tion of the dry lead method which gives more correct results is described. 

A comparison of the proximate and mineral analysis of desiccated skim 
milk vdth normal cows^ milk, E. P. Habding and H. Ringstbom {Jour. Indus, 
and Engin. Gli-em., 10 {IB 18), No. 4, pp. 293-297). — Proximate and mineral 
analyses are reported of four different samples of commercial desiccated skim 
milk and the results compared with previous analyses of skim milk powders 
and with normal cows’ milk. The color, odor, and emulsifying power of the 
samples were noted. 

The data show that the percentages of the mineral constituents in the four 
samples agreed quite closely, but did not agree well with those found by other 
analyses. The sulphuric acid, calcium and magnesium oxids, and phosphoric 
anliydrid were higher and the ferric oxid lower than in other methods. The 
high phosphorus and calcium content may be due to phosphate and calcium 
added as emulsifiers. 

The proximate analyses agreed quite closely with previous analyses. The 
color, odor, emulsifying po-wer, high protein, low lactose, high calcium and 
phosphorus content, and low total proximate analysis of one of the samples 
indioited that it was not genuine desiccated skim milk powder. 

Tentative standard methods for the sampling and analysis of commercial 
fats and oils (Jour. Indm. and Engin. OJicm., 10 (1918). No. 4^ PP- S15-320, 
fig. i).— To the methods previously noted (E. S. E., 38, p. 206) have been added 
methods for the determination of the iodin value according to the Wijs method 
and the saponification or Koettstorfer number. 

The determination of arsenic in insecticides by potassium iodate,' G. B. 
•Iamiesoh (Jour. Indus, and Engin. Ohcm., 10 (1918). No. 4, pp. 290-292). — The 
author has applied the iodate titration method as first' described by Andrews 
(B, S. E,» 15, p. 226) to the determination of total arsenic in arsenical insecti- 
cides or funglddes, and compared the results with those obtained by the official 
fodimetric method (E. S. B., 35, p. 207). The method is described in detail 
and data reported of the determination of arsenic in several samples of Paris 
green and zinc arsenlte. 

The results of the test analyses agree closely with those obtained by 'the 
official method. ‘'^Thls accurate method is not only quicker, but is simpler 
than the Iodin titration. The very definite and remarkably sharp end-point, 
the great stability of the potassium iodate' solution, and the readiness with 
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wliicli It can be prepared all reeoniraend its use in place of tlie iodmietrlc 
procedure.” 

An optical metliocl for tlie deterininatlon of malic and tartaric acids in 
tJae same solntioiis. J. J. Willaitax {Jour, Arner, Chem. Soa, {1918), Ho, 

pp, 693-704, fid- i).— The method described is based upon the use of a given 
set of conditions in constructing tables or curves wUli known amounts of pure 
malic and tartaric acids, wblcli curves can then be used for the determination 
of tmkno-'ATi quantities of these acids. The combination of conditions to give 
satisfactory results from the standpoirfts of accuracy, ease of rnaiilpiilatioii, 
and applicability to materials from varied sources was deter mined after a 
study of the effect of various factors on the rotating power of solutions of 
malic and tartaric acids. The method adopted is as follows : 

An amount of the sample that will probaldy furnish at least 0.1 gra. of 
either acid and not more than 0.6 gin, of tartaric acid and O.S gin. of malic 
acid is neutralized with approximately normal animcmium Iiydroxid, treated 
with 2 volumes of On per cent aJeohol, and the pectins filtered off on a Bfichner 
funnel and washed with alcohol. To the filtrate is added an excess of a 10 
per cent barium acetate solution in 50 per cent alcohol and enough 05 per 
cent alcohol to make 14 volumes to 1 of the original solution. The precipitated 
barium salts are removed by centrifuging or by filtering on a Bii diner filter. 
The precipitate is transferred to a beaker with hot water, lieated to boiling, 
10 cc. of 20 per cent ammonJuin sulphate solution added, and the mixture con- 
centrated on the steam liath to about 80 cc. volume and transferred to a 100 cc. 
flask. After cooling, 6 cc, of glacial acetic acid is added and the contents made 
up to the mark with water. It is then filtered or centrifuged and tw'o 25 ee. 
aliquots of the clear solution are treated, respectively, with 10 cc. of 8 per cent 
uranium acetate solution, and 10 cc. of 10 per cent ammonium molybdate solu- 
tion. After standing in the dark for three hours, the solutions are polarized 
in a 2 dm. tube at about 20® O. The two readings are then referred to the** 
graph and the amounts of malic and tartaric acids computed. 

As some of the reagents and conditions may be difficult to duplicate in some 
laboratories the author recommends that each worker adopt conditions and 
reagents as near as possible to those listed and th.en standardize his procediu'e 
against known amounts of malic and tartaric acids. The factors likely to be 
subject to change in different laboratories and which can be safely changed, 
provided they are incorporated in the above standardization, are the kind of 
light used with the polariscope, the length of time of standing before polariza- 
tion, the temperature at which tlie polarization is made, and the purity of the 
uranium and molybdenum salts used as activators. 

The method Is said to be applicable for all products containing d-tartartc 
or l-malic acid, or both. Highly colored solutions can be worked with only 
after decolorizing with bromin and neiitralzing the hytlrobromic acid formed 
with ammonia. 

The deterioration of raw cane sugar: A problem in food conservation, 
C. A. Bkowne {Jour, hiJus. and Engin, Chem.j 10 {1918), Ko. S, pp. 178-190, 
figs, 15). — The results of chemical and mycologlcai investigations on the dete- 
rioration of raw cane sugar are reported. 

^ Periodic analyses of sugars showed that the so-called factor of safety, 

— where W is the percentage of water and S the percentage of sugar, 
100 — S, 

should be about O.S. If sugars are to be kept where the temperature maximum 
exceeds 20® G„ only such sugars ^ should be selected as have a factor of safety 
below OJ. Where sugars of low factor deteriorate, the explanation may be 
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that tlie sugar is losing moisture and tliat the loss in polarization from de- 
struction of sucrose is counterbalanced by the drying out of the prodiictj or 
that there is uneven distribution of moisture with conseciueiit fennentation 
where the films of molasses adhering to the sucrose are more dilute. The fol- 
lowing corollaries to the ratio between moisture and nonsiierose as the gov- 
erning factor in tlie keeping quality of raw cane sugar should be considered: 
(1) Slight fluctuations In moisture content have a mucdi greater influence upon 
the keeping quality of high-grade tlian of low-grade sugars, (2) displacement 
or saturation of motstiire hy nonsucrose constituents should render a ques- 
tionable sugar fit for storage, and (3) sugars which are prevented from ab- 
sorbing moisture, as in a sealed container, can deteriorate only to a certain 
limit. 

Mycological investigations with raw Cuban sugar showed the presence of 
a relatively harmless noiilnverting Torula, named by the author T. conmiimis ; 
two destructive varieties of IMonilia, M. nigra and M. fusoa; a liquefying in- 
verting organism to wliich the name Bacierium inverlem was given; and other 
orgiiiiisms, including molds. The conclusions emphasized by the author are 
“ that the ruler oorgan isms of raw cane .sugars, as regards their action upon 
sucrose, are in part liraiidess and in i)art destructive; that the destruction of 
sucrose in deteriorated sugar is not due to any single organism or class of 
organisms; molds and budding fungi, as well as bacteria, must be looked for 
when searching for the agents of destruction ; and that the fungi and bacteria, 
which cause the inversion of sucrose in raw sugars, are unable' to thrive in 
saturated solutions. The 'washing of raw sugars in the centrifugals, by diluting 
the saturated films of sirup to a X)oint where the inverting organisms can 
thrive, must therefore be regarded as a loading cause of deterioration.” 

As a means of prevention of the deterioration of raw cane sugars the author 
suggests that “ in the matter of manufacture it is nece^::.sa^y to exercise the 
i,utmost possible cleanliness and care in order to diminish infection, to control 
the moisture, content of the sugar so that the ratio of nonsiierose to water is 
within the limits of safety, and to cool the sugar thoroughly before bagging to 
prevent tlic migration of water and the formation c*f zones of high moisture 
content. In the matter of storage it is necessary to keep the sugar perfectly 
dry in warehouses which are rain-proof, to keep the warehouse tightly closed 
la wet weather to prevent the sugar absorbing moisture from the air, and to 
construct the warehouse and store the sugar so as to secure in dry weather 
the maximiim ventilation underneath and between the bags.” 

General instructions regarding the manufacture of fruit wines, J. be Ban6 
ilrntrncciones Generates sohre la Fahrimeion del Vino cle Frutas, Mexico 
dig: TJIr, Gen, Agr,, 1917, pp, 34, figs. 9), — ^TMs publication includes , general 
methods for the manufacture of fruit wines and cider, and special directions 
aad recipes ' for sparkling cider, pear cider, and cherry, currant, mulberry, 
'pomegranate, orange, honey, and quince wines. 

Beechnut oil, an indigenous edible oil to manufacture in time of war, 
A, Tbueixe (TTe Agr. et Eurate, 7 (1917), No. 38, pp, m, 210),— Thi^ article 
gives a S'uinmary of the different phases of the manufacture of beechnut oil 
and of tl’ie properties and uses of the oil and its by-products with a view toward 
its greater utilization as an edible oil and in soap making. The analytical 
constants of the oil are given, together with the analysis of the decorticated^ 
and unclecoptieated oil cake. The undecorticated cake is poisonous,' but the 
decorticated can be used to advantage in animal feeding. The purified oil has 
an 'agreeable taste resembling that of hazelnuts, and 'can be used as' a table 
^ oil alone O'r mixed wi'U'i olive oik 



191S.J 


AGPJCULTUEAL CHEMISTBY — ^AGEOTECHHY, 


807 


Influence of time of harvest, drying', and freezing of spearmint upon the 
yield and odorous constituents of the oil, F. Eadak {Jour. Indus, and Engin. 
Chem., 10 (1918), jYo. 4, pp. 275-2^9 ). — Investigations of spearmint oil liaving 
indicated that esters or alcoholic compounds play an important part as car- 
riers of the aroma and flavor, a study of the plant was undertaken at Arlington 
Farm, Ya., to obtain information regarding the effect of time of harvest, drying 
of the plant, and frost action upon the constituents as well as upon the yield 
and physical properties of the oils. The plants were harvested and distilled 
at three different stages of growth, viz, budding, flowering, and fruiting. 

It was found that the yield of oil is aJ^ected by seasonal conditions, being 
distinctly higher in some seasons than in others. The maximum content of oil 
is present during the flowering period, the tops containing the largest amount 
of oil. Esterification and alcohol formation tend to increase, and yield of total 
oil to decrease, during the maturing and drying of the plants. Freezing of the 
plant produces a marked increase in the formation of the odor-bearing esters 
and alcohols. 

A preliminary study of the Philippine coconut oil industry, P. A. Yiixyab 
{Philippine Agr. and Forester, 6 {1917), Fo. 2~S, pp. 66~S3, figs. 10). — study 
of the factory conditions in some oil-producing localities in the Province of 
Laguna is reported. The article includes a description of the native hand-press 
and machine-press methods with illustrative plates, and an efficiency study of 
11 native factories based on field investigation of methods practiced and appli- 
ances used, on laboratory analyses of samples obtained in the field investiga- 
tion, and on a comparison of the native methods of coconut oil extraction with 
the modern nietiiods. 

As a result of the study the author offers the following suggestions for the 
improvement of the coconut oil industry: 

“ Cooperation is urged as a remedy against the loss of money due to poor 
cultural methods, to the improper preparation and handling of coconut products, 
and to the combined w^ork of the middlemen. Adoption of modern methods is 
essential to increase the copra and oil production. Nuts for copra and oil 
manufacture must be properly aged to insure a maximum yield. The passing 
of laws facilitating the transportation of coconut products should be demanded 
from the proper authorities.” 

The manufacture of nut margarin, G. H. Pickajkd (Amer. Food Jour., IS 
(1918), No. 1, pp. 18-19). — ^TMs article includes a description of the raw ma- 
terials used and the general processes of manufacture of nut margarin, with a 
discussion of its digestibility and food value. 

The utilization of waste tomato seeds and sMns, P. Kabak (V. B. Dept. 
Agr. BtiL 6S2 {1917}, pp. 15). — ^This includes a review of work already done in 
foreign countries on the utilization of tomato waste, an investigation of the 
annua! output of tomato refuse in the United States, a comparison of methods 
of separating the ingredients of the waste, and chemical analyses and value of 
the most important ingredients. 

It is e^stimated that the annual dry waste from the tomato industries in the 
Uiiiteil States is about 1,500 tons of seeds and 1,800 tons of skins. Prom the 
seeds can be extracted an oil averaging by the continuous extraction process 
22 per cent of the dry seeds. 

The refined oil is similar in constants to cottonseed, soy-bean, sesame, and 
corn oils. Digestibility experiments by the Office of Home Economics show a 
coefficient of digestibility of 97, comparing favorably with the common edible 
oils, li possesses a certain value as a paint or varnish oil and makes a soap 
of good texture. The residue after extraction of the' oil compares favorably 
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witli otlier seed meals used for stock feed, analysis sliowiiig moisture 7.15, ash 
4.64, protein 37, nitrogen-free extract 29.1, and fiber 22.11 per cent. By incor- 
porating the dried skins with the meal, the annual amount available as feed 
stuff would be about 3,000 tons. 

The accumulation of tomato residue occurs principally in the North Central 
and North Atlantic States, The author of the bulletin suggests that the reduc- 
tion of waste material to oil and meal could best be handled by establishing 
a reducing plant at some central point in each of these sections. In Yiew of 
the threatened shortage of fatty oils, it is suggested as an economic measure 
of both agricultural and industrial importance that the utilization of this 
materiCul be considered. 

The utilisation of waste tomato seeds and sMns, P. Rabak (Ohem. News, 
117 (1918), No, SO 4 O, pp. 100-104), — condensation of the above article. 

The effect of incomplete distillation on the yield of products in the de- 
structive distillation of birch, R. C. Palmee (Jour. Indus, and Engin. CJiem., 
10 {1918), No. 4 , pp. 260-262). — Semicommercial laboratory distillations were 
made with birch in which the distillation was stopped before completion and 
the brands obtained redistilled. 

The results showed that the combined effect of the distillation in two steps 
gave practically the same yields of valuable products as when the distillation 
was completed in one step. The order in which the products w-ere formed in 
the destructive distillation process is formic acid, acetic acid, tar soluble in 
pyroligneous acid, tvood alcohol, and oily tar. 

The influence of moisture on the yield of products in the destructive dis- 
tillation of hardwood, R. G, Palmer and H. Clouket {Jonr. Indus, and Engin, 
€kem„ 10 (1918), No. 4 , pp. 262-264), — Uncontrolled and controlled destructive 
distillations were made with beech, birch, and maple, one lot of which had been 
seasoned for about IS months and the other for about S months. In uncmi- 
trolled distill atioii the maximum fire was kept under the retort until the tar 
point was well established, and the fire wms then checked so that the distillation 
wm completed largely by means of the exothermic reaction. In tlie controlled 
distillation the fire was checked at the first indications of tar in the distillate 
and the firing so regulated that after that point the rate of rise in tempera- 
ture was appreciably lower than in uncontrolled distillations. The effects of 
moisture and control on the yields of tlie various products were as follows: 

The highest yields of acetic acid from beech and maple were obtained with 
carefully controlled distillations after moderate seasoning; with birch* tiie 
amount of seasoning did not seem to affect the total yield. The highest yields 
of formic acid were obtained from rapid uncontrolled distillation, particularly 
in the case of beecli. Excess of moisture gave higher yields of alcohol in the 
case of beech, anil in uncontrolled distillation, of maple. The drier wood gave 
more alcohol in the ease of birch, and in controlled distillation, of maple. 
Excess of moisture gave a lower yield of tar in maple and birch and of char- 
coal in maple and beech. 

The effect of catalyzers on the yield of products in the destructive distil- 
lation of hardwoods, R, C. Palmer (Jour. Indus, and Engin. Chem., 10 (1918), 
No. 4 PP* S64~^^S ). — Preliminary laboratory experiments were made for the 
purpose of studying the influence of hydrolytic catalyzers on the formation of 
wood alcohol, acetic acid, etc., (1) during the primary reaction occurring in the 
destructive distillation of wood and (2) during any secondary reactions that 
take place between the original products. Experiments were also made on the 
dlstillatioii of wood in the presence of wood tar in a study of the possibility of 
splitting off methyl groups from the tar to form methyl alcohol. Maple and 
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wood ciiips were used wMch had been soaked in x>hospliorlc acid as a catalyzer. 
Analyses were made of the moisture content of the charge ; weight of distillate 
and charcoal; and percentage of total, acetic, and formic acids, settled and 
soluble tar, wood alcohol, and acetone in the distillate. Tlie conclusions drawn 
from the preliminary tests are as follows ; 

“(1) Under the proper conditions a very high yield of acetic acid may ne 
obtained by the destructive distillation of wood, by using phosphoric acid as 
a catalyzer. Two and seven-tenths times as much acid as normal was ob- 
tained in one run. (2) The distillation of wood in the presence of phosphoric 
acid sliowed a pronounced tendency to give more wood alcohol. Ina^eases vary- 
ing frpm 40 to 90 per cent were obtained. (3) The distillation of mixtures of 
wood and tar under pressure showed that the inethoxy groups in the tar can 
he readily split oft’, forming wood alcohol. Yearly 20 per cent of a possible 
theoretical was obtained at 00 lbs. pressure.” 

A study is being made of tlie possiblity of recovering the metaphosphorle 
acid residual in the charcoal, thus making practicable the use of phosphoric 
acid as a catalyzer. 

Effect of varying certain cooking conditions in the production of sulphite 
pulp from spruce, S. E. Lunak (U. S. Dept, Agr. BuL 620 (1918), pp, 23, pis. 
12, figs. 10 ). — In tile experiments recorded in this publication the following fac- 
tors involved in the sulphite process for wood pulp were studied for the effect 
of variations in them on duration of cooking, yield of pulp and of screenings, 
bleach consumed, and color and sti*ength of pulp produced: (1) Ratio of free 
to combined sulphur dioxid, or the amount of lime in the cooking liquor; (2) 
total sulphur dioxid; and (3) temperature of cooking. 

The wmod used in the experiment was Wisconsin white spruce (Picm cana- 
densis), cut into f-in. chips and screened in the usual wmy. In order to control 
the various factors the digester yvas heated by indirect steam. The best method 
to judge when the digestion was finished proved to be a color test in which the 
standard was a previously prepared extract of coffee of the desired shade. 
The methods of analysis are described in detail and a diagram given of the 
apparatus used. 

The experimental data show that at constant temperature and total SOz an 
increase in the combined SOa causes an increase in the yield of screened pulp 
owing to the more thoimugh cooking, while a decrease in the combined SO 2 
causes quicker cooking action. The limit to which the combined SO 2 can be 
decreased to obtain good cooking seems to be about 1 per cent, below which 
there Is a rapid darkening of the pulp produced, and an increase in the screen- 
ings and bleach consumed.. 

An increase in the total SO 2 causes a decrease in the cooking period and 
greater ease in bleaching the pulp. The screenings and color of the pulp remain 
constant, as the total SO 2 is decreased to about 5 per cent, after which there 
is a rapid increase in both factors, 

A decrease in temperature causes more even cooking, with consequent reduc- 
tion in tile amount of screenings and bleach and increase in the yield of pulp. 

Some experiments on the pulping of extracted yellow pine chips by the 
sulphate process, O. Kejess and C. K. Textoe (Jour, Indus, mid Mngin. Chem., 
10 (1918), No. 4 PP‘ ahs. in CJicni. A1)S., 12 (1918), No. 10, pp. 1122, 

1123 ). — ^Experiments were conducted to determine whether longleaf pine chips, 
after the extraction of rosin and turpentine, ivould be suitable for the manu- 
facture of kraft paper. 

The results show that a commercial grade of kraft pulp might be made from 
the chips, but it is evident ** that the best results will he obtained if the chips 
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are carefully selected by means of a proper screening system, by using the 
largest chip for extraction compatible with maximum recovery of the oils and 
rosin, and by avoiding, as far as po^ible, the burning of the chips in the pre- 
liminary steaming for removal of turpentine and rosin,” 

Sulphite turpentine, A, W. Schoegeb {Jour, Indus, and Mngin. Vliem,, M 
{1918), Ko. If, pp, 258-260). — ^Attention is called to the sulphite turpentine ob- 
tained during the recovery of the sulphur dioxid in the manufacture of pulp 
by the sulphite process and to its possible value as a source of toluene and of 
cymene from which carvacrol can be prepared. The recovery of this oil is 
from 0.36 to 1 gal. of turpentine per ton of pulp. Methods for identifying 
cymene and for preparing carvacrol from cymene are described. 

Van Hostrand^s chemical annual, edited by J. 0. Olsen {New York: D. 
Van Nostrand Co,, 1918, ed,, rev, and enL, pp, X‘FIJJ-|~77S, pi. 1). — In the 
preparation of the fourth issue of this annual a very thorough revision of all 
tables has been made and about 48 new tables have been added. The section 
on stoichiometry has been revised and explanations of the use of various tables 
have been inserted throughout the volume. 

Charles Anthony Goessmann {Camhridge, Mass.: Corporation and Associate 
Alumni Mass. Agr. Col,, 1917, pp. pis. 11; rev, in Jour. Afucr. Cliem, 

Soc.f 40 {1918), No. $, pp. 578-583). — Dr. Goessmann was nssociated with the 
Massachusetts Agricultural College for nearly 40 years as professor of chemistry 
and first director and chemist of the station (E. S. R., 18, p, 1101; 23, p. 401). 
The book is not only a personal biography but a historical record of the chemical 
and agricultural investigations conducted at the college and station during the 
period of his service there from ISGS to 1901. The book contains also letters 
from Frederick Wohler and an appendix consisting of a list of the published 
writings of Dr. Goessmann and a chronology’ of his life. 

METEOBOLO&Y. 

Suggestions in regard to extending the area of spring wheat culture ( U. S. 
Dept. Agr., Nat. Weather and Crop Bid., No. 1 {1918), p. 8). — Briefly reviewing 
a paper dealing with the northern and southern limits and optimum conditions 
for spring-wheat culture in the United States “ it is shown by means of com- 
puting table and maps that there is a considerable area where the climatic con- 
ditions arss)ear to be favorable for spring wheat, but in which it has not been 
tried at all or only in a small way. If it is possible to grow it, even as a catch 
crop, when winter wheat has been wflnterkilleci and when small quantities are 
needed for local consumption at w’ould contribute to Increased supplies. Such 
areas ineliide certain sections of Pennsylvania, West Virginia, western Virginia, 
and western Maryland when tillable land occurs above certain altitudes, as 
above 600 ft. in northern to above 1,800 ft. in southern Pennsylvania, above 
IjSOO ft. in northern to above 3,000 ft. in central West Virginia, above 1,800 ft. 
in western Maryland, and above 2,000 to 3,000 ft. in the mountains north of the 
SSth parallel of latitude in Virginia. . . . The time to sow, in an average sea- 
son, will be between about the last of March to May 5, the earlier dates at the 
lower and the later at the higher latitudes and levels in the States mentioned. 

In addition to these higher altitudes where the conditions should be most 
favorable for the growth of spring w'heat as a catch crop or to increase the area 
over that devoted to winter wheat, there is a far more extensive area similar in 
cl I mate to that of northern Illinois and eastern Iowa, Nebraska, and Kansas 
where the reports show that spring wheat is sometimes grown as a regular or 
catch crop. Such areas are 'found in northern and central Indiana and Ohio, 
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western Pennsylvania, West Yirginia, and Yirglnia between about SOO and 2,000 
ft, elevation, and in North Carolina, northwestern corner of Georgia, eastern 
Tennessee, anti Kentucky above about 1,400 ft. elevations. It w’oulcl seem that 
experiments with early varieties, such as Marquis, which have been found best 
adapted to the more southern range in which they have been tried should be 
iincier taken on a small scale in all of these areas. The dates for sowing in the 
larger area as well as those for the higher levels mentioned will agree closely 
with those which have been found best for spring oats, and the time it will 
be ready for harvest avIII also agree quite closely with that of oats. In the 
larger area mentioned the time of seeding would be from as early as it Is possi- 
ble to sow in March to the lOth of April, with harvest from the middle of July 
to the 10th of August.” 

Nitrites from nitrates by sunlight, B. Mooee (A&s. in Nature ILondon], lOO 
(1917), No. 2513, p. 338; U. S. 31o. Weather Rev., 45 (1917), No. 12, 'pp. 603, 
60S). — ‘‘Dilute solutions of nitrates exposed either to sunlight or to a source of 
light rich in light-energy of short wmve-length (such as light from a mercury 
vapor arc inclosed in silica) undergo conversion of nitrate into nitrite. There 
is an uptake of chemical energy in this reaction transformed from light energy, 
as in the formation of organic carbon compounds in foliage leaves ; it is to be 
added to the relatively small number of endothermic reactions induced by light. 
lYhen green leaves are immersed in nitrate solution comparatively little nitrite 
accumulates, indicating that nitrites are rapidly absorbed by the green leaf. 
Nitrates taken up by plants from soil would, in presence of sunlight, be 
changed to nitrites; which are much more reactive than nitrates. This indi- 
cates that the early stages of synthesis of nitrogenous compounds are carried 
out in the green leaf and aided by sunlight. Rain water collected for a consid- 
erable time contains no nitrites, ail having been oxidized to nitrates; but if 
exposed to bright sunlight or ultra-violet light for a few hours a strong reaction 
for nitrites is always obtained. There is no hydrogen peroxid or ozone in air 
at surface level.” 

Montlily Weather Review (U. S. Mo. Weather 45 (1917), No&. 11, pp. 
529-572, pis. 9, figs, 12; 12, pp. 573-6S6, pis. IS, figs. 5). — In addition to weather 
forecasts, river and flood observations, and seismological reports for November 
and December, 1917 ; lists of additions to the Weather Bureau Library and of 
recent papers on meteorology and seismology; notes on the weather of the 
months; solar and sky radiation measurements at Washington, D, C., during 
November and December, 1917 ; condensed climatological summaries ; and the 
usual climatological tables 'and charts, these numbers contain the following 
articles : 

No. 11 . — Observations of the Neutral Points of Atmospheric Polarization from 
Great Heights, by A. Wigand (reprinted abs.) ; Sc»me Nuclei of Cloudy Coii- 
clensatlon, III, by J. Aitken (reprinted abs.) ; Relation between Sunlight and 
Moonlight, by J. S. Dow (reprinted abs.) ; Minute Structure of the Solar Atmos- 
phere, by G. E. Hale and F. Ellerman (reprinted abs.) ; Why the Axes of the 
Planets are Inclined (illiis.) by W. H. Pickering (reprinted) ; Shall We Revise 
Our Nomenclature for Thermometric Scales? by C. P, Marvin ; Some Researches 
in the Far Eastern Seasonal Correlations. — Fourth Note (illus.), by T. Okacla 
(abs.) ; Sun Spots, Magnetic Storms, and Rainfall (Ulus.), by H, Arctowski; 
Local Wind of the Foehn Type near San Francisco Bay (illus.), by B. M. 
Varney; Nebraska Hailstorm of August 8, 1917 (illus.), by G. A. Loveland; 
Vapor Pressure of Ice, by S. Weber (reprinted abs.) ; The Arithmetic Mean 
and the “Middle” Value of Certain Meteorological Observations, by L. Becker 
(reprinted abs.) ; and New Zealand Standard Time (reprinted). 
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Wo. 13.— Lunar Totai Eclipse, 3917, July 4, by L. Picard (reprinted abs.) ; 
Lunar Total Eclipse of December 27-28, 1917, at Honolulu, by G. A. Relclielt; 
Permanent Periodicity of Sun Spots, by J. Larmor and N. Yamaga (repiiiitefi 
abs.) ; Polarization of Skylight, by A. Gockel (abs.) ; Solar Coronre: Five Years' 
Recent Observations, by J, Maui*er (abs.) ; Need of Geophysical Observing Sta- 
tions, by F. Gruner (abs.) ; West Indies Hurricanes as Observed in Jamaica 
(illus.), by M. Hall ; The Settlement of Tropical Australia (illus.), by G. Taylor 
(reprinted) ; Practical Hint in Forecasting Minimum Temperatures, by W. G. 
Reed; Meteorology and War-Flying, by R. DeC. Ward; Waterspouts Visit 
Tatoosli Island, Wash., by R. C. Mize; Meteorology of Greenland’s Inland Ice 
and Its Foehn, by A. de Quervain (abs.) ; Variations of Alpine Glaciers, by 
P, L. Mercanton (reprinted abs.) ; Aqueous Exchange between the Neve and 
the Atmosphere, by R. BUI wilier (abs.) ; Use of jUontldy Mean Values in 
Climatological Analysis, by E. G. Bilham (reprinted abs.) ; Bathyrheometer as 
Anemometer, by Y. Delage (abs.) ; Nitrites from Nitrates by Sunlight, by B. 
Moore (reprinted abs.) (see p. Sll) ; Centennial of Meteorological Station at the 
Grand Saint-Bernard, by R. Gautier (abs.) ; Time Zones at Sea (reprinted 
abs.) ; Baron Dairoku KikncM, 1S55-1917, by T. C. Mendenhall; Rollin Arthur 
Harris, Ph. D., 1863-1918 ; and Recent Distinctions in Meteorology. 

Meteorological observations at the Massachusetts Agricultural Experiment 
Station, J. E, OsTUAxaEB and A. L. Chanduee (MassacJmseits 8ta. Met. BuJs, 
{191S), pp. 4 eo-cfo),— Summaries of observations at Amherst, Mass., ou 
pressure, temperature, humidity, pi’ecipitation, wind, sunshine, cloudiness, and 
casual phenomena during January and February, 1918. are presented. The 
data are brlelly discussed in general notes on the weather of eadi montlu 

SOUS— PERTinZERS. 

Soil survey of Hempstead County, Ark., A. E. Taylof. and W. B. Cobb 
itJ. S. Bcpt. Agr.. Adv. Sheets Field Oper, Bur. Solis, 1916, pp. 53, fig. 1, map 
1). — This survey deals with the .soils of an area of 4Go,2S0 acres in southwestern 
Arkansa.s lying entirely within the Coastal Plain province. The topography is 
generally undulating to gently rolling, the area being well drained, although 
there are rather extensive level, jooorly drained sections ' consisting of broad 
flood plains and river terraces. 

About 75 per cent of the soil material of the county is residual in origin, the 
remainder being of alluvial origin. Thirty-three soil types of twenty series 
are mapped. Ruston fine sandy loam and Ruston very fine sandy loam pre- 
dominate, occupying 15,8 and 12.1 per cent of the total area, respectively. 

Soil survey of Fillmore County, Hebr.^ A. H. 3tlEYEB, C. B. Colusm, and 
N. A. Bengtson {U. 8. Dept. Agr., Adv. 8heets Field Oper. Bur. Soils, 1016, 
pp. B4, ph 1, fig~ 1, map 1). — This survey, made in cooperation wdth the State 
of Nebraska, tleals with the soils of an area of 368,640 acres in the southeastern 
|.mrt (»f the State lying entirely within tlie loess-covered portitm of the Great 
Plains province. The topography of the county ranges from almost fiat to 
slightly undulating, with a small area of terrace and bottom land along the 
streams. The region as a whole Is well drained. 

The soils of the county are derived from loess material, glacial drift, and 
alluviai and lacustrine deposits. Sev-en soil types of six serit« are mapped, 
Grundy silt loam occupying 87,4 per cent of the total area. 

Water extractions of soils as criteria of their crop-producing power, J. S, 
Bitbu (ll 8. Dept Agr., Jrmr. Agr. Research, 12 (1918), Wo. 6, pp. 297-S09, fig. 
1). — -On. the basis of investigations at the California Experiment Station on 
extractable substances (nitrate, phosphate, and baste lonS' — K, Ca, and Mg) in 
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cropped and nncropped soil, laere reported, tlie author concludes that the evidence 
obtained from a strictly chemical examination of the water extracts of soils 
!s sufficient to justify the hope that we may be able to predict, within reasonable 
limits, the relative CTop-producing powers of soils by comparing their figures 
expressing these characters with similar data derived from soils whose pro- 
ductive power is known. Before such a method is generally applicable, however, 
it will be necessary to study the behavior of many soils with numerous type 
crops."’ 

ESect of season and crop growth in modifying the soil extract, G. B. 
Stewaet {U, S. Dept Agr,, Jour. Agr. Research, 12 (1918), No. 6, pp. S11-S68, 
pL 1, figs. 24 )^ — In the investigations at the California Experiment Station here 
reported in detail “ the water-soluble nutrients in 13 soils of 2 different types 
were periodic*ally determined during two seasons. Throughout the second 
season comparisons were made between the planted soil and its uncropped 
duplicate, Notable differences w^ere observed betw’eeii the nitrates, calcium, 
potassium, and magnesium present in the water extracts from the cropped and 
uncropped soils. The phosphates did not exhibit corresponding differences. 
Great dissimilarities were observed in the phosphate content of different soils, 
but in any one soil the amount wms practically constant in both the cropped 
and uncropped plat. Striking differences occurred betw’een the soluble nutri- 
ents present in the various uncropped soils. While the crops w^ere growdng the 
concentrations of nutrients in 8 of the 13 planted soils were practicaliy the 
same. These eight included both good and poor soils. The three poorest 
soils yielded the smallest amounts of water-soluble nutrients and the smallest 
differences between the cropped and uncropped duplicates. The comparisons 
between the planted and unplanted duplicates furnished valuable indexes 
of the inherent capacities of the soils to produce nutrients. . . , 

‘‘The amounts of the water-soluble nutrients obtained by varying the ratio 
of soil to water were studied. The relationship of tlie compounds extracted 
did not change essentially in the lower concentrations. By comparison wdtli 
freezing-point determinations the concentration of the soil solution calculated 
from the water extract was showm to be from two to four or five times as 
great as the actual soil solution. 

“ Variations in the water extract were correlated with variations in the 
fi’eezing points of the same samples of soil. Fi’om the results of the freezing- 
point determinations it is concluded that variations in the winter extract reflect 
actual changes in the soil solution. The results of the investigation slio’w 
that large amounts of water-soluble nutrients are developed by cultivation, 
fallowing, and biennial cropping, and demonstrate the soundness of these 
practices,” 

A list of 63 references to literature cited is ^given. 

The freezing-point method as an index of variations in the soil solution 
due to season and crop growth, D. R. Hoagland {U. S. Dept Agr., Jour, Agr. 
Research, 12 (1918), No. 6, pp. B69-S95, figs. 9). — In tlie investigations at the 
Oallfomia Experiment Station here reported freezing-point depressions were 
determined on 13 soils under a variety of conditions. The concentration of the 
soil solution was “ found to vary with the season and also as a result of treat- 
ment with carbon clioxid, leaching, incubation, etc. The gi‘owffli of a crop 
markedly dimiiiished the concentration of the soil solution. This effect was 
still evident at the beginning of the following season. The soil solutions under 
conditions favorable to crop growth were found to be very dilute, particularly 
at the lielght of the growing season. Certain general agreements between the 
extraction and freezing-point methods are discussed.” 

Nine references to literature bearing on the subject are cited. 



814 


EXPEBIMEKT STATTO^ir EECOED* 


CVoI. 3S 


Hmnnis in mnlclaed basins, relation of humus content to orang'e production, 
and effect of mulclies on orange production, C. A. Jensen ( U . S . DepL Agr ,, 
Jour, Agr. Research, 12 {1918), No. 8, pp. o0d~318). — Tins is a report of a study 
made at Riverside, Gal., on (1) the changes in the Iiuiiras content of soils in 
basins mulched with different organic substances, (2) the effect of lime on 
the humus content of the soils, and (3) the relation of the humus content of 
the soil to fruit production. “ Humus ” was determined colorirnetrically in the 
extract obtained by boiling the soil, which had previously been freed from lime 
by extraction with 1 per cent hydrochloric acid, in 7.5 per cent sodium-hydrate 
solution for 2 minutes. The “ basins ” referred to were areas in the citrus 
grove inclosed in earth embankments for purposes of irrigation. The materials 
used as mulches included alfalfa, sweet clover, bur clover, beau straw, barley 
hay, pine shavings, and cow manure. The mulches were used with and with- 
out the addition of lime, and in one experiment dried blood, tankage, phosphate, 
bone meal, and sulphur were used in addition to alfalfa and manure mulches. 

The percentage of humus in the soil of tlie mulched basins varied from time 
to time. 'With manure and alfalfa mulches it increased more rapidly In clay- 
loam soils than in lighter soils. As a rule, the increase was greater with 
manure than with alfalfa. The addition of lime to the manure did not increase 
the humus, but in most cases there was an increase of humus when lime was 
used with the alfalfa mulch. Blood, tankage, acid phosphate, bone meal, or 
sulphur did not appreciably affect the humus content. There was no evidence 
of appreciable accumulation of humus in the lower depths of the soil as a 
result of leaching; there was no evident correlation between the humus content 
of the soil in the mulched basins and the amount of fruit produced ; and there 
was no evident effect of lime on orange pro«luction. Alfalfa and bean-straw 
mulch in basins on the heavier soil type.s produced from 30 to 100 per cent more 
oranges per tree than manure mulch. Manure mulch produced more oranges 
per 'tree than either barley hay, sweet clover, bur clover, or pine shavings. 
These differences were obtained in the summer following the application of the 
mulches in the preceding fall.” Apparently alfalfa and manure mulches had 
no effect on fruit production of lemons during the first year on lighter soils. 

In all experiments so far conducted the mulehed-basin system has produced 
favorable growth response in a few months on the heavier soil types, a longer 
time being required to produce appreciable response on the lighter soil types. 

** It would appear directly from the work here reported, and indirectly from 
work elsewhere reported, that the degradation products from freshly decompos- 
ing organic substances are more effective in orange production tlian the amount 
of ‘humus' formed. And the value of a given mulch does not necessarily 
depend upon its being a legume or nonlegume.” 

!l!he relation of weed growth* to nitric nitrogen accumulation in the soil, 
L. E. Gall and M. G. Sewell (Joun Afner. Soe. Agron., 10 (1918). No, 1, pp, 
Chem. Ahs., 12 (1918), No. 5, p. Ml ). — This paper reviews the re- 
sults of experimental work conducted at the Kansas Experiment Station, in an 
effort to show that “in the past too mnch emphasis has been placed on tillage 
as an agent directly contributing to the formation of nitrates through its effect 
on [the Incorporation of organic matter, the distribution of bacterial flora, 
aeration, and moisture], and too little' emphasis on It as an indirect means of 
assisting in the accumulation of nitrates by preventing weeds from using them 
in their growth.'^ 

Briefly reviewing previous investigations by the senior author (E. S. R., 33, 
p. 217), additional experimental work is described In which the nitrates in the 
soil were deteriiiined on plats left uncultivated and weeds allowed to grow, 
cuitivatetl 3 in. deep, cultivated 0 in. deep, and left uncultivated but the weeds 
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removed. Tlie average annua! tlovelopnimil; ay. nil rates for tlie period of 1014 
to 1016, inclusive, ainoimted to Sl.O, 413.3. 481, and 556.3 lbs. per acre, respec- 
tively. In 1016 and 1917 the quantity of nitrogen containeti in tlie weeds on 
tlie weed plats was determined, calculated as nitrates, and wlien, added to tlie 
nitrates present in tlie soli of tlie weed plats amounted to 474.3 ibs. of nitrjite ^ 
per acre in 1916 and 35S.8 Ib.s. in 1917, as compared witli nitrate contents of 
531.5 lbs. in soil cultivated 3 in. deep and 445.7 lbs. in soils witli a bare surface 
in 1916, and 372 and 361.2 lbs., respeci’>idy, In 1917. Purtlier observations of 
nitrate formation in the soils of plats left to weeds and those plowed early 
(July) and cultivated led to the conclusion that the small amounts of nitrate 
found in the soil of the weed plats were due to the fact that the nitrates had 
been reduced by Aveed groAvth. Available data seemed to indicate that the 
depth of cultivation did not greatly affect nitric nitrogen accunmlation in the 
soil of plats prepared in different vrays for wdieat 

Data similar to that compiled by Cutes and Cox (E. S. It., 2S, p. 233), rela- 
tive to the effect of tillage on corn, have been obtained in experiments con- 
ducted at this station from 1914 to 1016. inclusive, and sIioav that the unculti- 
vated plats Avliere the weeds were removed produced practically as high yklds 
as the cultivated plats. 

In summarizing, the authors state that “ if moisture Is lost from the soil prin- 
cipally through weed growth, and if nitrogen and other elements of plant food 
become available rapidly in unstirred soil, it is a matter of economy to handle 
the soil so that weeds may be controlled with the minimum of It should 

not be understood that tillage is unessential. It Avill be necessary . . . to 
maintain the proper structural conditions of the soil, to dispose of crop residue 
on the surface of the soil, to incorporate manures and organic matter in the 
soil, and to place the soil in suitable condition for seed. Further than this, 
with the possible exception of hea^y types of soil, it is doubtful if tillage is 
essential where the soil is in a receptive condition to absorb rainfall and 
where there is no weed groAAdh.’* 

A list of 19 titles is appended, comprising the literature cited. 

Alkali soils: Some biochemical factors in their reclamation, X H. Babnes 
and Baekat Ali (Ayr. Jour. India, 12 (1917), No. 3, pp. 368-389, pis. 5; abs. in 
€licm. Abs., 11 (1917), No. 22. p. 3082 ). — ^This is a full account of invesilga- 
tions, previously noted (B. S. R., 35, p. 510) from a briefer report, which 
indicate that the activity of the oxidizing, nitrifying, and nitrogen-iixing bac- 
teria of the soil may be utilized as a simple and effective means of measuring 
the progress of the reclamation of alkali soils. The methods of making the 
tests are fully described, and laboratory and field tests in which they Avere 
successfully used to measure the progress of reclamation by Avasliing and 
drainage are reported. The proposed procedure is based upon the conclusion 
that the salts present in alkali soils do not exert any toxic effect on the plant, 
harmful effects being observed only when tlie osmotic pressure of the saline 
solution exceeds that of the cell sap. The author maintains that this condition 
can be determined as AA’ell and more quickly and easily Avith soil bacteria than 
AAutli the higher plants. 

It Avas found that nitrifying organisms are comparatively resistant to the 
ordinary alkali salts and can withstand a solntion of higher osmotic pressure 
than the higher plants. That is, increased nitrification begins in a ,soil before 
it is sufficiently freed of soluble salts to admit of the gi'OAvth of ordinary crops. 
The ammonifying organisms Avere found to be still more resistant than the 
nitrifying organisms. Apparently all of the organisms affecting the nitrogen 
supply of the soil are present in alkali soils, but are dormant as long as the 
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soluble salts are in excess and immediately become active wiien tbe excess of 
salts is removed. 

“The method adopted is not to attempt a count of the organisms present, 
but to measure their chemical activity under standard conditions. This in- 
volves the measurement of the rate of carbon dioxid formation, the rate of 
nitrification of ammonia both in a nutrient solution and In the soil, and the 
rate of nitrogen fixation. The figures so obtained give an index to the num- 
ber and condition of the bacteria responsible for these important processes or 
will, in other words, be an indirect measure of the decrease in the osmotic 
pressure of the soil water, using for the test not merely one type of organism 
but all those responsible for the three chief chemical reactions necessary to the 
full fertility of the soli.’* 

'Some observations on the occurrence of infertility under trees, Ja.tixbp.a 
Xath Sen {Agr, Jour. India, 12 Ao. 3, pp, 3Q(}-Jifj5. pis. 5; alis. in Cliein. 

Abs,, II (1917), No. 22, p. S07S ). — ^Data are presented from observations on the 
occurrence of infertile spots nnder tamarind trees aod bamboo cimiips. They 
Indicate that, while numerous factors were perhaps involved, the infertility 
111 these particular cases was due mainly to the accumulation of soluble salts 
accelerated by the gi'eat transpiring power of tlie plants which removed the 
soil moisture, leaving behind the greater part of the soluble salts. 

Besults of fertilizer experiments conducted at the Pee Dee Station, T. E. 
Keitt (BfJtith CaroUmi Bta. Bill. 193 (1917), pp. S-24 ). — Katlier extensive fer- 
tilizer experiments in progress at tiie Pee Dee substation are described, and 
the results obtained from the first rotation (1014 to 191€, inclusive) are re- 
ported. The experimeiits embrace four series each containing 45 tenth-acre 
plats. Tljree series consist of 3-year rotations of corn and cowpeas, oats 
followed by cowpeas, and cotton, and tlie fourth series of cottiUi grown continu- 
ously. Detailed tabulated data are presented and discussed, showing the yields 
obtained with each crop under the different fertilizer treatments, and com- 
parisons are made of the efiVets of tiie dlirerent fertilizer ingredients used 
singly n.nd la combiriatlon. The results in general are regarded as tentative. 
The more or less definite conclusions may be summarized as follows : 

The aclclitioii of pru'asli to phosi’dioriis on this soil wms beneficial in most 
cases where the rotation was used, but had little if any effect where cotton 
was grown continuously. Nitrate of soda used as a top-dressing gave good 
results generally when applied to cotton, both when grown continuously 
and in rotation, the results indicating that nitrogen is the first limiting factor 
In cotton production. Very little benefit wuis gained through the application 
of either muriate of potash or kainit alone, although marked increases of seed 
cotton were obtained from a combination of nitrogen and potash on cotton 
grown continuously. Neither ground limestone nor caustic lime proved to be 
profitalde on this soil in either the common 3-year rotation or where cotton 
was grown continuously. Applieatifms of lime failed to give increased yields 
of cotton even when a heavy growth of cowpea vines was incorporated with 
the soil. The best time for plowing under cowpea vines axipeared to be after 
the peas were picked, rather than at the time of most limiiiaiit growth. 

A simple way to increase crop yields, H. A. Milleu (U. S. Dept. Agi'., 
Farmers’ Sul. 924 {1918), pp. 24, 19 ). — Cropping conditions on the im- 

poverished light soils of the Coastal Plain area of New Jersey, Maryland, Dela- 
ware, and Virginia are described. The principal need of the region is said to 
be a liberal sufjply of organic matter obtained cliiefiy tlirougli the grownng of 
legimiinoiis crops such as crimson clover, cowpeas, soy beans, red clover, and 
hairy vetch ; and of rye, buckwheat, or suitable grasses. Commercial fertilizers 
and lime are recommended when necessary to stimulate the growth of the soM- 
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improving crops. Improved cropping systems are oiitlinecl, and tlie results 
obtained from systems followed on some of tlie more successful farms of ttie 
region are described. 

Our mineral supplies. — Mtrates, H. S. Gai^e (C. iS. Geol. Survey Bui 666~Z 
{1917), pp. 4)- — This is a brief review of the nitrate situation in the United 
States, it being pointed out that there is in the UnitM States no known natu- 
ral source of nitrates that can be counted on to furnish any considerable supply 
of the refined nitrate salts. Imports and consumption in the United States for 
various purposes, including fertilizers and explosives from 1912 to 1916, are 
summarized and artificial nitrogen fixation processes reviewed. It is stated 
that wiiile the electric arc fixation processes are fundamentally the simplest, 
a gi’eat amount of electric power is required. “ It seems doubtful if the power 
available in this country could be spared for use in this way. . . . 

“ By-product ammonia, derived from the production of coke and of llliiniinat- 
ing gas, is an important source of combined nitrogen and Is an availalde source 
for the production of nitric acid or nitrates. Such ammonia can be practically 
oxidized to nitrates, and the supply of this material is therefore available to 
relieve emergency requirements should other sources fail.'’ 

Sulphate of ammonia : Its sotirce, production, and use {New York: The 
Barrett Co,, 1917, pp. 23, figs. 19). — This is a brief practical treatise on the 
sources, production, and use of ammonium sulphate, wuth particular reference 
to its use as a fertilizer. 

Vegetation experiments on the availability of treated phosphates, J. G. 
Lipman and H. G. McLean {Soil Sci., 4 (1917), No. 4, PP- 387-343, fig. i).— 
Vegetation experiments on the availability of untreated ground rock phosphate, 
ground phosphate rock previously composted with sulphur, and acid phosphate 
are reported. 

It was found that “ some crops can utilize the phosphorus in fioats to good 
advantage This is particularly true of buckwheat. The ability of buckwheat 
to use effectively the phosphorus of ground, but otherwise untreated, phosphate 
rock suggests that this crop may be made a valuable green manure and em- 
ployed to increase the content in tlie soil of organic matter and of available 
phosphorus. Ground rock phosphate properly composted with ground sulphur 
becomes a source of available phosphorus and may be employed to advantage 
as a substitute for acid phosphate.” 

Sixteen per cent acid phosphate, M. A, Bachtell (Agr. Col Ext. Bill [0/iio 
State Univ.J 13 (1917-18), fig. 4 PP. fiff^ '!')• — This bulletin, summarizing ex- 
perimental work at the Ohio Experiment Station, states that from 600 to 1,000 
lbs. of acid phosphate per acre can be used with profit during a rotation of three 
or four years on most Ohio soils, and that 10 per cent acid phosphate should 
not cost over ^16 a ton. Other practical information on the subject is given. 

Explorations and studies of the beds of phosphorites in Russia, 1914, 
(a. V. SAMOiinv (OicJiet Geol I::slLedoh\ Posfor. Zaleahei, 7 (1915), pp. 254- 
591, pis. 8, figs. 71; afjs. in Intermt. Inst. Agr. IRomeJ, Inteniat. Rev. Sel and 
Pract. Agr., S (1917), No. 4, PP- 361, 56*2). — ^This report for the year 1914 of the 
Commission for the Study of Phosphorite Beds (of the Agricultural Institute 
of Moscow), contains twelve detailed accounts of the phosphorite beds of 
many districts of Russia, made by various authors and enlarged with numerous 
figures, plates, and maps. An introduction by Samoilov summarizes the gen- 
eral results of the researches and explorations of 1914. The principal facts 
are summarized as follows: 

In 1914 researcli work and explorations were carried out in the Provinces of 
Samara, Tambov, Kursk, O'rel, and Kaluga, and in the districts of Turgaish 
and the Ural Mountains, In each district the productivity of the beds, , their 
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total surface area, tlie total quantity of phosphorites contained in the beds, 
and tlie corresponding total quantity of phosphoric anhyclrid, were estimated. 
The i)liosphoiites -were divided into three groups, containing, respectively, from 
12 to IS, from IS to 24, and more than 24 per cent of phosphoric anhyclrid. 
Among the pliosphorites studied in 1914 those of group 2 were found in 13 out 
of 17 of the beds examined and usually contained 20 per cent of phosphoric- 
anhyclrid. The phosphorites of the other four beds belonged to group 1. 

The districts examined in 1914 contained a total surface area of beds of 
1,730 square miles, a total quantity of phosphorites of 1,730,000,000 tons, and 
a total quantity of phosphoric anhydrid of 283,000,000 tons. The average pro- 
ductlon WAS 7 ewt per 10 square miles. 

If the quantity of phosphorites estimated In the beds in 1914 be added to 
that of preceding years, a total of 5.020,000,000 ro!is is obtained, of which 
6$.l per cent is in group 1, 29.2 per cent in group 2, and about 2 per cent in 
group 3. 

The reriorl: ends with a study by Samoilov of the phosphorite beds of the 
right bank of the river Desna (Krolevets district, Chernigov Province). These 
beds on account of their origin, their form, the large accumulation of phos- 
phoric nodules of various types, and the nature of the cementing body, possess 
particular scientific iiilerest from a ge«jlogical and iniiiGnilogical point of view. 

Influence of carbonates of magnesium and calcmin on bacteria of certain 
Wisconsin soils, H. L. Fulmeu (F. S. Dept. Agr., Jour. Agr. Research^ IB 
(1918), Ao. 3, pp. Jigs. 11 ). — Investigations at the Wisconsin Experi- 

nient Station are reporb'‘d in which the effect of magnesium and calcium car- 
bonates, limestone, inonoealcluni phosphate, and dibasic magnesium phosphate 
(and in certain eases calcium and magnesium chlorids) on the number and 
activity (ammonia and nitrate formation and nitrogen fixation) of bacteria 
was studied with pure cultures and with the ordinary flora in acid Colby silt 
loam soil, acid Plainfield sand, and neutral IMiami silt loam. The calcium 
carbonate, mn guest urn carbonate, and limestone %vere added in amounts suf- 
ficient to satisfy one-fourth, one-half, and full ealeinm-earbonate requirement — 
that is, to iienrrriUze one-fourth, one-half, and the total active acidity.’* The 
phosphates were added in varying amounts. 

It tvas found that the number of bacteria in the acid silt loam and acid 
sand was increased by the applications of calcium carbonate, magnesium car- 
I'lDuate, or limestone, magiiesiiim carbonate iiiereasing the number to a much 
greater extent than either calcium carbonate or limestone. Monocalcium 
phosphate and dibasic magnesium phosphate slightly increased the number of 
bacteria in neutral soil. 

Xitrificatloii was prc emoted by adding limestone, calcium carbonate, or mag- 
nesium carbonate. In soils to which no nitrogenous matter had been added, 
magnesium carbonate favored nitrate accumulation more than either calcium 
carbonate or limestone. The phosphates increased the accumulation of nitrate 
ii!trc»gen to a very small extent. ’Wliea gelatin was added to the soil, mag- 
nesium carbonate did not increase nitrification any more than calcium car- 
bonate or limestone. The three carbonates increased ammonification of blood 
meal by pure cultures of Baclllm tumesecm and B. suMUis In sterile acid silt 
loam soil. 

A culture of B. motohacter failed to show an increase in total nitrogen in the 
acid sand treated with carbonates and mannit and only a slight gain in acid silt 
loam soil so treated. Pure cultures of B. radieicola. of both alfalfa and lupine 
strains, and B. azoiohaefer were greatly benefited when inoculated into the 
sterile acid silt loam soil previously treated with magnesium carbonate or 
.calcium carbonate. Limestone barely increased the number of B. nzotoMeter 
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in tlie acid silt loam soil. In neutral and acid soils made strongly alkaline with 
magnesium carbonate tbe increase in number ot B, a:sotohactcr was inucii greater 
tlian in tbe untreated soils. 

The data in general show that magnesium carbonate was superior to calcium 
carbonate or limestone in stimulating the reproduction of Ijjicterla in acid silt 
loam and acid sand soils. As a rule the smaller axjplications gave better re- 
sults than the larger. 

A list of 64 references to literature cited in the article is given. 

Mtrification as a ineasnrs cf the availability of different forms of calcium 
carbonate when employed as correctors of soil acidity, P. S. Buegess 
Kef., 4 Ao. 4 PP- p,g, 1 ). — Experiments conducted at the 

Hawaiian Sugar Planters’ Experiment Station with coral sand and finely- 
ground coral limestone are reported. 

It was found that “ where no additions of nitrogen are made, coral sand and 
ground coral limestone are about equally effective in enlianeing the nitrification 
of an acid soil’s O’wn organic nitrogen. After neutral mug Hawaii acid soils, the 
average amounts of nitrate formed over a period of five months under optimum 
conditions are comparatively small. The increment of gain in nitrate formed 
over the soil exactly neutralized, due to adding twice the amounts of lime re- 
quired (either as coral sand or as ground limestone), is too slight to warrant 
double applications. Twice the reqtiired amounts of coral sand effect a greater 
increase in nitrate produced over the soils exactly neutralized than do twice 
the amounts of finely-ground coral limestone. 

“ Where coral sand was used in sufficient amounts to bring the soils to exact 
neutrality, the follovdng percentages of gain over the soils to which no lime in 
any form was added, are indicated: Ko nitrogen added (soil’s own nitrogen), 
4S6 per cent : dried blood nitrogen added, 165 per cent ; and ammonium sulphate 
nitrogen added, SOS per cent Where finely-gi*ound coral limestone was used 
to neutrality, the following percentages of gain over tiie ‘ no lime ’ cultures are 
'Indicated: No nitrogen added (soil’s owm nitrogen), 518 per cent; dried blood 
nitrogen added, 235 per cent ; and ammonium sulphate nitrogen added, Ot)S per 
cent. 

“Comparing the average percentage of increased nitrate production doe to 
neutralizing exactly the soil with coral sand with that brought about by the 
addition of finely-ground coral limestone, where both ammonium sulphate nitro- 
gen and dried blood nitrogen were supplied, we have, as a general average over 
the entire incubation period of five months, an increase of 2S1 per cent clue to 
sand applications and an increase of 421 per cent due to ground limestone appli- 
cations. From these figures a simple ratio s1io\ys that, when lime availability is 
meas'ured in the soil by enhanced nitrification, 1 ton of the finely-ground lime- 
stone is practically equivalent, in neutralizing soil acidity, to 1.5 tons of the 
best grade of coral sand.” 

The principles of the liming of soils, E. C. Shobet (H, B. Dept. Agr„ Far-m- 
ers* Bill. 921 (1918) ^ pp. SO, figs. 6). — ^This presents information regarding the 
materials used in liming and their preparation, together with a discussion of 
the changes, so far as they are known, which are brought about in the soil by 
lime. The relative merits of different forms of lime and the factors which 
determine their use in farm practice are fully explained. A list of terms com- 
monly used in the discussion of liming is included. 

The use of lead for stimulating growth in plants, A. Stutzee {Jour. Lm4w,, 
64 {l$m, Ao. 1-2, pp. I-S; ahs. in Jour. Chem. 8oc. [London], 110 (1916}, Ao. 
648, I. p. 704; Internut. Inst Agr. [Rofne], Internat Mev. Bei. mui Fract Apr., 
S (1917), Ao. d, pp. 844^ 845; CJiem. Ahs., 11 (1917), Ao. 8, p. Experi- 

ments carried out in 1914 and 1915 on the action of aqueous solutions of lead 
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nitrate showed that plants grew vigorously when ti*eated with small ciiiaiititles 
of lead. The maximum growth was obtained with 0.5 gm. of nitrate per liter 
of nutritive solution. Not only did larger quantities affect the development of 
the roots, but they also retarded that of tlm leaves. The same results were 
obtained in this respect with all the experimental plants, rye, wheat, oats* 
barley, maize, and peas. The difficulty of spreading the lead nitrate vras over- 
come by making it into a fine powder and mixing it ’well with the potash salt 
or soditim nitrate used as manure. Manuring experiments with beets resulted 
in a certain increase in yield of both roots and sugar which could be attributed 
to the lead nitrate. Potatoes, on the other hand, proved very sensitive to the 
action of lead, which caused a decreased yield of tubers and starch.'* 

In experiments with wdieat in sandy loam, “ the addition of 44 lbs. of nitric 
nitrogen to the basic manure increased the grain yield by 880 lbs. ; 50 per cent 
of tills nitrogen wars assimilated. The addition of 9 lbs. of lead nitrate only in- 
creased the grain yield by 1ST lbs. as compared with the basic manure and only 
21.5 per cent of the nitrogen was assimilated. The addition of 66 lbs. of nitric 
nitrogen to the basic manure increased the grain yield by 1,320 lbs. and 82.3 per 
cent of the nitrogen was assimilated. In this case the addition of 9 lbs. of lead 
nitrate had a favorable effect on the grain yield, which it increased by 2,123 
lbs. as compared with the basic manure. . . . 

There is nothing against the practical use of lead nitrate and, so long as 
tiie manufacturer can giiarantie a uniform distribution of the lead, the mixing 
of lead nitrate with potash salts and sodium nitrate on a commercial basis is 
recommended.*’ 

Commercial stocks of fertilizer and fertilizer materials {U. & Dept. Agr.^ 
Offl€e Sec. Oirc. J04 U91S}, pp. 12, figs. 5). — This circular presents statistical 
information obtained through the War Emergency Fertilizer Survey of October 

1, 191T, regarding the stocks on hand and in transit ; the quantities under con- 
tract or oi’uion for delivery before April 1, 191S: comparative figures based on 
returns from concerns reporting for both 1916 and 1917; imports; and produc- 
tion of nitrate of soda, potash, sulphuric acid, sulphate of ammonia, slaughter- 
house and garbage tankage, sulphur, foreign and domestic pyrites, acid and rock 
phosphate, mixed fertilizers, cottonseed meal and cake, dried blood, raw and 
steamed bone, fish scrap, cyanamid, and base goods. 

The returns for 1917 showed an increase over 1916 in commercial stocks of 
potash, sulphate of ammonia, and acid and rock phosphate, while a marked 
decrease was noted in the ease of nitrate of soda, mixed fertilizers, dried blood, 
slaughterhouse and garbage tankage, and to a less degree of sulphuric acid and 
foreign and domestic suiphnr and pyrites. 

Peat in 1916, I. S. Tubp {U. S. Geol. Survey, Min. Resources U. 8., 19M, pt 

2, pp. 290 ). — Statistics regarding the use of peat as fertilizer and fertilizer 

filler, stock food, and litter in the United States during 1916 are given. Of the 
total consumption of 55,548 short tons, 48,106 tons was used as fertilizer and 
fertilizer filler, as compared with 38,304 tons in 1915. 

AGMCULTUEAL BOTAITf. 

Significance of colloidal chemistry in physiology, W. Ceocwer (Tram. III. 
Am4. Sci., 8 pp. 47-68). — ^This paper deals with the colloidal nature of 

living cells, general characteristics and water relations of cell colloids, diffusion 
In a colloidal medium, enzyms and immunity bodies as colloids, some colloidal 
phenomena of soils, and topics in colloidal chemistry and their bearing upon 
physiology fas in aging seeds), giving a bibliography of the subject 
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Osmotic pressure in animals and plants, W. R. G-. Atkins (Sci. Prog. 
ILondon], 11 {WIT), No. Jf4, pp. 562-577). — Summing up observed results id 
comparative studies of osmotic ijressures in animal and plant cells, tlie author 
notes that in this respect, as well as in other phases of their physiology, there 
is an abbreviated recapitulation of pbylogeny in case of members of each 
cli vision, notwithstanding the difference in the conditions under which the two 
great divisions of living matter have developed. 

It is stated that in animal cells the upper limit of osmotic pressure is not 
far from 7.5 and that vitliin the body each cell may be considered as a water 
dweller, being in osmotic equilibrium with the other cells and the intercellular 
solutions. In primitive naked plant cells, in free sperms, and in unfertilized 
ova, the osmotic relationships are much the same as those for lower animals. 
In case of higher plants, however, the presence of a comparatively inestenslble 
cellulose wall brings about entirely new conditions (which are discussed), 
and as a result very great differences as regards osmotic pressure exist in the 
different tissues. In this division a very great part of this osmotic influence 
Is due to nonelectrolytes, sugars preponderating. The effect of light upon 
chlorophyll-bearing organs is considered by far the most powerful of the nianj^ 
causes which inliiienee osmotic pressure in plants. 

Tlie main purpose of this paper is to emphasize the differences existing as 
regards osmotic pressure in animals and in plants. 

Carbon assimilation, I. Jougensen and W. Stiles {New PhifioL, I4 (1915), 
Nos. &-9, pp. 240-250; 10, pp. 2S1-204; 15 {1916), Nos. 1-2, pp. 11-23; S-4, pp. 
S5-96; 5-6, pp. 117-135, figs. 6; 7, pp. lU-i^O, figs. 7; 8, pp. 176-19$; 9-10, pp. 
205-232, figs, k; {1917), Nos. 1-2, pp. 24-45, fig. 1; 3-4^ pp. This is 

mainly a review of recent work by different investigators on the pigments of 
the green leaf and on the processes connected with them. 

Buffer processes in the metabolism of succulent plants, Jenny Hempel 
{Compt. Rend. Lab. Carlsberg, IS (1917), No. 1, pp. ISO, figs. 16). — The author 
gives an account of Investigations carried out on plants subjected to widely 
different external conditions, designed to determine the concentration of 
hydrogen ions in the cell sap extracted from leaves and the relation of such 
concentration of hydrogen ions to the quantity of contained acid as shown by 
titration, and to estimate the importance of such relation. 

It is stated that in the sap from leaves of succulent plants the concentration 
of hydrogen ions varies, but is determined by the quantity of titratable acid 
and the quantities of dissociated malates- In certain saps (possibly in all 
succulents) acid is never associated with acid salt, though varying quantities 
of acid salt and normal salt occur together in a mixture of a marked buffer 
character. The faculty of producing and accumulating acids varies greatly in 
succulents. It may stand in causal relation to the quantity of dissociated 
malates. Species vary greatly as regards the distance between the litmus 
and phenolphthalem points as shown by titration, older leaves sometimes 
exceeiling younger ones in this respect, and the quantity of aluminum malate 
appearing to be influential in this respect. Sap from seedlings of lupines 
(Lupinus albiis) showed nearly uniform values for the concentration of 
hydrogen ions. Fluid from nonstlmiilated pitchers of Nepenthes showed 
indefinite concentrations of hydrogen ions as contrasted wfltli the fluid from 
pitchers subjected to stimulus. By means of lacmoid paper an approximate 
value is obtainable for the concentration of hydrogen ions in a liquid when 
such concentration falls within certain limits. 

A study of stomata, L. Rehfous (Btil Boe. Bot. 2. ser., 9 (1917), 

Wo. 4-^, pp. 245-350, figs. 135 ). — ^The author gives an extended account of 
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studies on stoinatal characters and related plienoiueua as carried out in a 
number of families of idants. 

It is held that stoinatal structure in a’ given natural group possesses a 
remarkable fixity, being an expression of ancestral characters rather than 
of local and temporary adaptations. The characters marking some families are 
cited as illustrating this fact. The Polypodiacein are thought to constitute a 
special group in some respects. A striking analogy is noted between the 
stoinatal characters of Gycadaceai and those of conifers. 

The nature of tendrils and the formation of branch nodes, Y, Oinoue 
{Bui. Inst. Oinoue, N^lm. Extra, 1917, pp. 27, figs. Jf2). — The author concludes 
from the study here described that tendrils are anticipatory buds transformed 
into tendrils during the course of evolution. Bifurcation of a branch is simply 
a vegetative partition of the tip due to surplus vigor in the part. The probable 
course of ancestral development in these parts is briefly traced. 

Blow changes in buried grapevines, B. Pantanelli {litaz. Bper. Agr. Ital., 
49 {1918), No. 12, pp. 605-64^^ 4)- — Tests with varieties of grapevines are 

outlined with a brief account of the results, which indicate that Rupestris is 
very resistant to decomposition after the death of the tissues. The most char- 
acteristic change is humification, affecting the pi*<^toplasinic contents of the 
cells. Maceration is most rapid in the parench 5 mia. Aeration favors liumifica- 
tion. The invasion of microorganisms, especially of fungi, accelerates the proc- 
ess, which is hindered by sterilization in the tmtoclave. Changes in the chemi- 
cal contents are also indicated. 

A method of prophesying the life duration of seeds, J. P. Guoves {Trans. 
III. Acad. BcL, 8 (1915), pp. 1S8-1S6, fig. 1). — ^This is a continuation of the work 
previously noted as done by the author with Crocker (E. S. R., 33, p. 12«). 
Turkish Red wheat was employed in these two series of tests. 

Increased time of heating shows a delay in germination as well as a fall in 
germination percentage, which is also true of seeds stored for a long time at 
room temperature. A comparison of the life duration at various temperatures, 
as found by experiment with the calculated life duration, shows a dose agree- 
ment between the two sets of values. It is thought, therefore, that the time- 
temperature formula for protein coagulation may be applied aKS a formula for 
the temperature-life duration for seeds; though, in order to establish the gen- 
eral application of this principle, much more work is regarded as needed and 
several influential factors need to be considered, as outlined in the previous 
work. 

Electromotive phenomena in plants, A. D, WALUEii et al. {Rpt. Brit. 

Adv. Bdl., 88 (1916), p. 305).— -The ob.1ect of the work of this year, as reported 
by the committee, was to determine ’whether or not a sufliciently strong ele<;tri- 
cal response is obtained by employing the whole seed in germination tests. Re- 
sults are given of six tests with the whole pea and with the extracted radicle, 
showing that the response of the radicle was much greater In the latter than in 
the former. 

Experimental studies in the physiology of heredity, F. F, Bi^ackman et a,l. 
(Bpt. Brit. Assoo. Adv. Bci., 88 {1918) ^ p. 806). — ^In this report of the committee 
regarding the work of the year on PrimMa sinensis,it is stated that progress has 
been made in several directions. A new form has been produced, fulfilling 
a prediction previously made. The gap between the ordinary fully hoary type 
of stock and the wallflower-leaved variety is gradually being bridged by experi- 
mental breeding. 

Studies of inheritance in Eisum. — The present state of knowledge of 
heredity and variation in peas, 0. B. White {Proc. Amer. Phil. Boc., 58 
iI917), Nc. 7, pp. 487'-588 ). — ^The object of the present bibliographical review 
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is to summarize tlie large amount of knowledge recently gained and to corre- 
late this with that which was available at the time of Lock’s summary in 1908 
(B. S. R,, 20, p. 629), in order to show the progi'ess made and to indicate what 
really is the basis of the Mendelian analysis of Pisum. Thirty-six hereditary 
factors as recognized and represented are dealt with and the available data 
are interpreted. 

Biocharacters,, as separable units of organic structure, H. P. Osbobn {Amsr. 
Bat., 51 {1917), No. 608, pp. — The purpose of this synopsis is said 

to be to bring together and review some of the noteworthy phenomena of char- 
acter separability as contrasted with those of interdependence, cooperation, 
correlation, and coordination. The author proposes the term biocharacters as 
the general designation of the character unit in the organism. These are dis- 
cussed as observed in paleontology, and also in regard to their modes of sepa- 
rability in heredity, in genesis, and in rate of evolution of forms. 

It is claimed that biocharacters are separable in origin, development, evolu- 
tion, and heredity. They are separable through their many modes of origin 
from the germ, either saltatory, gradational, or continuous. They have different 
rates of motion, or velocity, in individual development (ontogeny), exhibiting 
acceleration or retardation. They have different rates of evolution in different 
phyla, again exhibiting acceleration or retardation. All the biocharacters coop- 
erate through different modes of grouping in functional correlation, in compen- 
sation, and in sex linkage. In the hard parts of the body, while the biocharac- 
ters of form and proportion may originate through continuity, through saltation, * 
or through minute gi’adations, all the known evolution of proportion biocharac- 
ters is continuous. In the hard parts the biocharacters of rectigradations have 
been observed to originate and develop only through continuity. 

Studies on self-sterili^^. — I, The behavior of self-sterile plants, B. M. East 
and J. B. Park (Genetics, 2 (1917), No. 6, pp. dOSSOB ). — ^This investigation and 
the conclusions therefrom have been limited to the self-sterile species NicoUana 
forgetiana, N. algta, N. glutinosa, and N. angustifolia bred among themselves, 
all questions connected with the relation between true self-fertility and self- 
sterility being considered as constituting a distinct problem. 

The tendency to self-sterility is regarded as inherited, these four species 
breeding true to the quality. This is expressed in these plants from the begin- 
ning of the flowering season, though toward its close some self-fertility may be 
shown, especially in plants exhibiting the effects of adverse environmental 
conditions. This phenomenon, which is called pseudo self-fertility, is consid- 
ered as a noninherited fluctuation. Self-sterility, whatever its nature may 
prove to be, is regarded as only a physiological impediment to self-fertilization. 
The fact that the waning of the reproductive period affects N. alata and 
W. glutinosa more markedly than the other two species is regai’ded as indicating 
multiple allelomorphism in a fundamental factor, the presence of which !s neces- 
sary to the development of self-sterility. Gross-sterility, identical in its nature 
with self-sterility, was found in every population of self-sterile plants tested. 
Self-sterility behaves as a sporophytic character. Part or all of the individuals 
resulting from one mating may be fertile with one or both parents. It is stated 
that if A is sterile with B and 0, the last two will be sterile when bred together. 

A varied series of facts observed in this connection is detailed, with discussion. 

Ecology and physiology of the red mangrove, H. H. M. Bowman (Froc. 
Amer. Phil. Soe., 56 (1917), No. 7, pp. 589-672, pis. 6, figs. H). — ^This is an account 
of the discussion of a study carried on since 1915 by the author on the red 
mangrove, RMzophora mangle, which is claimed to be a plant of economic 
importance (E, S* R., 37, p. 821)* 
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Tlie thickenings of the cortex cells of the subraerg*ed absorptive roots are 
clairnesi to be really artefacts due to a slight shrinkage of the walls of the 
delicate transfusion cells. The pollen vShedding device is explained. The 
endosperm is considered as a placental organ rather than as reserve mateiiai. 
The high mortality in specially concentrated media is due in mud cultures 
to increased hydrogen ion concentrations, and in hyperconcentratecl sea water 
to tlie difUcully of ahsorptitm and retarded metaholisni. In moist soil cultures 
the transpiration rate is delicately balanced by available soil moisture. No 
definite inverse proportion was maintained between tannin and dextrose during 
tlie growth of the seedling. Tannase tests seemed to show that tannin does not' 
serve as reserve food in the hypocotyl. Red mangrove is facultative as regards 
its growth ill fresh or salt water, though it requires the latter for its optimum 
development 

A cyanogeiiic Mucor, H. Guyot {Bui. Soc. Bot. Geneve, 2. eer., 9 (1917), No. 
pp. ijO-35). — A further account is given of the fungus previously reported 
(E. S. R., 36, p. 734), which is now technically described as a new physiological 
species, M. cyunogencs. 

A comparison of certain Rocky Mountain grasslands with the prairie of 
Illinois, G. D. Puller {Trans. III . Acad. 8 oi ., 8 {1915), pp. 121--1S0). —The 
author makes some comparisons between Rocky Mountain grasslands and the 
prairies of Illinois, He states that these regions agree as regards conditions of 
rainfall and humidity and as regards summer deficiency in soil moisture, both 
showing a well-marked hydrarch succession passing from the aquatics through 
the sedge moor in a closely comparable series of associations, and both possess- 
ing a climax prairie meadow association in which herbaceous species other than 
grasses are fairly abundant The two regions differ in altitude, temperature, 
length of growing season, and soil. The mountain region shows fewer aquatic 
species and a xerareli succession comparable to nothing noted in Illinois. 

A study of the vegetation of southeastern Washington and adjacent Idaho, 
J, B. Weaver (Univ. [Nebr.] Studies, 17 {1917), No. 1, pp. Ill ph\ 19, figs. 17).— 
This is an account of ecological observations made during 1912 to 1914 on the 
three principal plant formations and subdivisions thereof occiixTing in this 
region. 

The vegetation of Paraguay, R. Chodat and W. Vischee (Bui. Sac. Bot. 
Geneve, 2. ser., 9 (1917), Nos. 1-S, pp. 55-107, figs. 40; 4-0, pp. 105-244, figs* 
60). — Some results are detailed of the work of a vSwiss expedition for botsuiicail 
study in Paraguay, this account being confined to the Malpighiacem, the 
Podostemaeem, and the Bignoniacem. 

riELB CROPS. 

Cropping systems for the moister portion of eastern Washington and 
Oregon and northern Idaho, L. W. Fluharty {U. S. Dept. Agr. Bui. ()25 (1918)., 
pp, 12.) — Three and four year crop rotation systems are outlined in wliieh clover 
Is substituted for the common summer-fallow method of growing cereals in the 
region adjacent to the Bitter Boot and Blue Mountains in Washington, Oregon, 
and Idaho. This region has an annual rainfall of 20 in. or more, and comprises 
an area of approximately 1,875,000 acres of improved farm land A farm survey 
made in 1915 on 246 farms in a representative portion of the district showed 
that 30.2 per cent of the rotation area was idle each season as summer fallow, 
while observations on a few farms where clover was employed in the rotiition 
as a substitute for summer fallow showed an increase per acre in crop yields 
following this practice of from 15 to 25 per cent 
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A study of tlie effect npon the profitableness of farming of different amounts 
of idle land in summer fallow indicated that the interest on investments varied 
from 5.9 per cent on farms having 46.5 per cent of the rotation area in summer 
fallow to 8.3 per cent for those having only 6.4 per cent of the area idle, with 
respective labor incomes of —$200 and $490, With respect to the per-acre yiehl 
of crops, the interest on investments varied from 5.5 per cent for an average 
crop index (crop yield as compared with average of all farms taken as 100) of 
79 to 8.2 per cent for a crop index of 122, with labor incomes of —$220 and $480, 
respectively. It is concluded, therefore, “ that any cropping system which either 
will increase yields or reduce the amount of land devoted to summer fallow 
without decreasing the crop yields will materially increase farm profits on these 
farms.” 

The effect on crop yields of eliminating summer fallow is noted as indicated 
by a farm survey made in 1912 on 144 silt loam soil farms in the Willamette 
Valley, Oreg. The crop index for farms without summer fallow was found to 
be 101, as compared with 96 for farms with summer fallow, wheat being the 
only crop to produce more per acre with summer fallow than without it The 
introduction of legumes, principally clover, into the rotation was regarded as 
the determining factor in these results, the crop index ranging from 82.8 for 
farms with no legumes to 111.4 for those with 44.S per cent of the crop area in 
legumes. In a study of the field crop area in clover in relation to farm profits 
and yields, the average labor incomes varied fi*om —$135 to $560, and the crop 
index from 95.S to 110.7, for farms with no clover and those with 32.7 per cent 
of the field crop area in clover, respectively. 

Clover seeded with four different nurse crops produced a .successful stand 
on 75.9 per cent of the arejji seeded in winta* wheat, on 96.5 per cent of that 
seeded in spring wheat, on 89.7 per cent of that seeded in oats, and on 97.8 per 
cent of that seeded in barley. The principal factors contributing to the failure 
of clover seeded with a nurse crop are said to be foul land, poor seedbed prepa- 
ration, too thick seeding of the nurse crop, poor seed, late seeding, and lack of 
proper soil inoculation. The pure culture and the field soil methods of inocu- 
lating clover are briefly described, and the production of clover for seed is dis- 
cussed. 

Crop rotation investigations. — Field T experiments, A. G. Abny {Minnesota 
Sta. BnL 170 (1917), pp. 3-55, figs, 3).— -This reports the results of crop rotation 
experiments extending over a period of six years, 1909 to 1914, inclusive, and 
embracing a study of different cropping systems, tests of commercial fertilizers 
in addition to barnyard manure for good rotations, and observance of methods 
of tillage and manuring. Rotations of 2, 3, 4, 5, and 7 years’ duration were 
inaugurated, employing wheat, oats, corn, potatoes, fiax, and timothy and clover 
for hay and pasture, and are compared with continuous cropping schemes, in- 
cluding oats, wheat, oats and wheat mixed, corn, and mangels. With certain 
exceptions, manxiz’e has been applied to each rotation and cropping system at the 
rate of 2 tons per acre per year. The fertilizer experiments were conducted on 
a standard 3-year rotation of oats, clover for hay, and corn, and included tests 
of complete commercial fertilizers, used with and without manure, and of raw 
rock phosphate, acid phosphate, muriate of potash, and nitrate of soda used 
singly with 6 tons of manure per acre. The same standard rotation was em- 
ployed for the tillage and manure experiments, and the usual method of tillage, 
fall plowing the meadow for corn, and double disking corn land for oats, was 
adopted as a standard and compared with spring plowing for corn and fall and 
spring plowing for oats. Observations were also made of rotations without 
manure, of pianure applied to the meadow, of pasturing off the grass, and of 
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broadcasting v, drilling grass and legume seed with grain. Considerable tabu- 
lated data are presented and fully discussed, showing both crop yields and crop 
\”aliies for the yarions treatments outlined. 

The results may be summarized as follows : Eotations of grains, clover and 
timothy hay, and cultivated crops, with moderate applications of mamire, have 
maintained yields, and with one exception returned a net income of $S.7G or 
over per acre. Cropping systems of dilfereut grains alternated, or of grain and 
corn alternated with moderate applications of manure hut without (dover, have 
not maintained yields, although an average net income of $7.75 per acre was 
realized. The yields of grain and corn grown continuously, with moderate 
amounts of manure, have been consistently lower than those obtained in the 
better rotations, and somewhat lower than those secured from rotations of 
grains only or grains and cultivated crops only. The average net income per 
acre has been $2.84 for wheat, $5.15 for oats, and $8.95 for corn. A 4-year 
rotation of oats, wdieat, clover hay, and corn showed increased yields over 
the same crops grown continuously of 13.7 per cent for corn, 14.95 per cent 
for oats, and 30.98 per cent for wheat, and increases in the net income per acre 
of 29,2 per cent, 35.2 per cent, and 72.3 per cent, respectively. Mangels grown 
continuously with annual applications of 6 and 12 tons of manure per acre, 
respectively, did not in either case yield a product equal to the cost of pro- 
duction. 

An average net return of $11.95 per acre was obtained from a 3-year rotation 
of oats, clover hay, and corn, with 6 tons of manure per acre applied preceding 
the com crop, A complete commercial fertilizer in place of the manure gave 
practically the same yields, but at a financial loss of $3.44 per acre. Raw rock 
phosphate, acid phosphate, muriate of potash, and nitrate of soda applied 
singly, in addition to the manure, resulted in losses amounting to $4.59, $3.77, 
$4.83, and $11.37 per acre, respectively. A complete fertilizer used in addition 
to the manure resulted in a loss of $8.84 per acre. 

A consistent lowering of corn yields during the last four years of the experi- 
ment was observed in the rotation without manure. Manure applied to meadow, 
in the spring of the year and preceding corn, failed to increase appreciably the 
hay yield and resulted in a lowering of corn yields. Pasturing off the grass 
crop as compared with removing two hay crops gave no increase in yield of oats 
or corn. There was no appreciable difference in the yields of corn on fall 
or early spring-plowed clover sod, although fall plowing is deemed the better 
farm practice. Oats were not so satisfactory on. double-disked sprijig-plowecl 
corn land as on double-disked fall-plowed land or as on corn land double disked 
only. On weedy, infertile, or compact corn land, plowing for grain crops is 
deemed preferable to double disking only. The stands of clover ami timothy 
and the yields of hay were less satisfactory when sown with oats on doulile- 
dlsked spring-plowed corn land than on double-disked fall-plowed land or on 
land double disked only. Yields of hay from clover and timothy sown broadcast 
averaged 2.65 tons per acre, while that drilled with the grain, in a 3-year rota- 
tion, averaged 2.89 tons. 

The author concludes from these results that adopting a systematic rota- 
tion of crops in which Is included clover and timothy for hay or pasture will 
ordinarily result In as large a total yield of grains and corn each year as for- 
merly, when the acres were cropped largely to grain and corn only. The net 
income per acre from the grains and com grown in rotation with, clover or 
similar legumes may be expected to be higher than from the same crops grown 
continuously or in rotations not including clover.” 

[Report of field crops work in Hawaii], F, G. Kkauss Sta, Bpt. 

1917, pp, 29-Sl, pL i^^—Field tests with leguminous and nonlegfiminous crops 
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for forage and green manure are noted as conducted both at the demonstration 
farm at Haiku and in cooperation with farmers. The crops used in these tests 
included cowpeas, velvet beans, peanuts, soy beans, alfalfa, pigeon peas, jack 
beans, Japanese cane, Sudan grass, Paspalum dilatatum, and corn. 

Among the most promising cowpea varieties are the Brabham and Iron for 
forage and green manure, the Groit and Taylor for seed, and the Whippoorwill 
as a general-purpose sort. The Brazilian velvet bean, the Improved Valencia 
peanut, the jack bean, and the pigeon pea are said to be well established. 
Alfalfa did not thrive on the raw uplands, but of 10 varieties tested smooth 
and hairy Peruvian gave the most promise. All varieties responded to liberal 
manuring and fertilizing with phosphate, but liming and artificial inoculation 
appeared to have no beneficial effect. Japanese cane and Paspalum are deemed 
preferable to Sudan grass, due to the susceptibility of the latter to rust. 

Corn sown in 30-in. row^s on a medium loam soil and receiving about 60 tons 
of green manure in the course of three years and 500 lbs. of high-grade fertilizer 
at .seeding time produced at the rate of 100 bu. per acre, as compared with an 
average jdeld of about 35 bu, per acre on virgin soil. Slightly less than one- 
half of the yield of the SO- in. rows was obtained from corn sown in 60-in. rows 
with all other conditions identical. This difference in yield is thought to be 
due to the added protection against strong winds afforded by the narrow spacing. 

Tests were made with grain sorghums, millets, buckwheat, and sunflower for 
chicken feed and with wheat, oats, barley, and rye, the last proving totally 
unsuited to local conditions. 

A strain of Bliss Triumph potato has been developed, and is said to be w^ell 
established in the Kula potato district. More than 50 per cent increase in yield 
resulted from spraying with Bordeaux mixture. 

Beport of [field crops work at] the Glen wood substation, J. B. Thompson 
{Maunm Sta. Rpt. 1917, pp. 4^-48, ph\ 2). — ^Pield tests with various crops to 
obtain suitable forage for dairy cows are reported in continuation of work 
previously noted (E. S. R., 37, p. 132), and additional work is described on me 
development of blight x-esistant strains of potatoes for the Glenwood section. 

The area planted to Paspalum dilatatum was extended at an estimated cost 
of $11.25 per acre, the relatively high initial cost being deemed justified by the 
permanent nature of the grass. The common bamboo grass (PmilcMm palmi- 
folium or OJiwlochloa palmifolia) is said to possess considerable value as a 
forage crop, being extremely palatable to stock. It is a prolific seed bearer. 
With clean cultivation aiid fairly liberal applications of stable manure, this 
grass gives promise of very satisfactory yields during the cold seasoix, one crop 
harvested from a small area yielding at the rate of 23.5 tons per acre. Canada 
field peas have proved to be of value when planted during the cool season 
of the year on soil treated with heavy applications of stable manure. Improved 
Swedish oats sown November 20, 1016, on soil which had received about 50 
tons of stable manure per acre, produced aiDproximately 24 tons of green feed 
when cut on April 9, 1917. Subsequent plantings made on December 12 and 28, 
1916, and on January 16, 1917, are said to have given excellent returns. Spelt 
and spring rye produced yields of gi'een feed of 15,687 and 17,430 lbs. per acre, 
respectively, after a growing period of 4.5 months. Both crops were badly in- 
fested with aphids, and are not deemed comparable to oats. Thoiisand-headea 
kale and Dwarf Essex rape drilled in rows on November 20, 1916, and trans- 
plated on January 5, 1917, made a vigorous growth during the cold season 
and yielded at the rate of 19.5 and 22 tons of green feed per acre, respec- 
tively. A planting of Dwarf Essex rape made in April was totally clestx'oyed 
by cutworms. Seedings of different species of bur clover were made in Novem- 
ber, 1916, and included Mcdicago scutcUata, AT. orMcularis, M. araMca, M. 
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Mspida, M. hispida sardocf, and M. tuherculata. M. scutellata was the first to 
reach niatui-ity, but is described as ranking lowest in forage production. 

Two varieties of potatoes of the so-called “ Hamakiia Hybrid ” designated 
as Blue Ribbon and White Ribbon, respectively, were grown in comparative 
tests for blight resistance with Portuguese Red and five common white varm- 
ties. The hybrid varieties and the Portuguese Bed exhibited a marked degree 
of resistance and oiityielded the white varieties in every instance. 

Report of the agronomy division, C. A, Sahr {Hawaii Sta. Rpt, pp. 

48-55, pL i). — This reports the continuation of previous work (E, S. R., 87, 

p. 181). 

In a study of soil aeration with rice, the increases favoring nonaeratioii in 
1916 were 1S.7 per cent for the spring crop, and 4.9 per cent for the fall crop, 
and in 1917 3.1 per cent for the spring crop. 

Plantings of Burbank and Early Rose potatoes produced average yields of out 
0.47 lb. per hill for both varieties, due to an attack of mites and to dry weather. 
Three varieties of sweet potatoes were propagated for cuttings for distribution. 

Individual yields of alfalfa varieties, based on 9 cuttings per annum for a 
period of 32 months, were obtained as follows: Utah Conamon 30 tons of 
green forage per acre, Kansas Common 28.4 tons, Peruvian 21.7 tons, and 
Turkestan 14.7 tons. Prom the same number of cuttings for a period of 28 
months, yields of Orimm, dry-land, and common alfalfa were obtained amount- 
ing to 26.6, 26.4, and 9.3 tons per acre, respectively. 

Tests with tepary beans for seed have given varying results, A fall seeding 
made a growth of 9 in., the ifiants dying before reaching maturity, while a sec- 
ond seeding drilled in rows 1.5 ft. apart failed to fill the space between the 
drills, but yielded at the ra,te of 10 bu. of shelled beans per acre. In a third 
test made under drier conditions, wdth the beans drilled in rows 2 ft. apart 
at the rate of 15 lbs. per acre, the crop attained maturity in 76 days and 
yielded at the rate of 33.4 bu. per acre. 

A new variety of pigeon pea introduced from India is said to have given 
favorable results. 

Brief notes are given on limited field tests with various grasses including 
Pohjtiias prcemorsa, blue couch {Di(iitaria didaetyJa) Napier (Pennisetum pur- 
pnrcum), Wilder, fuzzy top, Australian blue, and Natal redtop. In sorghum 
variety tests Sugar Drip wms again first in yield of both grain and forage. 
Nut grass control by spraying with a solution of 1 lb. of white arsenic and 
0-5 lb. of caustic soda in water to make 20 gal. when the plants were in full 
bloom necessitated treatments at average intervals of 10 days the first year 
and 65 days the second year. The third year, an interval of 9 months has 
elapsed since the last spraying without the appearance of any blooms. 

Variety and fertilizer tests with corn failed completely due to severe attacks 
by the leaf hopper {Paregrinus maidis), although the infestation was suiliciently 
controlled by means of parasites (OoietrasticJius sp.) to obtain a crop of sweet 
corn, the yield being at the rate of 43 bu. i)er acre. 

Small plantings of edible canna yielded at tl^ rate of 23 tons edible tubers, 
20.5 tons immature tubers, and 20.25 tons forage per acre. 

A wdiite sweet variety of cassava from Trinidad and a red bitter sort common 
to the islands, planted in the summer of 1915 and harvested in March, 1917, 
yielded at the rate of 31 and 16.25 tons fresh roots per acre, respectively. 

A study of forage-crop problems was begun in July, 1916, on the military 
reservation at Castner, Oahu, and experimental plantings were made ()f 
numerous leguminous and nonleguminous foliage crops. Chemical soil analyses 
show^ed from 1.24 to 6.02 per cent of manganese dioxid in the surface soil 
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(first foot) and from 0.7 to 3.67 per cent in the subsoil (seconci foot). Of the 
crops sown in the summer only pigeon peas and Japanese cane made satisfac- 
tory growth, all others failing completely after a period of about 70 days’ 
stunted growth. Fall seedings resulted in good stands, but no better growth 
was made than in the case of the summer plantings, except on small scattered 
areas where brush piles had been burned. The stimulated growth observed 
on these areas led to rather extensive studies of the eHeet of burning brush in 
ditches and on the level surface of these soils and incorporating the ashes with 
the soil, A comparative test of stable manure applied at the rate of 33 tons 
per acre in ditches 1 ft. deep and rolled level was also includ®d. Various 
crops, numbering 45 in all, and including grasses, oats, wheat, Japanese millet, 
edible caima, sorghums, cassava, and legumes, were grown on soils receiving 
the various treatments, and the resulting gi*owth is indicated in tabular form 
on a basis of 100 per cent for normal growth under normal soil and moisture 
conditions. The best average results for all crops were obtained from the 
manured plats, while burning over the ditched and level soil resulted in in- 
creased production over the untreated checks for practically all the crops. 
Observations are also noted on the effect of iron compound sprays on the 
various forage crops grown on manganese soils. Alfalfa sprayed with copperas 
every two weeks during April and May showed a slight effect previous to a 
cutting made June 2, but not on later growth, while on Japanese cane the 
effects were finite marked. 

Progress report, Substation ISTo. 7, Spur, Tex., 1909 to 1914, R. E. Dickson 
{Texas Sta. Bui MB pp. 7-33, figs. 7). — This reports the results of 

variety and cultural tests with alfalfa, Sudan grass, grain and forage sorghums, 
cotton, corn, small grains, and cowpeas; and of field experiments on time and 
methods of seed-bed preparation, and on manuring. The average annual pre- 
cipitation for the 20-year period 1895 to 1914, inclusive, was 21.73 in., of which 
15.17 in. fell during the six summer months. The average date of the last 
killing frost in the spring was March 18, and the first in the fall, October 25, 
for the period 1911 to 1914, inclusive. Much of the experimental work reported 
was conducted during 1914, when a total precipitation of 34.63 in. obtained. 

The successful production of alfalfa is deemed tbe most important contribu- 
tion of the substation to the agriculture of the State, a 4-y ear-old field giving 
a total yield of 3.74 tons of hay per acre in 1914. Fall seeding is said to be 
much more desirable tban spring seeding. In the fall of 1913 alfalfa sown in 
close drills and in 18 and 36 in. rows showed average yields auioimting to 2.27, 
1.42 and 1.22 tons of hay per acre, respectively. Yields of cured hay, ranging 
from 1.72 tons for Province to 2.96 for Turkestan, were obtained in variety 
tests conducted during 1913-14. A seeding rate of 10 lbs. per acre is deemed 
amply suflicient on a well prepared seed bed, while excellent results are said 
10 have been secured with a rate of 4 lbs. per acre. 

Seeding Sudan grass for hay in 18-in. rows, broadcast, and in 36-in. rows 
resulted in yields amounting to 4.927, 4.551, and 4.204 tons per acre, respectively. 
A seeding rate of 14 lbs, per acre gave a slightly heavier yield, 5.14 tons of 
hay, than rates of 7, 18, 22, 32, or 40 lbs. Sudan grass was also grown in close 
drills and in 36- and 18-in. rows for seed in 1914, and resulted in yields of 989.5, 
973.5, and 847 lbs. per acre, respectively. A seeding rate of 22 lbs. with a yield 
of seed of 1,209 lbs. was found to be superior to rates of 7, 14, 18, 32, or 40 lbs, 
per acre. 

In grain sorghum variety tests, Dwarf Yellow milo, feterita, and Dwarf 
White milo gave average yields of 50.58, 40..58, and 37.32 bu. per acre, re- 
spectively. Red Kafir, with a yield of 15.40 tons of green forage per acre, 
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Kafir corn witli 14,52 tons, and Dwarf Kafir with 14.27 tons were first in tests 
for silage production in 1914. In rate-of-seeding tests with Dwarf milo and 
Blackliull Kafir, the highest yields, amounting to 68.21 and 56.51 bu. per acre, 
respectiyely, were obtained with the plants 11.2 in. and 14.3 in. apart in 3-ft 
rows. Milo maize and l^afir corn planted in 3-ft, rows produced 50,53 and 
46.28 bu. per acre, respectively, as compared with yields of 46.45 and 30 bu. 
when planted in 6-ft rows. Date-of -planting tests with milo maize showed 
yields janging from 51,59 bu. for plantings made May 7 to 21.44 bu. for those 
made July 15. Variety tests with saccharin sorghums resulted in maximum 
yields of 6.068 and 6.051 tons of cured roughage per acre for Orange and Sumac, 
respectively. Further tests of the same varieties for silage showed yields of 
green forage amounting to 15.79 tons per acre for Sumac and 14.46 tons for 
Orange. 

Cotton variety tests conducted during 1912 and 1914 showed average yields 
of seed cotton ranging from 703.4 lbs. per acre for long staple to 1,003.57 for 
Cleveland Big Boll. Based on factors other than yield, Lone Star and Mebane 
Triumph are deemed best for local conditions, pending further trial. Half- 
and-Half is regarded as decidedly inferior to these varieties. The highest 
yield of lint cotton, 573.69 lbs. per acre, obtained in rate-of-thinning tests was 
secured with the plants thinned to 10 in. apart in 36-in. rows. 

June corn and yellow dry-land corn grown during 1914, an nnusually favor- 
able year for corn in this region, gave yields of 29.2 and 7.9 bu. per acre, re- 
spectively. Variety tests with wheat, barley, emmer, rye, and oats are held to 
indicate that the winters are usually too long and dry for the successful pro- 
duction of small grains. Turkey, Kharkof, and Crimean winter wheats and 
Tennessee winter barley are regarded as showing some promise. 

New Era and Early Buff cowpeas, with yields amounting to 12.22 and 12.6 
bu. of seed per acre, respectively, are deemed best for this locality. 

Date-of-plowing tests for seed-bed preparation are described and are held to 
indicate the need of early seed-bed preparation. Cotton yields varied from 
753.84 lbs. of lint cotton per acre for November 21 (1913) plowing to 593.29 
lbs. for April 2 (1914) plowing; yields of Sumac sorgbum for bay vaified from 
7.1 tons for February 2 plowing to 6.02 tons for April 2 plowing, and for silage 
from 19.69 to 17.25 tons per acre, respectively; and yields of cowpeas from 
10.41 bu. of seed per acre for the February 2 plowing to 7.5 bu. for the April 2 
plowing. Various methods of seed-bed preparation for milo maize were tested, 
the highest grain yield, 73.9 bu. per acre, being obtained from fall-1 i.sted plats, 
and the highest yield of green forage, 16,300 lbs., from plats fall-plowed 6 in. 
deep. Spring listing, as compared with January plowing, 3, 6, and 9 in. deep, 
for cotton resulted in yields of lint cotton amounting to .589.21 lbs. per acre for 
the former method and a maximum yield of 548.15 lbs. for January plowing 
3 in. deep. Fall plowing as compared with fall listing for cotton gave average 
yields amounting to 737,51 and 734.57 lbs. of seed cotton per acre, respectively. 

Applications of 2 tons of manure per acre to feterita gave yields of grain 
amounting to 39.73 bu., and of dry forage of 14,196 lbs. per acre, as compared 
with yields of 35.09 bu. of grain and 13,512 lbs. of forage, respectively, from 
umnanured plats. 

Progress report, Substation No. 8, Lubbock, Tex., 1909 to 1914, B. E, 
Kaepee (Texas Sta. Bui 219 (1911). pp. 5-36, 39-41, 7). — This reports the 

results df variety and cultural tests with grain and forage sorghums, corn, 
Sudan grass, millet, cotton, cowpeas, peanuts, broom corn, wheat, oats, and 
barley ; field trials of legume and nonlegume mixtures for hay, and of alfalfa, 
sweet clover, and beans ; and soil-fertility tests with feterita and cotton. The 
substation is located at an altitude of apimoximately 3,200 ft., and for the 
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4-year period of 1911 to 1914, indnsive, had an average annual rainfall of 
20.32 in., 75 per cent of which fell during the growing season, April to Sep- 
tember, indnsive. Data for three years indicate that the average date of the 
last killing frost in the spring is April S, and of the first killing frost in the 
fall, November 1. The experimental work reported covers the period 1912 to 
1914, inclusive. 

In variety tests with grain sorghums, the average yields of all varieties 
tested amounted to 32.66 hu. for feterita, 30.25 bu. for Kafir corn, and 28.79 bu. 
for milo maize. The dwarf varieties are deemed superior as indicated by 
average yields for 1913 and 1914 of 40.3 bu. per acre for Dwarf milo, 36.9 bu. 
for feterita, and 35.4 bu. for Dwarf Kafir. Spacing tests with these three crops 
conducted during 1914 showed average yields ranging from 36 bu. per acre 
for plants 6 to 7 in. apart in 3G-in. rows to 57.4 bu. for spacings of 2 to 3 in. 
Similar tests w'lth D^^mrf milo in 1913 and 1914 resulted in average yields of 
39.75 bu. fbr 3 to 4 in. spacings, 32.75 bu. for 5 to 6 in. spacings, and 2S.7 bu. 
for 7 to 8 in. spacings. Feterita and milo maize grown alone In 3 and 6 ft. 
rows and in pairs of 3-ft, rows with 6 ft. between pairs, as compared with 
growing the crops with cowpeas .sown in the interspaces, showed an average loss 
of grain of 5.6 bu. per acre and an average gain in cowpea hay of 350 lbs. 
per acre. It is concluded that the vu’actiee of mixed planting is not profitable 
for early grain sorghums in this locality. 

Corn varieties grown on the substation in 1914 showed a variation in yield 
of from 18.5 hu. for Brown County Yellow Dent, to 54.6 bu. per acre for Mexican 
June. The average yield of all grain sorghums tested for the period of 193.2 
to 1914, inclusive, amounted to 31.92 bu. per acre, tis compared with 20.04 bu. 
for IMexican June corn for the same period. 

In comparisons of Sudan grass and Tunis grass for forage, made in 1914, 
Sudan grass outyielded the latter in every case, showing a total average 
increase in yield of 0.85 ton per acre. Millet proved to be much inferior to 
Sudan grass. Seeded in 36-ln, rows at different rates of seeding, Sudan grass 
produced yields of hay ranging from 3.9 tons for a seeding rate of 1,3 lbs. ixu’ 
acre to 4.45 tons for a rate of 6.9 lbs. Seeded in close drills, it produced 2.36 
tons of hay per acre, and in 36-in. rows 2.35 tons, \vhile for the two years 1913 
and 1914 the highest average yield, 3.85 tons per acre, was obtained from 
plantings in IS-in. rows. In date-of-seeding tests the maximum yield for 

1913, 3,542 lbs. of hay, was secured from plantings made May 15, and for 

1914, 9,941 lbs., for plantings made xVpril 10. Sudan grass grown in rows for 
seed produced yields ranging from 294 to 910.5 lbs. per acre. 

Maximum yields of iniliet were obtained from seedings in close drills, and 
amounted to 2,062.5 lbs. for White Proso’ in 1913 and 3,437.5 lbs. for Yellow 
Proso in 1914. German millet seeded in S6-in, rows and in close drills produced 
1.5 and 1.49 tons of hay per acra respectively. Seeded in close drills it pro- 
duced 2,983 lbs. of hay per acre during 1912 and 1914, as compared with a 
yield of 4,855 lbs. for Sudan grass seeded in 36-in. rows. 

Variety tests with 14 saccharin sorghums conducted during 1914 resulted in 
maximum yields of green forage of 43,780 lbs. per acre and of dry forage of 
18,700 lbs, for Sumac. This variety was also highest in limited tests con- 
ducted during the period of 1912 to 1914, inclusive, with an average yield 
of 7,347 lbs. of dry forage per acre. Tests for seed production in 1914 resulted 
in maximum yields of 69.87 and 68.64 bu. per acre for Planters and Sumac, 
respectively. Sumac seeded in close drills at rates of 2 and 4 pk. per acre 
showed average yields of 7,947 and 7,675 lbs. of forage per acre, respectively. 

Cowpeas and saccharin sorghums planted together in 36-in. ‘rows and in close 
drills produced average yields of 5,487 and 3,084 lbs. of forage per acre, re- 
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spectively, while seedings of 6:1 and 4:1 mixtures of cowpeas and sorghums 
resulted in average yields of 4,057 and 4,524 lbs, per acre, respectively. Eate- 
of-seeding tests in close drills with a 4 : 1 mixture resulted in average yields 
of 3,721 lbs. of cured forage per acre for a 60-lb. rate and 3,609 lbs, for a 
30-11). rate. For the two years 1913 and 1914, the maximum yield, 4,207 lbs. 
was obtained from a GO-lb. rate. Tests of various planting rates of a 4 : 1 mix- 
ture sown in 36-in, rows showed a maximum yield of 7,186 lbs. of forage per 
acre tor a ID-lb. rate of seeding. A mixture of 6 parts cowpeas to 1 part Sudan 
grass seeded in 4, 6, and S pk. rates produced 3,300, 2,950, and 3,350 lbs. of 
cured hay per acre, respectively. Seeded alone at a 12- and 30-lb. rate, Sudan 
grass gave respective yields of 1,764 and 2,887 lbs. of hay per acre, but when 
sown with 60 Ihs. of cowpeas it produced only 1,056 and 2,039 lbs. of hay per 
acre, respectively. It is concluded that a mixed cropping syvStem is inadvisable, 
it being deemed more protltable to produce the crops separately and mix them 
when fed. 

Burnett and Mebane Triumph, with respective yields of seed cotton of 1,199.5 
and 980.4 lbs. per acre, were highest in cotton variety tests. In rate-of-thinning 
tests with two varieties during 1912 to 1914, inclusive, and with 3 varieties 
during 1913 and 1914, the highest yields were obtained from spacings of from 

11 to 12 in. in 3-ft. rows, amounting to 883.19 and 1,399.53 lbs. of seed cotton 
per acre, respectively. Similar tests with 3 varieties in 1914 showed a maxi- 
mum yield of 2,287 lbs. of seed cotton per acre for a spacing of 6 to 7 in,, 
together with the highest number of bolls per pound of seed cotton, 78.4. The 
results, on the whole, are deemed rather inconclusive, although a stand of 

12 in. apart in 3“ft. rows is regarded as satisfactory in this locality. 

The highest yiekllng cowpea varieties were Khotan, with an average yield of 
16.85 bu. per acre, and Old Bokhara, with 16.04 bii. Tests of different seeding 
rates of cowpeas sown in close drills for forage indicated that a rate of 6 to 
7 pk. per acre w'as best for maximum production. Seeded in rows for forage, 
a rate from IS to 20 lbs. gave the highest yield, 2,574 lbs. per acre. Aver- 
age result, s for all methods of planting for the period of 1912 to 1914, inclusive, 
showed a yield of 2,949 lbs. of forage per acre for drill plantings and 2,472 lbs. 
for row plantings. 

Peanuts are said to be successfully grown, as a rule, in this region, the Span- 
ish variety having produced an average yield of 32.15 bu. per acre for a 3-year 
period. 

Average yields of Tepary beans for 1912 and 1914 amounted to 17.67 bu. per 
acre. Navy beans^ and Extra Early Lima beans grown in 1014 gave yields of 
5.6 and 16,73 bu. per acre, respectively. 

Dwarf, Dwarf Standard, and Standaxxl broom corn produced yields of cured, 
clean, stripped brush in 1912 of 198, 251, and 257 lbs. per acre/ respectively, 
and of cured unstripped brush in 1913 of 1,622 and 2,355 lbs., respectively, 
for the first two vaxleties. 

Cereal eroj)s are regarded as rather uncertain except In seasons of abundant 
moisture sux>ply, although rye, wheat, and emmer are said to make excellent 
winter pasture. Maximum yields in variety tests with small grains were 
obtained as follows; Burger, Malakof, Turkey, and Crimean winter wheats 
with 5.S, 5.4, 5.2, and 5 bu. per acre, respectively; Burt and Sixty-Day oats 
with 11.5 and 10.4 bu. per acre, respectively; Odessa and Caucasian barley 
with 10.25 and 9.65 hn. per acre, respectively ; and rye with 10.8 bu, per acre. 

Applications of 2 tons of manure per acre to feterita resulted in yields of 
51.4 bu. for the manured plats and 49 bu. for the unmaimred. Similar appli- 
cations to cotton sho^ved an average yield of seed cotton of 1,593.1 lbs. per 
acre as compared with 1,524.2 lbs. for the unmanured plats. 
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The identification of varieties of barley, H. V. Haulan (U. S. Dept. Afjr. 
Bill 622 (1918), pp. 32, pis. Ij.).- — This bulietm presents a scheme of classifica- 
tion of cultivated barleys, designed primarily for the use of experiment-station 
^vorkers and advanced students in agronomy, and aims especially to coordinate 
previous schenies of classification, to render available work already published 
on barley, to suggest modifications for obtaining a more logical arrangement of 
the varieties, to add four new varieties discovered during the progress of the 
work, and to serve as a basis for a discussion of all the agricultural varieties 
of barley grown upon the farms in America. 

In describing species and varieties, only the major characters were used, 
embracing six variable factors, namely, fertility, adherence or nonadlierence of 
the flowering glume, outer glumes, terminal appendages of the lemma, color, 
and density. Less important characters were utilized in describing subvarieties. 
Keys are presented for the identification of the four recognized species of barley, 
viz: Hordeum imlgare, II. intermedium, E. distichon, and H. deficiens; of 32 
varieties occurring under the four species ; and of the subvarieties. 

An alphabetical list of rejected species, subspecies, and varieties, also of 
synonyms which have been published from time to time, has been prepared be- 
cause “ in the analysis of the relative value of the variable characters of barley, 
a number of variations were regarded as of too minor a nature to be used even 
in the description of named subvarieties. These included the elevation of the 
hood on a short awn, awns produced on the hood itself, malformed awns, 
sliort awns, the nature of the hairs on the rachilla, the toothing of the nerves 
of the lemma, and the widening of only the two outermost glumes at a node. 
Varieties established upon these characters are not recognized in the key.” A 
few groups founded on characters other than those just named have been in- 
cluded in the list. “ The most important of these is probably that of compound 
spikes. The inclusion of compound spikes as a recognized character would sim- 
ply double the number of varieties. In barley, proliferation of spikes is com- 
mon, but in most strains it is not inherited. In others, while the tendency is 
transmitted, it is inherited imperfectly.” 

Distinction between colors and variations of density are not deemed suffi- 
ciently well established to be entirely satisfactory for use in taxonomic work, 
and are regarded as flelds for further study. 

The identification of thrashed barley by means of the keys is described, and 
in the common agronomic varieties the chance of error is said to be negligible. 

A key has also been prepared listing a few well-known agronomic varieties 
of barley in each of the more common subvarieties, althongii no attempt is made 
to distinguish between the agronomic varieties within a subvariety. “ In the 
varieties at present grown in America, separations are most difficult in tlie lax 
forms of the common 6-rowed barleys. In general, there are two groups, the 
Manchuria-Oderbrucker and the Coast. These groups are separated by the 
longer, heavier grain and the more tenacious awn of the latter, Witliin a 
group such as the Manchuria, identifications must be based on combinations of 
minor characters, such as the density of the spike, the nature of the hairs on the 
rachilla, the length of grain, and, if necessary, distinctive culm characters and 
the length of the growing season.” 

A list of 41 titles is appended, comprising the literature cited. 

The agricultiiiral situation for 1918. — VIII, Corn.~™A large acreage of 
corn needed (K. Sf. Dept. Apr., Office l^ec. Circ. 91 (1918), pp. id). —This presents 
a general discussion of the relative importance of the corn crop and of means 
for increasing the acreage and yield per aero. The employment of improved 
implements in preparing the land and in planting, cultivating, and harvesting 
the crop is recommended in addition to the use of good seed, iiiii:)roved cropping 
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conditions, and tlie control of insect and otiier enemies. The utilization of the 
crop for luiman and stock food and as a raw material for the rnauiifactiire of 
iiuiuerous products is noted. 

Method of sale of war emergency seed corn to farmers in certain States by 
the United States Dei^artnient of Agriculture {IL ti. Dept, Agr., Ofjicc b'ce. 
Oirc. 105 (1918), pp, 3).' — Directions are given for filing ayiplications for seed 
corn by farmers in those sections of Ohio, Indiana, Michigan, Illinois, Iowa, 
Minnesota, Nebraska, Missouri, and Wisconsin where a shortage of viable seed 
is known to exist. 

The seed-corn situation for 1918, W. D. Btjklison and G. TI. Dunoan (IUD 
mis 8^ta, Giro, 211 {1918), pp. 8, figs. 5). — This describes the preparation and 
manipulation of the so-called rag-doll tester for seed corn, together with brief 
notes on the sawdust and sand box tester. Summarized data show that yields 
of corn from seed produced near Urhana (central Illinois) and grown at 
ITrbana and at DeKalb (northern Illinois) have varied but little over a period 
of several years. 

The agricultural situation for 1918. — IT, Cotton. — Maintaining the supply 
of cotton {U. 8. Dept. Agr.^ Ofiicc Sec. Oirc. 88 {1918), pp. S4 ). — The present 
status of cotton production throughout the world is reviewed, and the demands 
placed upon the United States for cotton and its by-products are noted- 

Increased production per acre by employing superior varieties, including the 
substitution of long-staple upland strains wherever possible, and by adopting 
improved methods of culture is deemed more desiralde than increased acreage. 
The relation of disease and insect enemies to cotton growing is discussed with 
special reference to the appearance and measures for control of the pink boll- 
worm. 

Factors entering into the marketing of cotton with regard to a proper grad- 
ing and handling of the product are outlined, and the advantages of coopera- 
tion among producers to obtain uniform lots of cotton, to build giiis and oH 
mills, and to employ expert graders are indicated. 

Oin compression of bale cotton to a density of 33 lbs. per cubic foot, or com- 
pression to a density of from 3.5 to 37 lbs. by high-density compression, at 
terminal points, is recommended as a means of materially reducing the number 
of freight cars required to carry the crop. It is estimated that a car holding 
SO bales of uncompressed cotton would hold 65 hales of ordinary railroad- 
coiiipressed cotton or 115 liales of high density compressed cotton. Further- 
more, by selling cotton in the bale by net weight it is claimed that the custom 
of adding surplus tare to bring the tare up to the full amount ullowt'd would 
be eliminated, and that 2,200 less freight cars would be required to move a 
12,000,000-bale crop. 

The agricultural situation for 1918. — IX, Potatoes. — An amjile supply of 
potatoes needed {V. S. Dept. Agr., Office Sec. Girc. 92 {1918), pp. 99. fig. 1). — > 
The potato is said to contribute about 13 per cent of our food material in 
normal times and to serve as a bread grain supplement or substitute, and for 
these reasons an adequate production at the present time is deemed most im- 
portant. The crop of 1917, amounting to 442,536,000 bu., was the largest in 
the history of the country, while dming the four years 1914 to 1917 the average 
acre yield ranged from S0.5 to 110.5 bu. 

Field practices and cultural methods employed in the early-trucking regions 
of the South and South-west, in the late or main crop region of the North and 
West, and in the irrigated I’egions of the West are described in considerable 
detail. The more important potato diseases and insect pests are noted, and 
appropriate control measures are outlined. The subjects of grading and 
marketing potatoes are also discussed. 
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Potato culture, T. B. Hutcheson and T. K. Wolfe {Virginia Sta. Bui. 217 
(1917), pp. 16, figs. 5). — This bulletin outlines cultural iiiethocls for potatoes 
based upon experimental worh and observations made at Blacksburg on 
Flagerstown silt loam soil and deemed applicable to most of the soils west of 
the Tideu'ater area. 

In tests of eju'ly, medium early, and late varieties of potatoes, the highest 
average ,\'ie]ds for a 5-year period were obtained from Irish Cobbler with 152.06 
bti. per acre, Early Rose with 170.30 bu., and Yulcan (3-year average) with 
102.57 bu., respectively. Eye pieces and 0.5, 1, and 2 oz. seed pieces \vere em- 
ployed in 3-year tests to determine the influence of size of seed piece on yield 
with average results of 43.93, 99.75, 14S.13, and 172.53 bu. per acre, respec- 
tively. A comparison of sprouted and unsprouted seed made during 1915 and 
1916 resulted in yiehls of 143.13 and 137.5 bu. per acre, respectively. 

Potato fertilizers are briefly discussed, and notes on storage and on potato 
diseases and insect pests and their control are presented. 

Black heart and the aeration of potatoes in storage, F. 0. Stewaut and 
A, J. Mix {New VorJc State Sia. Bui. 436 {1917), pp. 321-362, pis. 10 ). — The ac- 
cidental discovery that the exclusion of air from potatoes induced the produc- 
tion of black heart at temperatures much below those employed by Bartholomew 
(E. S. R., 35, p. 349) led the authors to undertake extensive investigations to 
determine the relation of the air supply to the occurrence of black heart, and 
also to determine the effect of storing potatoes in deep piles in cellars and bins 
and in unventllated pits and piles out-of-doors. Most of the experiments were 
made with sound washed and dried tubers placed in wide-mouthed glass museum 
jars having a capacity of 3,500 to 3,700 cc., and provided with tight-fitting ground 
glass stoppers which were hermetically sealed. To study the effect of storing 
potatoes in deep piles, tall galvanized iron cylinders 9 in. in diameter and from 
SO to 126 in. in height were employed. These were left open at the top, but 
were air-tiglit at the sides and bottom. One experiment was made out-of-doors 
with piles of potatoes protected from freezing by a covering of oat straw and 
soil. The temperatures varied from 2 to 24"^ C. (35 to 75“ E.). The experi- 
ments Avere conducted during April and May, 1914; from January to May, 
1915 ; and from October, 1915, to May, 1916. The Sir Walter Raleigh was used 
throughout the investigation. The observations are fully discussed, and form the 
basis for the following summarized statement of the conclusions reached : 

Potatoes can not long endure close confinement. Within a certain length of 
time, which varied with the temperature and quantity of air available, tubers 
confined in hermetically sealed jars became moist over a part or the whole of 
their surface, and if tliey were then exposed to the air the moist surface areas 
turned brown, and the color of the flesh changed first from white to pink and 
then to black. With a volume of air equal to the volume of the tubers, a con- 
finement of 10 or 12 days was sufficient to produce the symptoms described pro- 
vided the temperature was around 70* P. At a temperature of 55 to 60* 
about 20 days were required, and at 40* from 23 to 40 days. Tubers in half 
full and quarter full jars behaved similarly to those in full jars, except that the 
symptoms were slower in making their appearance. Tubers confined in sealed 
jars with less than abont ten times their volume of air were unable to do more 
than barely start sprouts. For normal sprouting about 19 volumes of air per 
volume of tubers were required. Black heart may be expected to appear when- 
ever the volume of air available to the tubers is less than that required for 
normal sprouting. 

Different tubers of the same lot exhibited marked differences in suscepti- 
bility both to black heart and to surface discoloration. The cause of this has not 
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been determined. It appears doubtful that the si%e of the tubers is an im- 
portant factor. 

Data obtained from the experiments udth tubers in deep tanks to determine 
how deeply potatoes may be piled with safety were deemed insiilTiclent for the 
formulation of dehnite rules, but it apr->ears that 0 ft. should be considered 
the luaximum depth ot piling when potatoes are to be stored for several mouths 
at temperatures below 45°, while at temperatures above 50° Ibe depth limit 
should be 3 ft. if the potatoes are to he stored longer than three or four 
weeks. Tubers suffering from iusutlicient aeration through deep piling behaved 
in general like tubers in sealed jars, sprouting feebly or not at all, becoming 
moist on the surface, discoloring externally upon exposure to the air, and often 
being affected with black heart internally. The principal difference was in 
the occurrence of rotten spots caused by fungi and bacteria. 

Black heart sometimes occurred in potatoes stored out-of-doors in pits, and 
was due to iiisntlicient aeration, although the experiments indicate that the 
aerfition of potatoes in uii ventilated pits is better than might be supposed and 
that the ventilation of small pits is unnecessary. 

Injury resulting from insiUlicieut aeration was due to the lack of oxygen rather 
than to the accumulation of carbon dioxid. 

Tubers affected with black heart produced by exposure to high temperature 
usually appeared normal externally, while those affected with black heart 
produced by exclusion of the air usually showed more or less surface dis- 
coloration. 

Insufficient aeration during storage did not cause spindling sprout, the tubers 
upon being supplied with air sprouting normally if at ali. 

Tubers severely affected with black heart are deemed unlit for seed purposes, 
but slightly affected tubers may bo planted. If tubers are sound and normal in 
apparance, it is said to be unlikely that they have been injured for seed pur- 
poses by any storage conditions to which they may have been subjected. 

The prevention of black heart is a shipping problem as well as a storage 
problem, as the trouble often results from the overheating of potatoes during 
shipment in stove-heated cars. 

Poor ventilation injures stored potatoes, P. H. Hall {New York State 8t<i, 
Bui. popular ed. {JD17), pp. 11, figs. 5 ). — A popular edition of the above. 

The agTicultiiral situation for 1918. — VI, Bice. — Produce more rice for 
consumption and export (U. 8. Dept. Agr., Otjlcc Sec. Cire. 89 (1018), pp. 24, 
figs. 2 ).- — The value of rice for hiiinau food is emphasized and increased con- 
sumption in the United States urged. The production of rice in tins country 
attained a .maxiimim of from 86,000,000 to 40,000,000 bii. during the last two 
years, the consumption being about 90 per cent of the amount i>roduced. Im- 
ports declined approximately 40,000,000 lbs. during the last three years, while 
exports increased about 139,000,000 lbs. for the same period. The Iprge.st 
acreage was seeded to rice in this country in 1917 and amounted to 964,100 
acres, while it is estimated that millions of acres are well adapted to growing 
the crop. Aside from increased acreage, means for increasing the output of 
rice suggested include better methods of irrigation ; proper ^seed bed prepara- 
tion, seed selection, and method, rate, and time of seeding; the judicious use 
of fertilizers; the proper drainage of land for harvesting the crop; careful 
thrashing the eradication of weeds; and the control of insects and diseases 
affecting the crop. 

The agricultural situation for 1918. — ^III, Sugar, — ^More beet and cane 
sugar should he produced (U. S. Dept. Agr., Office Sec. Giro. 86 (1918), pp. 
$4, figs. 2 ). — ^Stating that the world’s annual shortage of sugar since the war 
began has been more than 2,000,000 tons, the possibilities of increasing the 
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sugar supply for 1918 by curtailing consumption of reffned sugar and by main- 
taining and, wherever possible, extending the domestic cane and beet-sugar 
output are fully discussed. The measures outlined may be summariziecl as 
follows: The cane sugar supply may be maintained and increased by extend- 
ing cane growing to suitable lands; by better cultural methods; by adopting 
a rotation system that will improve the soil; by the improvement of cone 
varieties through selection and breeding; by the control of diseases and in- 
sects; by utilizing to the best advantage the by-products (tops, leaves, bagasse, 
and molasses), including a combination of live-stock ijrodiiction with cane 
growing, thus utilizing tops and leaves for feed and increasing the supply 
of barnyard manure; by developing and extending the cane-sirup industry to 
provide a substitute for refined sugar and thus conserve the supply; by im- 
proving the methods of making sirup so that a better and more uniform grade 
will be produced and a wider and a more constant market obtained ; and by 
producing raw sugar suitable for many household purposes. 

Measures recommended for maintaining and increasing tlie beet-sugar out- 
put include the improvement of cultural methods; proper methods of crop 
rotation; a proper relation between sugar plants (beet or cane) and live stock, 
permitting the feeding of a larger supply of by-products (tops, pulp, and mo- 
lasses), and the production of a larger supply of manure; a proper relation 
between mill capacity and quantity of raw material produced, so that a 
maximum mill run will be possible ; the bringing under cultivation of suitable 
new areas not now productive, such as certain uncultivated Indian lands in 
Montana, Wyoming, and Idaho; the drainage of certain wet areas otherwise 
capable of producing profitable crops of beets; the development of new systems 
of irrigation in dry areas otherwise suited to sugar-beet culture and the exten- 
sion of established irrigation systems in irrigated areas where sugar-beet 
growing is or may be carried on profitably; increasing the beet acreage in 
present beet areas by inducing more farmers to grow beets; harvesting the 
beets more carefully, so that there will he no wmste of the sugar-containing 
part of the beet or of its by-product; developing satisfactory seeding and Imr- 
vesting machines and other beet implements that will save labor and expense 
in producing and handling beets ; the production of an adequate supply of high- 
grade sugar-beet seed; and the development of strains of sugar beets that will 
produce a greater tonnage of beets and yield a greater percentage of sugar. 

The agricultural situation for 1918. — VII, Wheat. — More wheat is needed 
for home use and for the Allies (U. S. Dept. Agt\ Office Virc. SO {12 IS), 
pp. S2 ). — A general review of the wheat situation throughout the world with 
regard to acreage, production, and consumption is presented. The needs of 
England, France, and Italy are especially emphasized and the necessity and 
ability of the United States to meet these needs indicated. 

The total supply of wheat for the year 191T-1S in this country is estimated 
to be 699,000,000 bu. and the demand of the Allies upon the UnitcM States, 
Australia, and India more than 200,000,000 bu. beyond that required by Bimil 
and neutral countries and to offset the losses by sinkings. Normal consumption 
in this country, said to be at the rate of 5.3 bu. per capita, would necessitate 
the retention of 549,000,000 bu., seed requirements of 87,000,000 bu., and stocks 
on hand July 1, 1918, of 40,000,000 bu. These estimates lead to the conclusion 
that the normal consumption must be reduced and that production must be 
increased in 1918. 

The measures adopted for the conservation of wheat and the stimulation of 
production both in this country and in Europe are outlined with particular 
reference to winter and spring wheat acreage in the United States : the farm- 
labor problem; important practices in wheat growing, including selection of 
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soil, fertilisers, crop rotations, and preparation of tlie seed; tlie availability 
of seed stocks, and approved control measures for the principal insects and 
diseases attacking the wheat crop. 

The value of x’yo as a substitute for wheat under certain soil and climatic 
conditions and possible uses of the crop are noted, and increases in rye produc- 
tion in the United States reviewed. 

The control of wheat by the Food Administration, and the fixing of wheat 
prices at primary markets in 1917 and in 1918 are also noted. 

Experiments with durum wheat, C. K. Baix and J. A. Glaek (17. 8, Dept. 
Agr. Bui. 618 (IBIS), pp. 6//, fig^< IS ). — ^The authors discuss the history of durum 
wheat in the United States, the agronomic adaptation of the crop, statistics of 
production, the characters and relationships which mark the durum wheats as 
distinct from the common wheats, and present the results of all the principal 
variety tests with durum wheat conducted in this country during the period 
1S95 to 1916, inclusive, together with the results of two experiments made in 
Canada. 

The work comprises an assemblage of the principal accumulated exi)erimental 
data from 30 field stations, many of which are here published for the first 
time, while some have appeared previously in publications cited. The investi- 
gations have been made cooperatively and independently by this Department 
and by the State experiment stations. The stations from Avhich the data were 
obtained are grouped as follows: Subhumid Prairie States, including McPher- 
son and Manhattan, Ka^s. ; Ames, Iowa ; Brookings, S, Dak. ; Fargo, N. Dak. ; 
Lincoln, Nebr. ; Ashland, Wis. ; and St. Paul and Crookston, Minn. ; the Great 
Plains or serai arid area, including Hays, Ivans. ; Highmore, Eureka, and Newell, 
S. Dak.; Dickinson, Edgeley, Langdon, and lYiniston, N. Dak.; Moccasin. 
Mont. ; Archer, Wyo. ; Amarillo, Tex. ; Akron, Colo. ; North Platte, Nebr. ; Bran- 
don, Man. ; and Indian Head, Sask. ; and the basin and coast or arid area of 
the far West, including Nephi, Utah ; Aberdeen, Idaho ; Burns and Moro, Greg. ; 
and Modesto and Oliico, Cal. The results obtained in the variety tests are 
presented in tabular form and discussed in detail, and the yields of the durum 
wheats are compared with those of standard common wheats grown at each 
station. The detailed presentation of these data are briefly summarized as 
follow's : 

For the nine stations in the subhumid prairie area, it is concluded that “ in 
general, the durum wlieats are not adapted to the humid conditions often obtain- 
ing in the eastern part of this area, but they do comparatively well in the sub- 
humid northwestern part. In the southern part of the prairie area, 'which in- 
cludes the eastern porti<ms of Ivamsas and Nebraska, neither diinim nor common 
spring wheats do well. Wherever the hard red winter wheats of t|ie Crimean 
group can be grown they greatly outyield any spring wheat. In the b<)x*theastern 
poi'tion of this area, under the conditions obtaining at Ashland, and St. 
Paul,_Minru, wdnter wheat is reaching the northern limits of its pi^ent culture, 
and is not so outstandingly superior. The durum wdieats are eciu^! in yield to 
some of the common w’heats and poorer than others. The value of the durums 
will depend on the quality of their grain and the need w^hich etists for their 
rust resistance. In the northwestern portion of this area, including the western 
part of Minnesota and the eastern parts of the Dakotas, the dufim wheats have 
a much higher comparative value. They largely outyield the spring common 
wheats and nearly equal winter wheat in the districts where it iikn be grown at 
all. Of the varieties of durum wheat tested Arnautka is best a|apted for grow- 
ing in western Minnesota and the eastern portions of the Dakq|as.” 

The summarized results from 15 stations in the Great Plains firea are thought 
to support the following conclusions ; “ Durum wheats produce; very well in all 
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but the southern part of this large area. No spring wheats do well in the south- 
ern part of the Great Plains. Wherever the hard red winter wheats of the Grimean 
group can be grown commercially they are better yieiders than any spring 
wheat. In the higher and drier parts of the plains of Colorado and Wyoming 
and in central South Dakota their advantage is very small. In the central and 
northern parts of this area, wherever spring wheat is commercially importaiitj 
durum exceeds spring common wheat in yield almost without exception. 
Usually this is by a large margin, of 10 to 30 per cent, but occasionally by as 
little as 5 per cent. 

“ Of all the varieties of durum wheat tested in this area, the Kubanka is best 
adapted to all the varying conditions. It is most suitable for central and west- 
ern North and South Dakota and eastern Montana, at altitudes ranging from 
1,800 to 4,000 ft. The Arnautka is slightly better adapted to the more humid 
eastern part of the Northern Plains with altitudes ranging from 1,000 to 1,800 ft. 
The Pelissier is a better yielder in the western and drier sections at altitudes 
of 4,000 to 6,000 ft. 

number of pure-line selections of durum wheat are proving better adapted 
to the local conditions where they were developed than are the older standard 
varieties. Three which dilfer appreciably from the standard varieties from 
which they were selected have been named. Five of these races appear to be 
of sufficient value to be tested under a wide range of conditions. They are as fol- 
lows: Acme (C. I. No. 5284), a selection from Kubanka (G. I. No. 1516) made at 
Highmore, S. Dak.; Arnautka (G. I. No. 4064), a selection from Arnautka (0. I. 
No. 1494) made at Akron, Colo. ; Monad (G. I. No. 3320), a selection made from a 
field in Russia but tested at Dickinson, N. Dak. ; Buford (C. I. No. 5295), a selec- 
tion from Taganrog (C. I. No. 1570) made at Williston, N. Dak. ; Kubanka No. S 
(0. I. No. 4063), a selection from Kabanka (C. I. No. 1440) made at Dickinson, 
N. Dak. Of these five, Acme and Monad are very rust resistant.” 

A study of the data from the six stations located in the arid basin and coastal 
areas indicates that “except for the Crimean group of winter wheats, the 
standard varieties of the western areas differ from those of the Great Plains 
and Prairie States. In these areas the better yields have been obtained from 
hard red winter wheats of the Crimean group or from some variety of soft white 
wheat.” 

A bibliography of 99 titles is appended. 

Cost of harvesting wheat by different methods, A. P. Yeekes and D. M. 
Chxjech {U. S. Dept. Agr. Bill. 627 { 1918 ), pp. 22, pis, 2 ). — Summarized data 
are presented and fully discussed regarding the present cost of harvesting 
wheat in the United States with binders, headers, and combines, and of shock- 
ing and stacking wheat, as compared with harvesting by hand, as formerly 
practiced. The observations are based on a large quantity of statistics relative 
to operating expenses, including man and horse labor; original cost of the 
apparatus; repair, interest, and depreciation charges; and the cost of twine. 
Various other factors entering into consideration are the topography and size 
of the fields, the area covered by the various pieces of apparatus studied, the 
chai^acter of the soil, the yield of grain and straw, the climatic conditions, etc. 

“ The cost of harvesting wheat at the present time varies widely in different 
sections of the country largely because of the different methods employed in 
these operations. In most cases the particular manner in which the crop is 
handled is influenced by climatic conditions and the requirements of the 
cropping system followed, as well as by the character of the wheat itself. 
The various methods followed throughout the country, therefore, generally are 
those which have been found to be well adapted to the particular conditions 
65162°— 18 4 
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existing wliere they are used, although local custom has in some places 
operated to continue systems that are more expensive than others which would 
be entirely practicable.” 

The total estimated cost of cutting one acre of wheat with a binder varied 
from .$0,884 for a hinder with an 8-ft cut to $1,173 for a binder with a 6“ft. 
cut, each machine being drawn by 4 horses. The possibilities of reducing the 
cost of harvesting with a binder by the use of -a small gasoline engine to 
operate the binder mechanism are briefly discussed. Twelve and 14 ft. headers 
with different sizes of crews showed a total cost of $1.06 per acre each for 
12'ft. headers with 5 men and 10 horses and for 14-ft. headers with 6 men 
and 12 horses, as compared with a cost of $1.34 for 32-ft. headers wdth 6 men 
and 14 horses, and $1.38 for 14-ft. headers with 8 men and 16 horses. In the 
case of the combines the maximum cost per acre was $1.88 for the 14-ft. size 
employing 5 men and 24 horses, decreasing to $1.32 for the 24-ft. size employing 
6 men and 36 horses, with a minimum of $1.10 per acre for the 7-ft. size 
requiring 2 men and 8 horses. 

The cost of shocking estimated for various yields ranged from 16 cts. per 
acre for yields under 20 bu, to 26.5 cts. for yields of 31 bu. or over. The cost 
per acre of stacking wheat is estimated to be $1,065 for one man pitching and 
one man loading ; 80 cts. for 2 men pitching, with one wagon ; and 88 cts. for 2 
men pitching, with 2 wagons. Based on present values for man labor, it is 
estimated that cutting wheat with a cradle and binding and shocking by hand 
wmuld cost approximately $1.60 per acre, as compared with an average cost 
of $1.23 for the modern binder, assuming a yield of 16 bu. per acre in each case. 

It is concluded that the greater items of expense are for man and horse 
labor and depreciation of machinery. The large machines showed the smallest 
cost per acre, while a material saving in harvesting expense is deemed possible 
by a little inexpensive care of the apparatus, such as better housing, careful 
overliaiiliog during the winter, etc. 

The application of dockage in the marketing of wheat (V. aS?. Dept Agr., 
Farmers' Bui. V19 {1917), pp. 3-12, fig. 1). — ^The object of this publication is 
to explain clearly to grain farmers and dealers the methods of determining 
dockage and its relation to the marketing of wheat under the United States 
drain Standards Act. The equipment necessary for separating dockage is 
briefly described, the methods of determining and handling dockage outlined, 
and the value of dockage indicated. Improper applications of the dockage 
system are discussed, and the conclusion reached “ that the majority of the 
objections to the assessment of dockage have arisen through misunderstandings 
as to the proper methods of applying dockage to the grading of wheat.” 

Shrinkage in grain, F, A. Welton {Mo. Bui. Ohio Sta., S {1918), No. 2, pp. 
S9-ljS ). — This reports the results of shrinkage tests with well -matured and with 
damp corn, also with oats, wheat, rye, and soy beans, in an effort to determine 
" the exact loss from shrinkage in grain held in storage. 

One hundred lbs. of well-matured ear corn was placed in a wooden box on 
November 1, 1908, and each succeeding year for eight years, and stored In the 
loft of a corn crib, there being a free circulation of air about tlie grain at all 
times. The monthly shrinkage for each of the eight years was determined. 
The total shrinkage per year ranged from 6.5 to 26.75 per cent, with an average 
maximum of 20.41 per cent. With one exception (1908-09) the shrinkage 
Increased uniformly, the maximum being attained from July 1 to September 1. 
Decided variations from the average were thought to he due to unusual climatic 
conditions during the growing season, especially excessive rainfall 

A duplicate lot of 100 lbs. of corn was kept under the same conditions as 
noted above, and moisture determinations made on samples of both corn and 
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cob on the first of each month. The 8-year average results showed that on 
November 1, immediately after shelling, the grain contained 24.91 per cent 
moisture and the cobs 41.51 per cent. 

Damp corn was likewise stored for five years, analyses showing that on 
November 1 the shelled corn contained 30.29 per cent moisture and the cobs 
50.21 per cent. The maximum shrinkage was attained on August 1, and 
aruoiinted to 29.2 per cent. In both grades of corn the gi*eater part of the 
excessive moisture was retained until after March 1, -while a-fter August 1 
both grades absorbed moisture, show-ing an average increase of 4.17 per cent 
from August 1 to the date of maximum increase, which occurred the following 
February to April. Values of, corn, equivalent to $1 per bushel on November 1, 
have been computed at which the crop must he sold to avoid financial loss 
through shrinkage in storage. These prices attained maxima on August 1 of 
$1.26 for well-matured grain and $1.41 for damp grain. 

For five consecutive years 40 hu. each of oats and wheat were weighed and 
stored in a bin for approximately one year, after which the contents of the bin 
were reweighed. Forty bu. of rye were similarly treated for a 4-year period. 
Increases in weight w’ere noted in two eases each with oats and rye and in 
one case with wheat. On the average the oats gained 0.86 per cent moisture, 
while the wheat and rye lost 2.04 and 3.62 per cent, respectively. Data are 
presented which indicate that only slight fluctuations of the moisture content 
of the small grains occurred throughout the year. 

Forty bu. of soy beans stored in a small bin November 2, 1911, contained 
17.67 per cent moisture, and when weighed at the end of the storage period, 
October 23, 1912, shelved a loss of 3.76 per cent 

Seed Pi/cporter ({7. S. Dept. Agr., Seed Rptr., 1 {1918)^ No. 5, pp. 8, fig. 1 ). — 
The principal feature of this number is a summary by States of the seed-corn 
situation based on information from various sources in an effort to show the 
predominating features. The States included are Illinois, Iowa, Nebraska, 
Missouri, Kansas, Indiana, Ohio, Minnesota, North and South Dakota, Wis- 
consin, Michigan, Kentucky, Tennessee, New York, Pennsylvania, Delaware, 
Virginia, and West Virginia. Tabulated data are presented showing the seed- 
corn deficiencies and surplus supplies in the first 12 States named above. 

Statistical information relative to the stocks on hand and total receipts of 
red and alsike clover is presented, based on the War Emergency Seed Survey 
of January 31, 1918, and, in addition, data showing the stocks held for export 
as found by the Export Clover Inquiry of February 13. 

The method of procedure as to approval of export shipments of corn to 
Canada by the War Trade Board is outlined. 

The provision for war-emergency purchases and sales of seeds to farmers by 
this Department, as autharized by the Food-production Act of August 10, 1917, 
is described, and its administration in the southwest, northwest, and south 
plains areas is indicated. Provisions for handling the seed-corn situation are 
noted from another source on page 834. 

Brief comments on tagging shipments of seed corn (E. S. E., 38, p. 441), the 
vegetable seed situation, profiteering in seeds, and seed-corn prices are pre- 
sented. Data on the imports of forage plant seed permitted entry into the 
United States during February are given as usual. 

HOETIClTLTTrEE. 

Report of the horticultural division, J. E. Higgins {"Hawaii Sia. Ept. 1917, 
pp. 11-23. pi. 1. fig. 1 ). — Work with seedling pineapples (E. S. R., 37, p. 142) 
was continued during the year. Several thousand potted seedlings are under 
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observation and are to be broiieriit to fruit under re.5:^iilar field conditions. 
Seleetions were made in tbe fields of several hundred pineapple plants to be 
propaj^atecl by slips or by suckers to determine the constancy of certain 
eliariicters under asexual propaputioiu Throuj^ii the cooperation of the Ollice 
of Foreign Seed and Plant Introduction of the U. S. Department of Agricul- 
ture two varieties new to tiie island were introdticed, one, the MacGregor, from 
Queensland, wiii<*h is said to be iiumune to the black heart disease; the other 
variety, the Gornmonwealth, is a seedling which has given much promise in 
Australia. 

In connection with investigations of fruits suited to tropical conditions a co- 
operative vineyard of about an acre in extent was established and various 
fertilizer, variety, and ciiltiirnl experiments are in progress. Tlie fertilizer ex- 
periments thus far conducted indicate that phosphoric acid in liberal amounts 
must be applied to the type of soil used. It was found that the Japanese 
beetle (Adorcfus uinhrosus), one of the most important insect pests of grapes 
in tliat region, was fairly well controlled by using rather strong doses of 
arsenical sprays. 

The principal work with avocados has been in connection with the develop- 
ment of a winter-rii>ening type with a rind sufficiently hard and tough for pro- 
tection from the fruit fly and for profitable shipment. Several different avoca- 
dos resulting from the crossing of an unnamed promising seedling of Guate- 
malan type with pollen from four varieties of West Indian avocados are under 
observation. Seven varieties of avocados attracting much attention in Cali- 
fornia were introduced into Hawaii during the year. 

A number of mango hybrids have been produced in an attempt to combine 
the several good qualities of the different varieties and are being grown to 
fruiting. In connection with the papaya breeding investigations, it is noted 
that the excellence of flavor which characterized one of the original selections 
has now been transmitted through three generations in a large proportion of 
the offspring. There is also an encouraging ratio of bearing to non))eai1ng 
trees. Breeding work is being conducted with certain varieties of tomatoes in 
an effort to secure a strain combining sufficient size with resistance to the 
melon fly, Daevs cucurUtw. 

Notes are given on the possibilities of cacao growing in Hawaii, including a 
discussion of climatic and soil requirements, previous trials of cacao, and 
methods of cultivation. 

[Horticulture at Substation Ho. 8, Lubbock, Tex., 1909-19143, R. E. 
IvABPER {Texas Bta. But B19 {1911), pp. S6-S9, figs. 2)* — A brief summary of 
variety and adaptation tests conducted with vegetables, fruits, flowers, vines, 
and shade and ornamental trees. 

Massey^s garden book for the Southern States, W. P. Massfw {Birming-- 
ham; Ala,: The Progressive Parmer Go,, 1918, pp, 127, pi 1, figs. 4), — Tlie in- 
troductory part of this work discusses garden soil and equipment. The suc- 
ceeding parts give specific information for the culture of all the common vege- 
tables, a monthly working calendar, instructions for growing small fruits and 
the control of plant diseases and insects, various reference tables, and direc- 
tions for lawn making. 

Home vegetables and small frtdts, Frances Duncan {New Yorlc; Charles 
SoribnePs Som, 1918, pp. NTV-^IOS, pis. 8, figs, 28), — A popular treatise on the 
culture and preservation of home vegetables and small fruits. 

Hutch market gardening and its organization, H. M. R. Leopolo {Internat. 
Inst, Agr, [Rome}, Internat, Rev. Agr, Peon., 8 (1917), No. 9, pp. 1-6). —A 
statistical account of the market garden industry in Holland. A short bibli- 
ography of cited literature is included. 
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The farm vegetable garden, H. O, Weenee (Worth Dakota Sia. Circ. 17 
(1918), pt). 64 , figs. 66). — A treatise on growing, harvesting, and storing the 
farm vegetable suppl 3 ^ prepared with special reference to conditions in North 
Dakota. The winter forcing of plants and the starting and culture of vege- 
tables in hotbeds and cold frames, as well as the outdoor culture of vegetables, 
are considered. A plan is given of a one-third acre farm vegetable garden 
operated at the station for three years, together with a graphic representation 
of dates when various vegetables are seeded, harvested, and stored or forced in 
order to carry ont the station plan. 

Disease-resistant varieties of tomatoes, S. N. Geeen and J. G. Huvibeet 
Bui. Ohio Sta., S (1918), Wo. 2, pp. Jf3-4S, figs. S ). — This paper summarizes 
the station work in the selection and impi*ovement of disease-resistant strains 
of tomatoes. 

A number of individual plant selections were made in 1911 and selections 
from these strains have been grown each season on the trial grounds at Wooster. 
Another series of selections was begun by the authors in 1915 and the work of 
testing the selections continued both at Marietta and at Wooster. The results 
of trials at Marietta in 1917, with special reference to Fusarium resistance, are 
presented in tabular form. 

A strain of the Acme variety procured from the Louisiana Stations gave 
complete resistance or immunity. This strain, however, gave no greater yield 
than the nonresistant commercial varieties and was so late in season as to be 
worthless for early cropping. Two strains of the Beauty variety, the Ohio 76 
and the Tennessee Station strain 10-3, gave about the same resistance, 82 and 
87 per cent, respectively. The Ohio strain gave the much heavier yield and 
ripened its crop earlier. Selections are being made of the Bonny Best variety. 
The work is to be continued until commercially important strains are secured 
and increased for distribution. 

Spray calendar, W. E. Beitton and G. P. Clinton (Connecticut Stale Sta. 
Bill. 199 (1918), pp. 51.-98, figs. 99). — ^A revision of Bulletin 183 of the station 
(E. S. li., 32, p. 637). The present edition has been enlarged both as to text 
and illustrations. 

Information for fruit growers about insecticides, spraying apparatus, and 
important insect pests, A. L. Quaintance and E. H. Steglee ( U. 8. Dept. Agr., 
Farmers' Bui 908 (1918), pp. 99, figs. 74). — ^This gives directions for the prepa- 
ration and use of the more important insecticides necessary in combating the 
various insect pests of orchards, vineyards, etc., as well as other information 
of use in preventing or reducing insect losses to these crops. Various tyijes of 
spraying apparatus, nozzles, etc., are described and illustrated, with special 
reference to their use in orchards and home grounds. A ready reference table 
for the dilutions of sprays is given, and also a chart showing what sprays may 
be combined and what plants treated with given sprays. 

The paper concludes with a discussion of the more important insects attacking 
the apple, pear, quince, peach, cherry, plum,, grape, currant, and gooseberry, 
and gives spraying schedules for the treatment of insects and diseases of the 
apple, peach, and grape. 

Dusting V. liquid spraying, W. S. Blair (Agr. Gcus. Canada, 5 (1918), Wo. 
S, pp. 226, 227). — Tests were conducted by the Experimental Station at Ivent- 
ville, Nova Scotia, in 1917 to find out the relative efficiency of sulphur dust as 
compared with the regular lime-sulphur spray in spraying apple trees. 

Under the seasonal conditions of 1917 the dust was equally efficient a fungi- 
cide as the lime-sulphur and gave better control of cankerworm and other 
Insects. The foliage injury was also less where the dust was used. The esti- 
mated cost of dusting one acre of trees was $3.59 more than for spraying one 
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acre witli lime-SBlpfeTir, bat this increased cost was offset by tbe great advantage 
of redaced time ia applying the dust. 

Busting V, liquid spraying in Quebec, 0. 33. Fetch {Agr, Giiz. Canada, 
5 (1918), No, S, pp, 2S1-2SS, fig. 1). — ^These experiments comparing the value of 
dusting and liquid spraying as methods of applying Insecticides and fungicides 
w^ere performed in the demonstration orchard of the Quebec Department of 
Agriculture at linvelock, Quebec. 

The results for the one season of 1917 indicate that dusting with sulphur and 
lead arsenate is fully as efficient in controlling diseases and pests as spraying 
with lime-sulphur and does not burn the foliage so badly. Although dusting 
costs more than spraying, the reduced time of application is considered to be a 
great advantage, especially with the present shortage of labor. 

Preparation and use of lime-sulphur, J. A. Stevenson and II. T. Cotton 
(Porto Rico Dept. Agr. Sta. Circ. IS (1918), pp. 9, fig. 1). — Directions are given 
for the preparation and use of lime-sulphur with special reference to the spray- 
ing of citrus trees. 

Cost of producing apples in Yakima Valley, Wash., G. H. Miller and 
S. M. Thomson (C7. S. Dept. Agr. Bui. 6U (1918), pp. 7^, pis. 6, figs, This 
is the fourth of a series of bulletins on the cost of apple production (B. S. E., 
36, p. 841). It reports a detailed study in 1915 of the current cost factors in- 
volved In the maintenance of orchards and the handling of the crop on 120 
representative bearing orchards in Yakima Valley. 

The total annual acre cost of producing apples for the 120 farms studied was 
$345.68, or 80.02 cts. per box, figured on an average yield of 432 boxes per acre 
The net labor cost was 34.49 cts. per box, or 43.11 per cent of the total net cost. 
Of the labor cost 17.71 per cent of the total cost was charged to maintenance 
and 25.4 per cent to handling. Material and fixed costs were 45.53 cts, per box, 
or 56.89 per cent of the total net cost. The greatest item of fixed cost was tlie 
intei^est on investment, which made up 43.91 per cent of the cost other than 
labor and 24.98 per cent of the total net annual cost. The increased labor cost 
in cultivated orchards was offset by lower yields from orchards under the 
mulch-crop system, hence the total cost of production was essentially the same 
for both classes of orchards. Only orchards of bearing age, 7 years or older, 
were considered in this investigation, their average age being 12.6 years. 

Of the principal commercial varieties now gx‘own, Winesap, .Tonathan, and 
Ben Davis make up about 43 per cent of the total acreage. Otixer important 
varieties grown are Esopus, Missouri, Yellow Newtown, Borne, Beauty, Gano, 
Arkansas, and Stay man Winesap. 

The keeping* quality of dificerent varieties of apples, W. T. Macoxjn (Ann. 
Rpt. Pomol. and Fruit Ctrowlng Bog. Quebec, 1918, pp. 82-88). — In this paper 
the author discusses the keeping quality of various apples under averag'c con- 
ditions on the farm and presents the results of tests conducted for a number of 
years in a small room in the apple cellar at the Central Experimental Farm, 
Ottawa. 

Growing peaches: Sites and cultural methods, H. P. Goxjni) (17. 8. Dept. 
Agr., Farmers’ But 917 (1918), pp. 44, figs. 27). — ^This is a revision and combi- 
nation of the two publications formerly issued as Farmers’ Bulletins 631 and 
632 (E. S. B., 32, p. 338). 

Gooseberries and cuxi'ants, X Oskam? (Indiana Bta. Bui. 207 (1917), pp. 
$-11, figs. 10). — ^This bulletin contains suggestions relative to the culture, har- 
vesting, and marketing of gooseberries and currants, including directions for 
the control of Insects and diseases and a descriptive list of varieties recom- 
mended for Indiana based upon a 5-year test at the station. 



1018 .] 


FOEESTRY. 


845 


Some results in raising new raspberries, G. P. Newman (Ann. Rpt. Pomol, 
and Fruit Growintj Soc. Quebec, 191S, pp, 114-121 ), — A popular account oi’ tile 
aiitiior’s methods of breeding and raising raspberry seedlings, including some of 
the results secured. 

The direct bearers at the National School of Agriculture, Montpellier, 
L. Bavaz (Prog, Ayr. et Vit. {Ed, VEsFCentre), 89 (1918), No, 10, pp. 218- 
224 ) • — ^ table is given showing the behavior of a large number of direct-bearing 
hybrids with reference to the quantity of grapes and number of bunches per 
plant, relative immunity of foliage and fruit to mildew, period of ripening, and 
average weight of shoots per plant when grown both on its own roots and stock 
grafted. 

[Report on cultural plats at the Nasinu Experimental Station, Eiji], C. H. 
Knowles {Fiyi Dept. Ayr, Ann, Rpt. 1916, pp, 2-8 ), — A progress report on cul- 
tural experiments with cacao, coffee, rubber, bananas, citrus, and spices. 

Eig growing in Elorida, H. S. Elliott (Bien, Rpt, Dept. Agr. Fla., I 4 
{1915-16), pi. 2, pp. I 4 O-I 48 ). — Popular directions are given for growing figs, 
with special reference to the iiroduetion of fresh figs and figs for canning. 

A method of feeding manure to orange trees, A. D. Shamel {Cal. Ciirogr., 
S {1918), No. 6, pp. 124 , 125, figs. 4 )- — Observations on the Bahian method of 
using manure as experimentally tested in California orange groves are given. 

The method here described consists essentially in burying the manure in 
furrows midway between the tree rows. As tested in two groves iu California, 
this method appears to result in better tree growth than with the usual method 
of broadcasting manures. In one of the tests deseiubed, the manure is applied 
in a furrow midway between the trees running north and south one year and 
midway between the trees running east and west the next year. 

FOEESTRY. 

Report of Cloquet Forest Experiment Station, W. H. Kenett (AHnnesota 
^ta. Bui. 169 {1917), pp. 64, figs. 5 $). — This bulletin comprises a progress report 
on the various subprojects conducted at tbe Cloquet Station since its estab- 
lishment in 1909. The methods used in the ' investigational work, including 
summarized data on some of the projects, are given. 

The projects considered include studies in forestation, such as seed produc- 
tion, viability, and methods of extraction, nursery practice, species, methods, 
and seasons for artificial reforestation, ecological conditions limiting tlie growth 
and development of each species, exotics, and species not native to this region 
but climatically adapted ; the effect of different forest stands on the accumula- 
tion and melting of snow; cutting systems for securing reproduction; inetliods 
of cutting; natural reproduction; thinnings; valuation, based on immature 
growth, soils suitable for forests, and other considerations; growth and yield 
of different species; silvicultural studies; and individual tree studies. 

Annual progress report on forest administration in the Province of Bihar 
and Orissa for the year 1916-17, H. H. Haines {Ann. Rpt. Forest Admm. 
Bihar and Orissa, 1916-17, pp. {641) • — The usual progress report on the con- 
stitution and management of the State forests of the Province of Bihar and 
Orissa, including data i-elative to alterations in area, forest settlements, forest 
surveys, working plans, forest protection, silviculture, exploitation, revenues 
and expenditures, etc. 

Progress report on forest administration in the Northwest Frontier Prov- 
ince for the year 1916-17, R. pAnNEix {Rpt. Forest Admin. Nortlmest Frontier 
Prov., 1916-17, pp. 12S]+XX1J).—A report similar to the above relative to the 
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administration of the State forests in the Northwest Frontier Province for the 
year 1916-17. 

Progress report of forest administration in the Provinco- of Assam for the 
year 1916-17, A. W. Blunt and W. F, L. Tottenham {R/pt. Forest Admmh 
Assam., 1916-17, pp. [S^], pi. 1). — A report similar to the above relative to the 
administration of the State forests of the Western and Eastern Circles in the 
Province of Assam for the year 1916-17. 

Anmnal administration report of the forest department of the Madras 
Presidency for the twelve months ended June 30, 19i7, H. A. Latham, H. B. 
Bryant, P. M. Lushington, and C. D. McCarthy (Ann. Adm'm. Rpt. Forest 
Dept. Aladras, 1917, pp. 78-i-LV-{-13). — The usual progress report (E. S. R., 37, 
p. 146) relative to the administration of the State forests in the Northern, 
Central, Southern, and Western Circles. 

Prog'ress report of forest administration in Baluchistan for 1916-17, 
Mulraj {Rpt. Forest Admin. Baluchistan, 1916-17, pp. Il-\-27). — The usual 
progress report (E. S. Jl., 37, p. 45) relative to the State forests in Baluchistan 
for the year 1916-17. 

A practical reforestation policy, G. A. Retan {Jour. Forestry, 16 {1918), 
No. S, pp. SS5~S.^fO). — In this i3aper the author examines the silvical and 
economic status of the State-owned land in Pennsylvania and offers sugges- 
tions relative to a practical policy for reforesting these lands. 

The indicator sig'nificance of native vegetation in the determination of 
forest sites, 0. F, Korstian (Plant World, 20 (1917), No. 9, pp. 267-287). — In 
this paper the author reviews the related literature of the subject and presents 
tree growth data showing the relative productivity of two distinct western 
yellow pine sites with differing types of native vegetation. 

The rdle of artificial regeneration in the reeiiforcenieiit of hardwood 
woodlots, E. Seceest {Jour. Forestry, 16 (1918), No, 3, pp. 32^9-33//). —In this 
paper the author calls attention to certain species which miglit prove of value 
in regenerating Ohio woodlots. 

The relation of germination in the greenhouse and nurseryj 5^- B- Show 
{Jour. Forestry, 16 {1918), No. 3, pp. 819-328). — In this paper the author sum- 
marizes the results of cutting, greenhouse, and nursery gerini nation tests with 
seed of yellow pine, Jeffrey pine, and incense cedar conducted at the Feather 
River Experiment Station (near Quincy, Cal.) of the U. S. Forest Service. 

The work so far done show.s that for some species the cutting test gives an 
excellent index of the germinating power of the seed, while for others it is 
nearly worthless. With seed of yellow pine and Jeffrey pine from noriluaTi 
California the relations between germination in the greenhouse and the nursery 
to cutting-test values are remarkably consistent for all lots ami for all years. 
The first-year greenliouse tests, running for a period of 100 days, averaged 1)iit 
75 per cent of the cutting test. The corresponding nursery tests exceechMl the 
greenhouse tests slightly #and were 76 per cent of the cutting test, or just 
normal. There is a much wider range of variation in seed from southern 
California than for northern seed, and other considerations aside, the use 
of southern seed is undesirable because of its inconsistent behavior. 

The behavior of incense cedar is extremely variable. The new seed with 
equal greenhouse and nursery germination averaging 40 per cent of cutting test 
values was the most reliable. Generally speaking, yellow and Jeffrey pines 
display reasonably consistent average values for number of seed per pound, 
relation of germination to the cutting test, and rapidity of germination, whereas 
such species as sugar pine, incense cedar, and firs show such great variability 
that average figures probably will apply only about half the time. 
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Aspen as a temporary forest type, F, S. Bakee {Jom\ Forestry, 16 (1918), 
No. 3, pp. 294-803, figs. 3). — In this paper the author sums up the evidence 
showing the temporary nature of aspen in contrast to the paper by Fetherolf 
(E. S. R., 37, p. S37), in which aspen is considered as a permanent forest 
type. 

Accelerated growth of balsam fir in the Adirondacks, E. P. McCabthy 
(Jour, Forestry, 16 (1918), No. 3, pp. 304-307, fig. 1). — The data here presented 
are based upon measurements made foUovv^ing a pulp logging operation near 
Brandeth Lake, N. Y. The author concludes that a crop of balsam fir, mer- 
chantable as pulp logs, can be produced in 60 years from seedlings, and that 
thinning will not be necessary during this iieriod of production. 

The planting of Scotch pine in Pennsylvania, J. S. Illick (Forest Leaves, 
16 (1917), No. 6, pp. 87-90, pis. 4). — A discnssion of the peculiarities and de- 
mands of Scotch pine (Pinus sytvestris). based on observations of plantings 
made for several years in the State forests of Pennsylvania and on the Euro- 
pean literature of the subject. 

Studies of yield and reproduction of western yellow pine in Arizona and 
Hew Mexico, G. A. Peauson (Jour. Forestry, 16 (1018), No. 3, pp. 273-293 ). — 
A progress report on yield and reproduction studies which were started in 
1909 and are to be continued for several years. 

The data given comprise a five-year record of four “ extensive ” plats ag- 
gregating 1,138 acres in area. They show the increase in number of trees, 
condition of stands, number of dead trees and cause of death, increment, and 
reproduction. Factors influencing these data are also discussed. In view of 
the short period of observation data secured on “ intensive ” plats wdiich deal 
with individual trees are for the most pai*t omitted from this article. 

First season’s growth and mortality of white pine and red pine planta- 
tions, 0. H. Guise (Jour. Forestry, 16 (1918), No. 3. pp. 308-318, figs. 2). — The 
study reported in this paper was conducted largely on an experimental area 
of the department of forestry at Cornell University to determine tlie relative 
rates of height growth and root development and the mortality during the first 
season of planting with various grades of red pine and white pine nursery 
stock. The data given are for the one season, 1915. 

All grades of stock commenced and ceased height growth during the same 
period. The better the grade of stock ifi anted, the more satisfactory were the 
results as to growth and absence of mortality. 

Memorandum recommending clean clearing of rubber estates in Malaya, 
A. Shahples and W, N. C. Belgrave (Ayr. Bui. Fed. Malay Stales, 6 (1917), 
No. 2. pp. SS-97). — ^The authors present a general scheme for the treatment of 
pests and diseases which attack the roots of rubber trees. The recommenda- 
tions herein embodied are the result of work carried out in the mycological 
laboratory of the Federated Malay States Department of Agriculture durlHg 
1915-16. 

The production and use of fuel wood, E. Seokest (Mo. Bill. Ohio Sta., 3 
(1918), No. 2. pp. 40-54, figs. 2). — This paper contains information relative to 
the equipment and cost of producing fuel wood, together with hints on using 
wood for fuel and suggestions relative to woodlot improvement. 

Measuring woodland products, J. B. Bebey (Ga. State Col. Agr. Bui. 142 
(1918). pp. 16, figs. 9). — IMethods of measuring and calculating the contents of 
standing timber and of wood lot products are illustrated and described. 

The distribution of softwood lumber in the Middle West, Pts. I, II, — 
Studies of the lumber industry, VIII-IX, O. M. Buteer (tJ. S. Dept. Agr. 
Rpts. 115 (1917), pp. 96, pis. 2, figs. 25; 116 (1918), pp. 100, figs. 25).— A study 
of lumber wholesaling and retailing in eleven of the Central States, including 
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data on costs and returns, retail and wtxolesale prices, lumber freights, and the 
division of the retail pidce of lumber among the various agencies concerned in 
its manufacture and distribution, Eeport 115 deals with wholesale distribu- 
tion and Rei-fort 116 deals with retail distribution. The study was conducted 
dining 1014 and 1915 in connection with the general study of conditions in the 
lumber industi*y in the United States (E. S. E., 36, p. 644; 38, p. 248). 

DISEASES OF PLANTS. 

Keport of the division of plant pathology, O. W. Oakpenter (Hawaii 8ta, 
Rpt. 1917, pp. SS- 42 , pU, 2 ). — ^An outline is given of work carried on by the 
station during the year covered by the rei;)ort, the principal investigations hav- 
ing been on the diseases of the Irish potato and the banana. 

Considerable trouble is reported with the Fusarium wilt disease of Irish 
potatoes and tlie late blight due to PJiytophthora infestans. Spraying experi- 
ments for the control of late blight were conducted on a large scale, an in- 
crease of 57 per cent In yield of tubers being secured from plants given three 
applications of 5:5: 50 Bordeaux mixture. The wilt disease due to F. oxijspo- 
rum has been repeatedly observed, and the author suggests hill selection of 
seed, the discarding of such tubers as show brown discoloration at the cut 
stem end, and planting in new soil as the best available means of control. The 
mite disease of potatoes is briefly described, the trouble having been observed 
early in May and June. It seems very prevalent and destructive in hot 
weather, and is characterized by the withering and drying of the new terminal 
growth and that in the leaf axils. Examination of infected material has 
shown the constant presence of mites, but whether they are entirely responsible 
for the trouble or only associated with it remains to be determined. 

The author reports the occurrence in Hawaii of a disease of bananas closely 
resembling that described by Brest (E. S. E., 27, p. 50) as due to a species of 
Fusarium. This is said to be identical with the disease described by Fawcett 
(E. S. R., 36, p, 852) as occurring in Porto Eico. Among other diseases of 
bananas, a brief description is given of the rotting before they unroll of the 
central leaves of the Chinese variety and the occurrence of minute gray spots 
which later turn black on the fruits of the same variety. The spots are said 
to increase in size more or less and to disfigure the fruit, rendering it unsightly 
and nnfit for export. A Glmosporium-like fungus seems to be associated with 
this trouble. 

A number of diseases on vegetables and fruits are listed. 

Plant diseases, F. 0. Stewart and M. F. Barrus (M. Y, Dept. Agr. Bui 86 
(iOIG). pp 2426-2 Jf 31). — Brief notes are given on apple scab, peach leaf curl, 
pear blight, oat smut, stinking smut of wheat, tomato blight, bean anthracrose, 
and potato diseases, and on the use of powdered sulphur. 

Holes on South Indian fungi, W. McRae (Madras Agr. Dept. Yearboolo, 
1917, pp. 108-111). — spike disease of paddy noted in the wet lands near 
Coimbatore and said to be caused by Hphelis oryzm is briefly described. In 
Karaniadai, Coimbatore, and Pollachi, in Coimbatore District, and in Koilpatti 
in Tinnevelly District, Andropogon sorghum is attacked by a fungus which 
changes the starch of the developing grain to sugar. In the absence of a per- 
fect stage the fungus is called Sphacelia sorgM. HapalopJiragmiiim ponderosum 
is noted as having produced galls on Acacia leucophylla in Nellore, Ghittoor, 
Salem, and Coimbatore districts. Melampsora Imi has been found on the 
leaves of Limim usitatissmiwn, Melampsorella ricini on leaves of Bicinus com- 
mmids, and Fuccinia spongiosa on Wchora- corymbosa, all in Coimbatore. .RM- 
s^octonia destruens is reported on potatoes near Balllguda Agency, Gunjilm 
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District, and on Seshania grandiflora at Nellikuppan, South Arcot, and R. wo- 
lacea on Medimgo satim in the Salem District On the Nilgiri Hills, Phyilac- 
tinia corylea (conidial stage only) was found on leaves of Morns alha, Oulimn 
citri on Citrus aurantium, and Pestalozsia funerea on Eucalyptus glohulus. 
Vermicularta curmmw was found on Curcuma longa in the districts of Kistna, 
Coimbatore, and Kurnooi. CoUyhia albuminosa, an edible mushroom, appears 
each year during and after the northeast monsoon, growing from the “ comb ” 
of an Odontotermes. 

Diseases of woody plants in FTortli Africa, II. Maibe {Bui. Sta. Forest* 
Word Afrigue, J (1917), No. 5, pp. 18S-1S6, fig, 1 ). — Study of a leaf spot and 
deformation of Rhus oxyacantha showed the presence of a fungus which is dis- 
cussed and technically described as a new species of Esobasidiurn under the 
name E. hesperUlum. 

Bhizopus maydis, a new species, J. Beuberlein {Bill. Boo. Bot, Geneve, 
2. 9 (1917), No. 1~S, pp. 108-112 ), — fnugus found in corn meal is con- 

sidered a new species and Is technically described as R. maydis. 

Grain smut, G. no Pbiobe {Stain. Sper. Agr. ItaL, 49 {JBIG}, No. 7~S, pp. 425- 
485 ). — lieferring to earlier studies by himself (E. S. E., 7, pp. 224, 7ST) and 
by others, the author gives an account of his more recent investigations on 
Oladosporium herbarum as to its effects on different varieties of wheat. These 
effects are discussed as to the alterations produced by the fungus. 

Besults of corn disease investigations, G. N. Hoffeb and J. R. Holbebt 
(Science, n. ser., 47 (1918), No. 1210, pp. 240, 247 ). — A preliminary report is 
given of a three years’ study of some little understood diseases of corn, the 
investigations having been made with dent corn in ear-to-row tests. 

The authors have found that barren stalks and stalks which bear only 
nubbins appear to be correlated with certain patbological conditions in the 
plants. In test rows grown from ears which exhibited this pathological con- 
dition in the seedlings, 15.2 per cent were barren stalks, and 6.2 per cent of 
the stalks bore nubbins only, as contrasted with 6.3 per cent barren stalks 
and 3.4 per cent nubbin-bearing stalks where no such condition was shown. 

These investigations indicate that surface-sterilized seeds may harbor bac- 
teria and species of Fusarium. This is particularly true of the bacteria which 
cause a rotting of the seedling root tips, and this rotting is said to be charac- 
teristic of the ears of corn which develop the greatest number of barren and 
down stalks in the held. Controlling by band pollination the fertilization of 
apparently disease-free stalks greatly reduced the number of barren stalks. 

Tests made of seed in the germinator are said to have shown that all kernels 
from the same infested ear do not harbor pathogenic organisms, nor can the 
rate of seedling development usually referred to as vitality be taken as a 
criterion foi* assuming freedom from bacteria and species of Fiisa.riiim. The 
I'ate of seedling development in the germinator is claimed to be not indicative of 
the yield possibilities of that seed ear. 

Greenhouse experiments on the rust resistance of oat varieties, X H. 
FarivEB (V. S. Dept. Agr. Bui. 629 (1918), pp. 16, pis. S, figs. 2 ). — This paper 
presents results obtained in greenhouse culture work at Cornell University with 
the stem rust {riwcinia graminis avenm) and the crown or leaf rust of oats 
(P. lolii uvenm). 

Inoculations made on more than 120 strains showed 80 of these to be entirely 
susceptible to the rusts at both the seedling and the heading stages. Unques- 
tionable resistance to stem rust appeared in only two varieties. While Tartarian 
and Ruakiira Rustproof, though several varieties of red oats (Arena sterilis), 
including certain strains of Burt, Cook, Appier, Italian Rustproof, Red Rust- 
proof, and Turkish Rustproof, are very resistant to crown rust. Resistance 
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to each of these rusts is claimed to be somewhat strictly specific. The evidences 
of resistance as described for wheat also apply to oat varieties. Early pro- 
duction of telia on seedling leaves probably indicates resistance. 

Further search must be made for varieties resistant to stem rust, as no 
variety of the A. sierilis group has yet been found which will withstand its 
attacks. A basis is now offered for making selections and crosses to produce 
improved oat varieties resistant to crown rust and suited to conditions in 
different oat-growing portions of the United States. 

Tylenchus tritici on wheat in Virginia, F. D. Fromme {Phytopathology, 7 
(1917) y No. Sy pp. 452, 45S, fig. 1). — The author reports having received speci- 
mens of wheat attacked by T. tritici from a correspondent in Virginia. Thfe 
presence of this nematode in w'heat is said to have been noted for about six 
years, and the loss in a field of 10 acres due to its presence in 191T is estimated 
as about 25 per cent. 

Sclerotinia trifoliormn, the cause of stem rot of clovers and alfalfa, A. H. 
Gilbert and 0, W. Bennett (Phytopathology, 7 (1917), No. 6, pp. 4^^--44"^^ 

5 ). — An account is given of investigations of S. tri-folioriim, which is said to 
attack alfalfa, crimson clover, red clover, and white clover and to have been 
observed on one occasion on Euphorbia maculata. This fungus has long been 
known to attack red clover in Europe, but was first reported in this country on 
red and crimson clover in 1890 (E. S. R., S, p. 689). The authors describe the 
disease and life history of the causal organism and give observations on its 
morphology, parasitism, saprophytism, etc. 

The disease causes a wilting of the leaves and stems and a rotting of the 
steins and root systems, accompanied by the formation of black sclerotia. 
Greenhouse experiments resulted in the production of the disease on young 
clover and alfalfa plants from pure cultures of the fungus. 

Suggestions are given for the control of this disease, deep plowdng, scattering 
lime over the soil, and rotation of crops being considered effective raetliods. 

Cabbage diseases, L. L. Harter and L. R. Jones (Z7. B. Dept. Agr., Farmers* 
Bui. 925 (1918), pp. SO, figs. 14)- — This is a revision and extension of Fai’mers’ 
Bulletin 4SS (E. S. R., 27, p. 249). 

Short smut on cholam, S. Sundabaraman (Madras Agr. Dept. Yearbook, 
1917, pp. 99-107). — The fungus (Cintractia sorgM- vulgaris) causing the so- 
called sliort smut on cholam (Andropogon sorglnmi) is briefly described. This 
is said to be tbe second crop, as regards acreage and importance, in tbe Madras 
Presidency, and the loss caused by the smut is very considerable. 

The study here reported was intended to determine the location of inf(?ction 
of the host plant, the niinhmim effective concentration of copper sulphate solu- 
tion, the effect of this concentration on germinability, and the efruaeney of a 
copper sulphate solution of definite concentration in preventing infection in a 
crop. Steeping seeds in copper sulphate solution of 0.5 to 1 per cent concen- 
tration did not reduce germinability, but such reduction did follow the use of 
16 per cent strength. The duration of the treatment did not markedly affect 
the germinability of the seeds. Strengths of 0.5 per cent and upwmrd com- 
pletely prevented the development of smut si>ores, untreated spores germinating 
freely in 24 hours. Stirring appeal's to be essential to complete prevention of 
the disease. Field tests gave similar results, and it was decided to recommend 
a 2 per cent solution and a 15-mmute period as safe and convenient. Formalin 
is not considered as suitable for general use. 

A Sclerotinia parasitic on Matthioia vallesiaca, A. Lendner (Bui. Boc. Bot. 
Geneve, 2. ser., 9 (1917), No. 1-S, pp. 21-29, figs. ,??).~»The author notes the 
presence of the fungus described as B. matthiolw n. sp. on several crucifers, 
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but more particularly iDjurious to M, vallesiaca. Tbe fungus is considered to 
be closely related to S. panacis and 8f. Uhertiana, 

Wilt diseases of okra and the Verticillium wilt problem, G. W. Oaepentee 
{U. S. Dept. Apr., Joiir. Agr. Research, 12 {1918), No. 9, pp. 529-546, pls. 12 ). — 
The author states that there are t%vo wilt diseases of okra, caused, respectively, 
by Fiisarmm msmfectum and y. alhoatrum, which are so similar that they can 
be differentiated only by isolating the causal fungi. The Fusarium wilt is 
more serious in the southern portion of the okra-growing district, while the 
Verticillium wilt is more serious in the northern portion, although the former 
has been found in Connecticut and the latter in South Carolina and Alabama. 
It is claimed that cotton may be attacked by both these fungi. V. alhoatmm 
was isolated also from the discolored vascular system of wilting plants of 
eggplant, potato, Abutilon, and Xanthium, causing a wilt disease in at least 
the first two of these. It is also known to cause a wilt disease of snapdragon. 
Both the fungi are readily cultivated artificially, suggesting the persistence 
of both in a saprophytic condition in the soil. Control measures suggested 
include selection of seed from healthy plants only; disinfection in formalin 
solution, 1 : 240, for two hours ; and avoidance in planning rotations of all 
plants known to be susceptible to these fungi. 

Further evidence relative to the varietal resistance of peanuts to Sclero- 
tium rolfsii, J. A. McClintock {Science, n. ser., 47 (1918), No. 1203, pp. 72, 
73). — In continuation of a previous report (E. S. R., 37, p. 49), the author 
presents additional data regarding the resistance of the variety Virginia 
Pamner to attacks of S. rolfsii. 

Sugar-cane fungi and diseases of Porto Erico, J. R. Johnston and J. A. 
Stevenson (Jour. Dept Agr. F. R., 1 {1917), No. 4, PP. 177-264, pls. IS). —In 
this report, which is intended to be a complete discussion of the sugar-cane 
fungi of Porto Rico so far as yet studied and definitely determined, technical 
descriptions are given of some fungus forms with some popular descriptions 
of diseases and causal organisms. 

It is stated that sugar-cane diseases have been present and serious since 
1870, and that some now present several difficult problems. Fungi found 
chiefly on the roots or lower stalk include Marasmius sacehari, BimanUa 
steUifera, and Odontla saccliaricola, all of these being more or less concerned 
in the so-called root disease. The principal stalk diseases include red rot 
iCollctotriehum faleatum), rind disease {Melanconium saecliari), and a new 
disease {Cytospora sacdian) which seriously threatens certain varieties. 
A number of leaf diseases are of universal occurrence, though none appear 
to be seriously injurious. Descriptions are given of red spot of the leaf 
sheath (Cercospora vaglnw). red rot of the leaf sheath {Sclerotium rolfsii), 
eye spot {Eelmintliospormni sacehari), ring spot {Leptosphwria sacehari), 
brown leaf spot (Cercospora longipes), red stripe, and wither tip. The only 
important disease of cane cuttings, which is that due to Thiclaviopsis paradom, 
is readily prevented by dipping the seed in Bordeaux mixture. 

A chlorotic disease occurring on the south coast is described in connection 
with control measures. Yellow stripe occurs in very limited areas. The new 
disease (as yet uncontrolled), which is characterized by a mottling of the 
leaves followed by a stalk canker, occurs in the western portion of the island 
occasioning heavy losses. Injuries due to such agencies as lightning, winds, 
floods, and drought are also discussed. Certain abnormalities mentioned are 
regarded as of little importance, 

A bibliography is appended. 
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An epipliytotic of cane disease in Porto Eico, J. A. Stevenson {Phyto- 
pathology, 1 {1911), Ao. G, pp. 418-425, figs. 2).— An account is given of a dis- 
ease of sugar cane which has been noted elsewhere (E. S. R., SS, p. 150). 

Tobacco wildfire, F. A. Wole and A. O. Foster {U. S'. Dept. Agr., Jour. Agr. 
Research, 12 {1918), Ao. 7, pp. 449-458, pis. 2, figs. 2).— In this contribution 
from the North Carolina Experiment Station, the leaf spot of tobacco which 
has been named wdldfire iE. S. R., 38, p, 150) is said to exist in 19 counties of 
North Carolina and in 3 of Virginia, and also to occur in Wisconsin. It is 
claimed to he the most destructive disease of tobacco. While the disease origi- 
nated in the seed bed or plant bed, only negative evidence has been obtained 
to show that infection occurs through the seed. The organism {Bacterium 
tahacum), which has an incubation period of about 72 hours, forms large 
spots within one week on the leaves, to the parenchymal portions of which it 
is confined. Moisture, especially w’hen accompanied by wind, is of prime im- 
Xiortance in the rapid spread of the disease. 

Brown rot of fruit. — Investigations in Hawke’s Bay, G. Esam {Jour. Agr. 
[Ae?i7 Zeal.), 15 (1911), No. 2, pp. S4~89). — Brown rot, considered the most 
destructive of the many pests and diseases attacking fruits and fruit trees 
in New Zealand, is briefly discussed as causing severe injury in Hawke’s Bay 
and Auckland, A brief account is given of the life history of the disease, and 
also of investigations. Inoculation tests are described which seem to indicate 
that the organism is a wound parasite. 

Boot knot of fruit trees, J. A, Campbell {Jour. Agr. INeip Zeal.), 15 (1917), 
No. 2, pp. 63-68, figs. o). — Root knot and associated or similar abnorinulities dtie 
to Bacterium tumefacict}^, after being almost totally suppressed in New Zea- 
land following Government and other action, appeared again in 1915. In 1910 
a serious situation became evident, this leading to investigations under the 
direction of the minister of agriculture. 

The resulting report states that root knot and hairy root are due to the same 
organism. Trees from affected nurseries appearing clean when Xilanted may 
develop galls after 12 months. Root knot is said to be highly detrimental to 
Xjeach and raspberry, and possibly detrimental also to apple or pear. 

Field experiments witli crown gall, 1913-1917, H. Ness {Texas 8ta. Bui. 
211 {1911), pp. $-21, figs. 7). — ^Tlie rapid spreading of crown gall’ in Texas 
orchards is thought to have had its beginning in the extensive pluuting of 
commercial-peach orchards some 25 or 30 years ago. The climate of the 
Southern States is thouglit to be favorable to this disease, owing to its humidity 
and comparative freedom from frost. Absence of noticea])Ie galls is no reliable 
Indication of freedom from infection by the gall organism {Bacterium tiime- 
facietis). Infection may occur through very slight contacts. 

Tests were made with several fungicides of different strengths, and it ap- 
pears that copper sulphate will prevent the occurrence of crown gall on nur- 
sery stock, if it is properly used. For sound peach trees 7 oz„ and for apiJle 
trees about 1 lb., to 26 gal. of water, wfith an exposure of two hours in either 
case, are recommended. Preparation for this treatment includes the cleaning 
and pruning of the roots and branches and careful examining of the roots. The 
collar should be several inches below the surface of the disinfecting solution. 
The tops also should be carefully wetted with the copper solution. 

Black spot of apples [and pears], W. H. Taylob {Jour. Agr. [New Zeal), 
15 11917), No. 2, pp. 98-100). — Yenturia inccqiialis {FusiclaMmn g^endriticum) 
and F. pimmi are discussed in connection with their effects on apple and pear, 
respectirelT, and their treatments, the latter being very similar for both species 
and preferably preventive* 
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A fungoid disease attacking pears, I. W. Helmsing (Jour. Agr. [New Aeal,]^ 
15 {1911), No. 2, pp. 96, ,97, figs. 4 ), — Entommporiunv mciculatuni, causing a 
disease resembling pear scab {Ventnria pyrlna), is briefly described as attack- 
ing readily the fruits of several varieties of pear and sometimes tlie young 
trees in tlie nursery, causing defoliation with a severe drain on their vitality. 
Peach, quince, and other orchard trees are also attacked by thi>s fungus. 

Black knot of plum and clie.rry, R. 0. Walton {Mo. Bnl. Ohio 8ta., 3 
(1918), No. 2, pp. S6-S8, figs. 2).— A popuhir description is given of the eliarnC" 
teristics of the black knot of plura and cherry due to the fungus PlowriglitUi 
morhosa, with recommeiuhations as to control measures. 

•The anthracnose disease of the raspberry and related plants, W. H. Burk> 
HOLUEn {New York (Jornell Pta. Bnl. 395 {1917), pp. 155-183, figs. 10).— A marked 
decrease in raspberry acreage and yield occurring within the last ten years 
is attributed principally to several diseases, of which anthracnose is regartted 
as the most serious. Varietal susceptibility is m>t prominent within this species. 
The red raspberries {Ruhns idwus and R. idcvus (laiiloaMsslnius) are not very 
susceptible but the black raspL'crry {R. oeeidcnlaHs) is very markedly so. The 
disease has been shown previously to he caused by FlccloilisceUa venctci, the 
perfect form of Glmosporvum verietum (E. S. R., Xf p. 350; 38, p. 2511). An ac- 
count is given of the life history and the geographic distribution of the fungus, 
the symptoms on various portions of the host, its morphology and nomenclature, 
its pathological lilstology, its cultural characters, imxmlation experiments, 
effects of weather conditions, and control, whi<!h is ai<led greatly hy cai’cful 
selection. A review of spraying experiments is not uniformly encouraging. 

Ammonium sulpliid wash for American gooseberry mildew, J. V. Eyeb 
and E. S. Salmon (Jour. Bd. Agr. [London], 23 {1917), No. 11, pp. 1098-1100 ). — 
This note states that an extensive series of experiments, carried out under 
glass and in the open air during 1916, has again demonstrated the value of 
ammonium sulphid as a fungicide as against powdery mildews (Brysiphaeefe) 
in general, and in particuUir the American gooseberry mildew, the results com- 
pletely corroborating the conclusions from a study previously reported (E. S, 
E., 35, p. 654). The present communication emphasixies the absolute necessity 
of Including 0.5 per cent soft soap (5 lbs. to 100 gal.) In order to secure thorough 
wetting of the surface. Directions are given for making up an effective form 
of this preparation. 

The supposed injury to vines by sulphurous anhydrid, A. Trotoek {JUv. 
Patol. Veg., 9 {1917), No. 1-2, pp. 1-24) > — N discussion Is given of the data 
and views of several investigators regarding the alleged injury to grapevines 
by sulphur compounds. 

Anthracnose or black spot of the vine, F. dk OASTEm.A and 0. 0. Biuttlb- 
BANK {Jour. Dept. Agr. Vietoria, 15 (1917), No. 7, pp. 40 Ii- 4 iit fgs. 16) r -Tt is 
stated that after being almost completely absent from vineyards in Viduria 
for almost 20 years, black spot has reappeared, showing in some localities 
unusual virulence. A discussion is given of the disease and of preventive 
measures. 

iN'ew disease of the pineapple reported, D, B. MACKra {Philippine Agr. 
Rep. [English Ed.}, 10 {1017), No. 2, p, 150, pi. 1 ). — Mention is made of a dis- 
ease affecting two varieties of pineapple in the Philippine archipelago. It is 
cliaracterlxed by tissue hypertrophy, causing a rough appearance of the fruit. 
A heart rot of the suckers may he due to the same trouble. The disease is 
thought to be identical with tlie one which luis proved troublesome in the 
Hgwaiian Islands, 
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TEe crown canker disease of rose, L. M. Massey {Phytopathology^ 7 {Idll), 
Wo. 6, pp. 408-417, figs. S ). — Tlie author reports having his attention called In 
September, 1916, to a hitherto nnreportecl disease of roses grown near Phila- 
delphia. Subsequently, plants affected with the crown canker disease were re- 
ceived from growers in Missouri, Pennsylvania, Indiana, Michigan, Massacliii- 
setts, and New Tctrk. Both ginifted plants and those gi'owing on their own roots 
are said to be affected, and it is considered questionable whether any variety 
is immune. From the investigation thus far carried on, the author believes 
that this may prove to be one of the most important diseases of roses grown 
under glass. So far no record of the disease on plants grown out-of-doors has 
been made. 

Plants are affected at the crown, usually just at the surface of the soil, the 
lesion in advanced cases frequently extending several inches above the soil. 
The first indication of the disease is a slight discoloration of the bark, the color 
rapidly deepening to black and the tissues appearing water-soaked. Soon cracks 
appear in the bark, extending into the wood. Later a swelling of tlie stem 
occurs at and above the affected areas and the crzicks become deeper and more 
evident. One very noticeable characteristic of the disease is said to be the 
pmiky consistency of the diseased tissue, especially that underground. Suckers 
developing from the roots of diseased plants are usually spindling and yellow 
and are commonly affected at the point of attachment to the main stem. 
Affected plants do not die quickly but yield increasingly poorer and fewer 
blossoms. 

The crown canker disease is said to be caused l^y the fungus Cylindroclailium 
amparium, and a detailed account is given of its pathogenicity, cultural charac- 
ters, and moisture relations. 

Exjieriinents are said to be under way in the hope of developing some 
method of control for the crown canker of the rose, but at present soil steriliza- 
tion and the exercise of care in using only healthy stock and scions seem to be 
the only feasible methods of controlling the disease. 

Cronartlum cerebrum on Pinus resinosa, J. E. Weib and E. E. HnuEET 
(Phytopaihology, 7 {1B17), Wo. 6, pp. 450, 451). — ^The Norway pine {P. resinosa) 
Is usually considered free from attacks of tree rusts, but the authors report 
infection by 0. eerelirum on a young Norway pine tree which stood in a dense 
stand of P. hanksiana heavily infected with the rust. 

The significance of diseases in the economy of Malayan rubber planta- 
tions, A. Shakples {Roy. Hot. Qard. Keiv, Bui. Misc. Wo. 6 (1917), pp. 

225-B29). — review is given of researches on fungus diseases of Ilerea hrasiU- 
emis in Malaya. Two instances of serious attack by root diseases are cited as 
sho’iving the necessity for active measures in sanitation. A practice which has 
been effective in the past in combating. disea.sCvS was to grow more trees than are 
absolutely necessary in order to provide a compensatory growth to offset the 
ravages of root disease. Conditions for the spread of fungus diseases are said 
to be more favorable at the present time in Malaya than in any other rubber 
growing region, so that this practice is now ineffective and the menace from 
disease is becoming serious. The two main requirements of the present time 
are a physiological investigation regarding the rOle of the latex in the metabolic 
processes of the plant and the extent of the interference of latex extraction 
with the development of the tree. 

Bark canker in Hevea brasiliensis, A. Sharples (Roy. Bot Gar a. Kew, Bui. 
MJsc. Inform., Wo. 6 (1917), pp. 219-225).~The author has collected observa- 
tions on Hevea bark canker which have been made in various rubber growing 
regions. These are considered to show that the present situation is most un- 
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satisfactory and that the subject still requires further patient investigation 
before the disease can be successfully combated. 

Spike disease of sandal, L. O. Coueman (Dept. Agr. Mysore, Mycol. 8er. BmI» 
3 (i.9i7), pp, IV’i-52, pis, 19, figs, S), — A study of the so-called spike disease of 
sandal continued for several years is described in considerable detail in a re- 
port which is considered as clearing the way for further studies of this trouble, 
wlilcli is said to cause large and increasing losses over a considerable portion of 
southern India. 

Wlnle the disease was not referred to any unfavorable condition In soil, 
climate, or association as regards its causation, it is tlioiight that unfavorable 
conditions increase its virulence and transmissibility. The trouble shows itself 
in a profound disturbance of the ordinary functions, leading to a continuous 
growth of leaves and twigs, a characteristic reduction in the size of the latter, 
an accumulation of starch in the leaves and branches, and death of the haustoria 
and root ends. It is communicable by grafting, and supposedly due to an ultra- 
microscopical organism. Similar and similarly infectious diseases have been 
noted on other trees in areas where sandal grows. It is claimed that the disease 
may be spread !>y means of root connections, birds, or insects. 

The effect of Boentgen and ultraviolet rays upon fungi, IT. L. TBiiMntrXiL 
and J. W. Hotson (Phytdpathology, 7 {1917), No. 6, pp. figs. 2). -—It is 

stated that the museum of the University of Washington, Seattle, which served 
as a forestry building during the exposition conducted in 1009, was built of 
logs of green Douglas fir and western hemlock. These logs are said to be 
showing signs of decay resulting from an attack of pmicola. Experi- 

ments have been conducted to combat the ravages of the fungus, principally by 
impregnation of the wood with® copper and other salts, but to avoid the dinieulties 
of such treatment experiments were also conducted with Roentgen anti ultra- 
violet rays to determine the possibility of destroying the fungi. Exposures were 
made to both kinds of rays for varying periods of time. 

The results obtained do not indicate that the method employed would prove 
suitable for the control of such wood-destroying fungi as F, pinicola. 

Some problems connected with the treatment of fungus diseases by spray- 
ing, E. S. Salmon and J. V. Etrb (Rpt. Brit. Assoc. Adv. 8cL, 86 il916), pp. 
Jf88, Tills is mainly a discussion of the different avenues of approach 

ordinarily open to the solution of the various problems that arise in connection 
with economic diseases of plants, namely the fungus the host, and the 

nature of the fungiffide. Another aspect of the problem is the effect of a .sub- 
stance to increase tbe fungicidal properties of another substance, as in t!ie ease 
of paraffin in a si)ray fluid containing soluble sulpbld, or of soap in liver of 
sxilphur. Still another aspect Is the question of securing intimate contact of 
the spray with the fungus by the addition of ingredients to ]ovx*r the surface 
tension of the spray fluid and the measurement of such lov/ering. 

The conduction of potassium cyanid in plants, J. A. Eltuott {Phytopa- 
thology, 7 (1917), No. 6, pp. 443-44^, figs. 2). — A report is giveti of experiments 
conducted by tlie author with herbaceous and woody plants to determine the 
path of conduction of potassium cyanid through the plants and the extent of 
local and general injury. 

It was found that potassium cyanid is conducted in the vestsels and diffuses 
from them into the surrounding tissues, the diffusion being greatest when the 
conduction is slowest. Injury to tie plants is said to be local, corresponding 
to the distribution of the potassium cyanid, except where the local injury 
has a secondary injurious effect on other parts of the plants. Actively growing 
tissues are most readily killed. In woody plants, Injury is dependent on the 
65162"-~18— -5 
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amouBt of cambium reached by the cyanid and the extent to which other parts 
of the plant are dependent on the injured cambium. 

The wide differences in results of treatment of plants with potassium cyanid 
are lielieTed to be due to slightly different manners of treatment in the different 
cases. Less injury is to be expected when trees are treated in the dormant 
state. 

ECOMOMI-C ZOOLOGY— EHTO'MOLOGY, 

Food habits of the swallows, a family of valuable native birds, F. B. L. 
Beal {U. Dept. Agr. Bui 619 (1918), pp. 28, pis. ^).-™This is a report of a 
technical study of the food habits of T of the 13 species of swallows occurring 
within the limits of the United States, namely, the purple martin (Progm 
mUs) ; cliff, or eayes, swallow (Petrochelidon lunifrons) ; barn swallow 
(Simndo enjihrogastra) ; tree, or white-bellied, swallow (Iriclop7^ocne Ucolor) ; 
violet-green swallow {TacJujcineta tlialassinm) ; bank swallow (Riparia rip- 
aria) ; and rough- winged swallow (Stelgidopteryx s&rripemiis) . All the species 
are more or less gregarious and these 7 are of such wide distribution as to 
render their food habits a subject of economic interest. 

Lists are given of the insects identified in the stomachs of the 7 species, 
together with the following table showing the relative proportions of the most 
important elements of food of the species: 


Belative prgporimns of the most important elements of the food of stvallotos. 


Pood items. 
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Other beetles... 
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The crow and its relation to man, B. R. Kalmach (U, S, Dept. Agr, BuL 
621 (1918), pp. 92, pis. 2, figs. S ). — ^This new treatise on the economic status of 
the crow (E. S. R., 7, p. 840) discusses in detail the beneficial and harmful 
food habits of the crow, gives a general account of its life history and geo- 
graphic distribution, and show^s how it may be controlled where necessary. 
It is pointed out that while the misdeeds with which the crow has been con- 
victed greatly outnumber its virtues these are not necessarily equal in impor- 
tance. Much of its damage to crops and poultry can be' prevented while its 
services in the control of insect pests can ill be spared. ' As the capabilities .of 
the crow for both good and harm are great, it is believed that an extermina- 
tion of the species would have ultimate consequences no less serious than 
an overabundance. 

A list of the insects and , other animals and plants specifically or generically 
Identified in the stomachs of 2,118 crows examined is included. 

Diagnosis of a new pycnonotine family of.' Passeriformes, 0. Obee- 
HOLSEB (Jour. Wash. Acad. BcL, 7 (1917)y No, 17, pp. 587--541). 



1918.] 


ECOlSrOMIO ZOOILOQY — EITTOMOLOGY. 


857 


Britislx Mrds, A. Thorbubn {London: Longmans, Green Oa., 1916, 2.^ ed.^ 
mis, 1, pp, YIII-^US, pis. 20; 2, pp. VI-i-72, pis. 20; 3, pp. 71+57, pls^ 20; 
4, pp. Vn-\-107, pis. 20). — This work contains sketches in color from life 
of more than 400 species of British birds, inclnding not only resident species 
bnt also those which more or less regularly or even rarely visit the British 
Isles. All attempt has been made, where space permitted, to represent as many 
species as possible of the same family on the same plate, drawn to the same 
scale, A short descrixition is given of each of the various species represented 
as well as notes on their distribution, nest and eggs, food, song, and habits. 

The control of imported pests recently found in New Jersey, H. B. Weiss 
(Jour. Leon. Ent., 11 {191.H), No. 1, pp. 122-125). — Notes are given on the more 
important insects imported into New Jersey and their control. 

[Insects and insect control in Oregon] (Proc. Wa^sh. State Ilort. 

13 (7,977), pp. 99-104, 108-124). — The severjjil papers relating to insects and 
their control, hero presented, include the following: Codling Moth Conditions 
of 101 C), by R. B. Trumble (pp. 99-104) ; Spraying Apple Orchards, with Special 
Reference to Aphis Control, by S. W. Foster (pp. 108-111) ; Nicotin Sulphate in 
Codling Moth Control, hy F. E. De Sellem (pp. 111-121) (B. S. R., 38, p. 653) ; 
and The Strawberry Root Weevil, by A. L. Melander (pp, 121-124), noted on 
page 804. 

.Report of the Dominion entomologist for the year ended March 31, 1917, 
0. G. Hicwitt (Viinada Dept. Agr., Rpt. Dominion Eni., 1917, pp, 24). — This is 
the usual brief statement of the work of the year (E. S. B., 38, p. 550). An 
index to the subject matter is included. 

Insect pests [in Grenada], F, Watts (Imp. Dept. Agr. West Indies, Rpt. 
Agr. Dcpl. Grenada, 1916-17, pp. 12, IS). — ^A brief report on the more Important 
insect pests of the year, 

[Economic insects of Japan] (In A Collection of Essays for Mr, YasusM 
Naimi, letc.l, edited hy K. Nagano. Gifu, Japan; Natva Ent. Lab., 1017, pp. 
1-95, pis. 8, figs. 10). — Among the papers included in this collection of essays 
written in commemoration of the sixtieth birthday of Y. Nawa are A New 
Genus of Bark Beetles [Orosiotes], by Y. Niisima (pp. 1-4) ; Two Species of 
Termites from Foochow, China, by M, Oshima (pp. 5-7) ; Three New Species of 
Trichosiphum in Formosa, by M. I^faki (pp. 9-22) ; Notes on Some Lepidor)- 
tera Fleterocera of Japan, with Descriptions of Two New Genera [Margaronia 
and Hirayamaia] and Four New Species, by N. Mariimo (i)p. 23-37) ; and 
Synopsis of the Pemphigidai of Japan, by S, Matsumura (pp. 39-94). Twenty- 
sptMdes of aphids of the family Peraphigidse representing 19 genera are 
recogni7.ed as occurring in Japan, of which 20 species and 7 genera (Mansakia, 
Nurudea, Nurudeopsis, Fushia, Gobaishia, Watabura, and Nishlyana) are <le- 
scribed as new to science. 

War on greenhouse pests, H. A. Gossard (Mo. BuL Ohio Eta., 3 (1918), No. 
2, pp. 55-61, figs. 4)- — A. popular account in continuation of that previously 
noted (E. S. B., 38, p. 762). 

Important foi'eign insect pests collected on imported nursery stock: in 
1917, E. B. Sassceb (Jour. Econ. Ent, 11 (7978), No. 1, pp. 725-729 ) .—This is 
a summary of information on the insects intercepted during 1917 in the course 
of State and Federal inspection work. 

Notes on insects injurious to coffee, T, J. Anderson (Dept. Agr. Brit. East 
Africa Bui 2 (1917), pp. 20-45). — This consists of brief notes on the more im- 
portant insects of* coffee, with a discussion of control measures. 

Insects and camp sanitation, B. P. Felt (Jour. Econ. Ent,, 11 (1918), No. 
7, pp. 93-106). — A general discussion of the subject on which a more extended 
account by the author has been previously noted (E. S. E., 37, p. 760), 
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A metkod of graphically illustrating the distribution of injury by an 
insect pest, P» Z. Habtzell (Jour, Boon. But, 11 (1918), Mo. 1, pp. S2~S9, figs, 
g),__Xbe method devised by the author is described, the grape flea-beetle being 
used in gi^dng a practical explanation of its application. 

Toxicity of volatile organic compounds to insect eggs, W. Moobe and S. A. 
fiRATTAM (U. S, Dept Agr,, Jour. Agr. Research, 12 (1918), Mo, 9, pp. 57.9-587).— 
Investigations conducted at the Minnesota Experiment Station, here reported, 
are summarized by the authors as follows: 

“ In general compounds with high boiling point and slight volatility are more 
effective in dipping and spraying insect eggs than compounds with low boiling 
polHt and high volatility. Compounds with low boiling points kill freshly laid 
eggs more readily than eggs in which the embryo is partially or fully developed. 
Compounds of higher boiling points are more toxic to eggs with fully developed 
embryos than they are to eggs in which the embryo is only slightly formed. 
Kerosene containing both high and low boiling points is destructive to both 
young and old, but is only slightly toxic to partially developed eggs. The 
toxicity of the vapor or organic compounds to insect eggs is related to the 
boiling point and the volatility. As the boiling point increases and the vola- 
tility decreases the toxicity increases.” 

A list of 10 references to the literature is appended. 

The influence of molasses on the adhesiveness of arsenate of lead, F. Z. 
Haktzell (Jour. Mcon. Ent, 11 (1918), Mo. 1, pp. 62-66).— In reporting upon 
the results of adhesive tests It is stated that the success which attended earlier 
experiments was probably due to the lack of rain immediately following the 
application of the spray mixture containing molasses. In field work excellent 
results have been secured from the use of molasses and arsenate of lead in the 
control of the grape root-worm through studying the weather conditions and 
applyihg the spray at a time when there is little probability of rain, and by 
following the first spraying in about one week with an application of Bordeaux 
mixture and lead arsenate to act as a repellent to invading beetles which might 
enter the vineyard during the dispersion period. It is recommended that the 
weather conditions be observed and the molasses and arsenate of lead mixture 
applied at a time when freedom from rain is to be expected for at least three 
or four days. 

Spreaders for arsenate sprays, A L. Lovett (Jour. Econ. Ent., 11 (1918), 
Mo. 1, pp. 66-69 ). — In preliminary tests at the Oregon Experiment Btation sage 
tea and a casein lime mixture gave the least burn and approximated the ideal 
sought for in a spreader. 

Appearance of the male Carausius morosus and its longevity, G. Fouchek 
(Compt Bend. Acad. Sci. [Paris'], 165 (1917), Mo. 16, pp. 511-513).— Ihis paper 
relates to an orthopteran which is a remarkable example of partiieoogenicity. 

The eggplant lace hug in Porto Bico (Corythucha monacha), E, T. Cotton 
(Jour. Dept. Agr. P. E., 1 (1917), Mo. 3, pp. 170-173).— An account of studies 
of C. monacha, which is the worst of the many insect pests of the eggplant in 
Porto Eieo. 

A key to the species of the genus Ceresa occurring north of Mexico and 
the description of a new species, E. H. Gibson and Emma Wells (Bui Brook- 
Im Enl. 8oo., 12 (1917), No. 5, pp. 110-113 ). — key is given for the separation 
of 17 species of membracids of the genus Ceresa, known to occur north of 
Mexico, of which the species Ceresa militaris from Missouri is desciubed as 
new. 

Notes on three species of apple leaf-hoppers, F. H. Latheop (Jour. Econ. 
Mnt, 11 (1918), Mo. A,, pp. 144-^HB, figs. 3 ). — ^TMs Is a brief report of' observa- 
tions at the New York State Experiment Station on the life history and habits 
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of tliree important leaf-lioppers attacking apple, Empoasca mali, E, unicoloi\ 
and Empoa rosw. 

During the summer and fall of 1915 there was a heavy infestation in the 
district of western New York about Geneva of E. malt and E. rosm was quite 
c<jniinon. Their attacks were in evidence in all orchards observed, whereas 
E. nnieolor was comparatively rare and no cases of heavy infestation were 
observed. During the following season, wliich was fully two weeks later than 
normal, E. mali, though decidedly injurious, was less in evidence than during 
the preceding season, while E. iinicolor was exceedingly plentiful, proving to 
be a true pest and by far outnumbering E. mali. E. 7'oscu was again prevalent 
in 191G, and in spite of its natural enemies did considerAle injury. 

On apple E. m-aU feeds almost exclusively on the tender terminal growth and 
shows a marked preference for young, growing trees. E. rosw and E. unieolor 
both largely attack the older leaves, but occur on both old and young trees. 
E. mali causes a severe and characteristic curling of the foliage and resultant 
injury to the trees. Further experiments must be conducted before any conclu- 
sion can be dravm as to their transmission of fire blight. 

E. rom and E. unieolor pass the winter in the egg stage, while E. mali luber- 
nates largely if not exclusively in the adult stage. 

A grapb is given showing the life cycles of the three species as observed at 
Geneva diu'ing the two soa.sons. 

Texas aphid notes, F. B. Paddock {Jour. Econ. Ent., 11 {1918), No. 1, pp. 
^9-S2 ). — A brief review of observations of plant lice in Texas that have been 
recorded by the author and others. 

A simple means of ascertaining if a sterilizing hut is hot enough to de- 
stroy lice and nits in clothing or blankets, A. Bacot {Brit. Med. Jour., No. 
29dS {1917), p. fdi).— The author has found that stearin, which melts at 60® 
0. (140° F.), is a satisfactory indicator as to the amount of heat and length of 
time required for destroying lice and nits in clothing and blankets, nits pro- 
tected by a single tliickness of khaki cloth being killed by 15 minutes’ exposure 
to a temperature of 52°. Seven gm. of stearin in a porcelain pot 2.5 in. deep 
and 2;5 in. in diameter requires 30 minutes to melt, a small portion being still 
unmelted after 25 minutes ; 10 gm. requires between 40 and 50 minutes for melt- 
ing, only a narrow ring being melted within 30 minutes. 

“ If two pots, one containing 7 gm. and the other containing 10 gm., are 
placed or hung slightly below the level of the lowest garments in the sterilizing 
room, one can be sure, if all the stearin in the 7 gm. pot is melted before tiie 
removal of th(^ garments, that the exposure has been sufficient, both as regards 
period and heat ; while, If all the stearin is melted in tlie pot containing 10 gin., 
it will show that greater heat or longer exposure than was necessary has been 
used. . . . 

“ Nits and stearin were exposed together, and it was found that the stearin 
was more resistant to these conditions than the nits. E^or instance, when the 
temperature was rapidly raised from 21 to 80° within 20 minutes, the nits were 
killed, while the 7 gm. of stearin was not quite all melted. A rise to the same 
temperature in 18 minutes showed the sam'h result A rise to 82° in 15 minutes 
was just sufficient to melt all the stearin, the nits being killed. Again, a rise 
in 12 minutes to 81° killed the nits, but left a central disk of stearin unmelted.” 

Annual reports of the Royal Sericultural Station, Padua, E. Vebson rr al. 
{Ann. R. Staz. Bacol Padona, $9-JfO {1911), pp. 2S2, pt 1, figs. S; 4 I {1914), 
pp. 207, pU. 4; 42 {1915-16), pp. 185, pU. S, figs. 1$). — These are tlie usual re- 
ports (B. S. B., 25, p. 662) dealing with sericultural investigations. Each 
Includes a list of publications relating to the subject that were issued during 
the period covered. 



860 


EXPERIMENT STATION EEC ORB. 


[Tol. SS 


TRe use of pRototaxy in selecting from the moment of their hirth those 
larv» of Bomhyx mori most resistant to the disease fiacherie, O. Ac qua 
(A&s. in IfhteJiiat. Inst. Agr. [Rome], Intermt. Rev, ScL and Praci. Agr., 8 
(ISiT), No. 6, pp. During investigations carried out to determine 

the action of light on the movements of B. mori the author found that Ihe 
newly-hatched larvm immediately turn to the source of light and that this 
movement diminishes during the following days and disappears entirely at 
the end of the first stage. During the subsequent stages there is an inverse 
but less energetic movement and the lai*vse tend to avoid the light The larvm 
which were most resistant to flacherie were those which from the time of 
their birth had traveled farthest. 

Gipsy moth larvae as agents in the dissemination of the white-pine blister 
rust, G. P. Guavatt and G. B. Posey (U, S. Dept. Agr., Jour. Agr. Research, 
X2 (1918), No. 7, pp. 469-462) .—The investigations here reported, which were 
conducted in 1917 at Kittery Point, Me., with the view of determining the 
relation of gipsy moth larvie to the dissemination of the spores of the causal 
organism of white-pine blister rust (Cronartium riUeola), have been sum- 
marized as follows: 

“The period of hatching and of wind dissemination of gipsy moth larvie 
came within the period of spore production of the blister rust on pines. Larvm 
fed abundantly on spores and injured the fruiting layer of the pustules so 
that further spore production was arrested. Larvae from blister rust canhers 
had thousands of viable spores on their bodies. A small percentage of tlie 
larvm collected from fiy paper and from species of Ribes near infected pines 
showed geciospores on their bodies. Gipsy moth larvse were found feeding on 
leaves of Bihes spp., and in some cases the only infected leaves on plants of 
this genus were those showing insect injury. The Bureau of Entomology has 
shown (E. S. R., 37, p. 254) tliat these larvie are blown by the wind up to a dis- 
tance of 20 miles. Within this distance the larv^ are potential agents in the 
spread of the white-pine blister rust (within the area infested by the giiosy 
moth).” 

The apple ermine moth, P. J. Paseott (Joitr. Boon. Ent., 11 (1918), No. 1, 
pp. 56, 66 ). — ^In an earlier report from the New York State Experiment Station 
(E. S. R,, 23, p. 657) the author dealt with the cherry ermine moth (Ypono- 
metita padelliis) which was imported on cherry seedlings. An associated 
species, the apple ermine moth (Y. mplinella), has since been observed in New 
York on apple, and in the present paper notes on its identity and distribution 
in nurseries are presented. Since 1910 it has been discovered each year in 
plantings of foreign stock in New York, but has not been reported from outside 
the State, except in Hew Brunswick. Whether the two forms repre.sent dis- 
tinct species or are only varieties of the same s^peeies remains to be determined. 

The imported cabbage worm in Wisconsm, H. P. Wilsokt and L. G. Gent- 
KEB (Jmr. Econ. Ent., 11 (1918), No. 1, pp. 79-81, pis. S).— “ Wliile Paris green 
gives efiident control the cost is too high for eoonomical use. Lead arsenate 
and calcium arsenate at the rate of 1 lb. of the powder or 2 lbs. of the paste to 
50 gaL, with the addition of 1 lb. or more of common laundry soap, give efli- 
cient conti’ol and are the most economical to use. The failure of zinc arsenite 
to control the cabbage worm is not understood and further experiments will 
be made. No trace of arsenic was found to be present on sprayed heads pre- 
pared for cooking even when sprayed as late as a week before picking. The 
outer leaves may carry enough arsenic to 'poison stock and are therefore dan- 
gerous to use for that purpose,” 

'Keotin sulphate 'ESI' effective ovicdde for codHng moth eggs, A. 'L. Lovett 
{Jour. Econ. MnL, 11 (IBIS), No. 1, pp. 149, 169). — ^The author first refers to 
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tlie successful, results obtained by De Sellem at North Yakinia, Wash., in the 
control of the codling moth through the use of nicotin sulphate (B. S. B., 38, 
p. 6^3). See also abstract noted on page 857. Experiments com! acted by the 
author Jimi briefly reported upon show that nicotin sulphate is an effective 
ovicide for codling moth eggs and that the addition of soap renders it practi- 
cally perfect in this regard. 

Some exiDerinieiits on the adults and eggs of the peach tree borer, Sanni- 
noidea exitiosa, and other notes, A, Peteuson {Jour. Ucojl Iilnt.,^11 (J918). A'O. 
1, pp. Jigs. 2). — ^This is a report of studies at the New Jersey Experi- 

ment Stations, particularly of control measures, made during the summer of 
1917, near Clemeiiton, N. J., in a heavily infested 80-aere orchard of seven- to 
eight-year old peach trees of different varieties. 

Data relating to the repellent effect of various sprays during oviposition, 
the effect of sprays on eggs, etc., are reported in tabular form. The results 
obtained indicate the improbability of developing a poison bait for the adult, 
the partial repellent effect of certain chemicals on the female while ovipositing, 
and the partial destruction of eggs wlien certain substances are applied as a 
spray. While experiments under way on tlie use of various chemicid and 
mechanical tree protectors do not as yet warrant a statement, the author is of 
the opinion that the peach borer trouble will be solved through the llndiiig of 
some meclianical or chemical barrier that will prevent its gaining en trance or 
will kill the larva before it enters the tree. 

The striped peach worm, H. U. Ingehson {U. S. Dept. Agr. Bui. 599 {1918), 
pp. IJf, pis.. //). — This is. a report of biological and control invest igalhms of 
QelecMa confiisella (Depressarid pcrsicwclla) conducted during 1915 and 1916 
in Michigan at Benton Harbor, the only State in which tlie species is known 
to occur. 

This lepidopteran, first closcribed by Chambers in 1875 from an unknown 
locality, has received but little xiotice as an economic species. iVhile not at 
present a major pest of peach, it has been observed feeding on sand cherry 
(Primus pumila), its only other plant host, in such numbers as to web nearly 
every terminal and partially defoliate it, thus indicating a possibility of exten- 
sive injury to peach orchards. The larvte feed either singly or gregariously 
on both host plants and though not voracious feeders include in their webs 
much foliage that is not used as food. Their webbing commences directly after 
hatching, even before they feed, which takes place next to tiie midribs of tlie 
leaves, small irregular holes first being eaten through the piireiichyma and later 
either or both leaf surfaces being skeletonized. The injury to tlie peach is 
caused by the feeding of the larvm on tlie foliage. The wel.is wiiicli they spin 
are loose and often very conspicuous, but the leaves included in the webs Sdon 
become dry and cease to function. 

At Benton Harbor there was one full brood and a partial second, the earliest 
emergence of moths in 1916 taking iduce May 22, and emergence being quite 
regular from June 5 to July 14. Moths placed in jars with peach foliage and 
fruit deposited eggs both on the fruit and under the scales siirrounding the 
attachment of the xieach to the stem. In observations of US eggs the period 
of Incubation varied from ^10 to 19 days, with an average of 13.18 days. The 
feeding period of the transforming first brood larvae reared in cages varied 
from 22 to 36 days, with an average of 29,6 days for transformation ; of winter- 
ing first brood larvse, 22 to 48 days, with an average of 34.2 clays. The co- 
coons of the first brood are formed in the soil at an average depth of 0.5 in. 
The average length of the period in the cocoon was 12.4 clays, the longest period 
21 days, and the shortest 9 days. The first brood moths were emerging in 1915, 
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from August 4 until September 12, with the largest number on August 10. 
Prom 6S8 larv^ collected on sand cherry on July 28, only two moths subse- 
quently emerged during the season, one on August 28 and the other on Sep- 
tember 9, Oviposition of the first brood moths took place in 1915, from August 
15 to 19. The second brood eggs began to hatch in 1915 on August 31, and 
continued to hatch until September 3, the average incubation period being 15.6 
days. The larvm were observed feeding from August 23 to November 14, the 
maximum length of the feeding period being 74 days, the minimum 39 days, 
and the average 52.1 days. While cocooning normally takes place in the soil, 
13 of 361 individuals recorded pupated in the webbed foliage in which they had 
lived as larva. 

A number of parasites were reared, including four ichneumonids, namely, 
Angltia discooeellellw, Oremastus. forhesii, Creniastus sp., and Bpirus indigator; 
three braconids, Apanteles gelecliico, Ascogaster carpooapsw, and BpirhyssaUis 
atriceps; two tachinids, Bworista pyste and Frontina mvdilla; and one boinbyiiid, 
Anthrax lateralis. 

In spraying experiments where arsenate of lead powder at the rate of 1 lb. to 
50 gal. of water was employed 5 per cent of the terminals were webbed, wdiere 
used at the rate of 1.5 lbs. to 50 gal. of wmter, 3 per cent were webbed, whereas 
with tne unsprayed checks 90 per cent were webbed. It is suggested that the 
occurrence of this pest may be so local as to be remedied by cutting out the 
infested terminals or branches, and that it will probably not occur in damaging 
numbers in orchards sprayed regularly wdth arsenicals for control of the plum 
curculio. 

Notes OB the strawberry leaf -roller (Ancylis comptaiia), K, L. Webster 
{Jour, Ecmi. Ent.^ 11 (1918) j No. 1, pp. — ^This paper consists of brief 

notes on the biology of the strawberry leaf -roller, a more complete account of 
which is being issued in buEetin form. 

Notes on*tlie biology of the Angoumois grain moth, Sitotroga cerealella, 
J. Jj, King (Jour, Moon, Ent., 11 (1918), No. i, pp. 87-93, figs. 2).— This is a 
report of biological studies at a fiield station located at York, Pa,, in -t|ie 
southeastern part of the State. In this section the wheat production Is about 
one-third of the total grown in the State, and it suffers an aggregate annxial 
loss from insect injury of over a million dollars. A diagram is given which 
shows the appearance of the several broods during the year. It is pointed out 
that the practice of storing nnthrashed wheat in the mow is responsible for 
much of tile loss, and the importance of thrashing as soon after hai’vesting as 
possible and storing the grain in tight granaries or in good saclcs is emphasized. 

The apple leaf-mining case bearer (Coleophora volckei n. sp.) W. H. 
■VoncK (Mo. Bui Com. Sort. Oal, 6 (1917), No. 11-12, pp. 463-467, figs. 6).— 
These notes relate to the life history and habits of a new tortricid to be 
described by Heinrich under the name of Ooteoplvora volckei. Its injury, 
which consists of one or more small punctures in the skin extending a short 
distance into the pulp, has been more or less in evidence on Pajaro Yalley 
apples at harvest time for several years past General observations indicate 
that nieotin sulphate is capable of a very marked control of C. volckei, but that 
the control of the codling moth or fruit-tree leaf-roller is not so good as with 
arsenicala 

Malaria control — A report of demonstration studies conducted in urban 
and rural sections^ B. G. Deeivatb:, H. A Taylor, and T. D. Haas (Ptih. 
Semh Berv. U. B*, Bub. Health Bui 88 (1917), pp. 57, pis. 17, figs. 7).— A report 
of demonstration studies in malaria control conducted by the Public Health 
Service in cooperation with ^ the International Health Board dmlng 1916 in two 
highly endemic icNsalities in southeastern Arkansas. 
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Belation of kinds and varieties of grain to Hessian fiy injury, J. W. Mc- 
CoLLOCH and S. G. Salmon (U. /?. Dept. Agr., Jour. Agr. Research, 12 {1918), 
No. 8\ pp. 510-527). — ^Thls is a preliminary report of investigations condnctecl 
at tlie Kansas Expeiament Station. 

Tlie aiitiiors find tliat the Hessian fly is able to discriminate between different 
kinds and varieties of grain. “Eggs were laid on all tlie kinds and varieties 
of grain studied, but very sparingly on winter oats, winter barley, einkorn, 
spring emmer, spelt, and durum spring wheat. On the average, fewer eggs 
were laid on soft winter wbeJit than on bard red winter wheat, but exceptions 
in both cases were found. There appeared to be a large mortality of eggs or 
larvie on all kinds and varieties studied. This appeared to be greatest for rye, 
einkorn, spring emmer, winter oats, and IlUni Chief wheat. Very few flax- 
seeds were found on winter barley, and on Beech wood Hybrid, Cur roll Selection, 
and Dawson Golden Chaff wheats.” 

Early spring SyrpMdse in California and a new Pipiza, W. M. Davidson 
(Rut. Nctcs, 28 (1017), No. 9, pp. JflJi.-lfl9, fig. 1). — In addition to observations 
on the occurrence of syrphids in. spring, the author describes a new species 
under the name Ripi^a calif ornica. The larva of this species is aphidophagous, 
having been found to feed upon the sexes of Remphigus populicaulu. 

Poisoned bait for the onion maggot, N. W. Howakd {Jour. Econ. BhiL, 11 
{1918), No. 1, pp. 82-87, pis. 2). — This is a report of investigations carried on 
by the Bureau of Rntomology of the IT. S. Department of Agriculture in Wis- 
consin in continuation of those previously noted at the Wisconsin Experiment 
Station by Sanders (E. S. K., 33, p. 357) and by H. H. P. and H. G. Severin 
(E. S. R., 34, p. 360). The results obtained have led to the following summary : 

“ For two seasons the poisoned bait for the onion fly lias given decidedly 
negative results. Failure was due, to a great degree, at least, to adverse 
climatic conditions. The^se conditions are normal to this section of the country, 
however, and to other onion-gi’owing districts. In sections where the onion 
fly occurs and where climatic conditions are more favorable to poisoned bait 
application.s, further trial is strongly recommended.” 

Meigenia floralis, a parasite of the black alfalfa-leaf beetle (Colaspidema 
atrnm), IAicatllon {Conipt. Rend. Acad. Agr. France, 3 {1917), No. SO, pp. 
881-8S5) .—This tachinid {M. floralis), a parasite of the asparagus beetle, each 
year destroys largo numbers of the chrysomelid beetle G. atriim. 

Control of the common white grub, 11. T. Cotton {Rot to Rico Dept. Agr. 
kSki. Giro. 12 {1918), pp. 7, figs. 2; Spanish Ed,, pp. 7, figs. 3). — A brief summary 
of information relative to the control of Rhyllophaga vandinoi and R. portori- 
cemis, an ac(!()unt of which by Smyth has been previously noted (E. S. II., 
38, p. 767). Collecting the white grubs and the beetles is said to be the best 
method of control now known. 

Studies on the life history of two Kansas Scarabasidee, W. P. Haykr {Jour. 
Econ, Ent., 11 {1918), No. 1, pp. 186-144). — This is a report of morphological 
and biological studies at the Kansas Experiment Station of two white grubs, 
Gyeloceplmla villosa and Anomala Mnotata. 

The life cycle of G. villosa is one year. Adults appear at lights in June, July, 
and early August. Eggs, which are laid in soil, hatch in from 9 to 25 days. 
The winter is passed in the larval stage, which stage was found to average 347 
days. " The pupal stage varied in length from 8 to 24 days. 

The adults of A. Unotata are injurious to fruit-producing plants, and the 
grubs are minor pests of corn, wheat, and oats. The winter is passed in the 
adult stage. Eggs are laid in the spring and soon hatch, producing larvse 
whose average time of development was found to be 83 days. The pupal 
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stage lasts on an average IG days. The adults transform in the fali and remain 
in their i>iipai cells -until the following spring, thus completing a one-year life 
cycle. 

Lists of references to the literature on the two species are inchided, 

liTotes on the hahits and metamorphosis of Lepicliota frenchi, B. Jaiwis 
{Bur. Su-mr ^tas. Queensland, Div. Ent. Bui. 5 (1911), pp. 14, figs. 29).— 
This "beetle is said to rank second to the gray-back cockchafer in econoiuU? 
importance among the scarabeids affecting sugar cane in Northern (}m>ensland. 
It feeds habitually on the roots of native cereals and other l'ierbac(?oiis plants 
and has acquired a liking for cane. 

Insecticide tests with Diahrotica vittata, N, ¥. Howaed (Jour. Econ. Eni., 
11 (1918), jJo. 1, pp. 15-19 ). — In tests in 1916 at Madison, Wis., of Bordeaux 
mixture (2 : 4 : 50) and lead arsenate paste (4: 50) combined, against the spotted 
cucumber beetle the efficiency of the spray was about 25 per cent. The average 
efficiency of insecticides, based upon two seasons’ results, is as follows: Zinc 
arsenlte 24 per cent, lead arsenate 17, sweetened lead arsenate 17, Paris green 
16, zinc arsenate 14, Bordeaux-lead arsenate 14, lead arsenate dust 9, cobalt 
arsenate 4, calcium arsenate 1, and arsenic bisulphid 0 pet cent. 

Life history of Haltica jamaiceiisis, K. T. Cotton (Jour. Dept. Apr. P. R., 
1 (1911), Eo. S, pp. 17$-175 ). — An account of the largest of the flea-beetles 
found in Porto Rico, which at times is extremely abundant. Though it now 
confines its attention to weeds of the genus Jussirea, it occasionally feeds on 
garden beans. 

Sweet potato root borer (Cylas formicarius), W. 13. Hinds (Alahunia Got. 
Sta. Giro. 81 (1918), pp. $-8, figs. 9). — This circular, which is intended pri- 
marily as a warning against the sweet potato root borer, gives a brief summary 
of information regarding it. Quarantine against the pest is announced by the 
Alabama State Board of Horticulture and the rifles and regulations relating 
thereto are presented. 

Weevils which affect Irish potato, sweet potato, and yam, W. D. Fierce 
{U. B. Dept. Agr., Jour. Agr. Research, 12 (1918), Eo. 9, pp. 601-911 pis. 7).— * 
Notes are first presented on three important Andean weevil pests wliieli affect 
Irish potato tubers, namely, RMgopsidius tucumanm, Premnotrypes solani, and 
Trypopremnon laiithoraw, descriptions of which have been previously noted 
(E. S. R., 30, p, 459), and a table for the identification of Irish potato tuber 
weevils in the field is also given. A description of the larva of T. latithoraas 
follows, and a fourth potato tuber weevil from Cuzco, Peru, T. sanfordl, is de- 
scribed as new to science. 

Four species of weevils are described as attacking the tubers of the sweet 
potato ilpomaa batatas), namely, the sweet potato weevil (Ovlas forntioaHiis) , 
0. turdpennis, €. fomoralis, aud the scarabee {Euscepes hatatai), the flrst-men- 
tloned being the only one of the four to occur in the United States, thoiigli E. 
batata; occurs in the West Indies. Including Porto Rico, and in Hawaii, Giiani, 
and BrazU. A weevil which attacks the tubers of yams (Dioscorea batatas) in 
Jamaica is described as new under the name Palccopus (HoscoTaca. 

The strawberry root weevil, A. L. Melanbee (Proc. Wash. State llort. 
Assoc,, IS (1917), pp. m~lU; Better Ervit, IS {1918), Eo. 11, pp. 7, 8; abs. in 
SfiV. Appl. Ent, Ser. A, S (1917), No. IS, p. 579). -This is an account of the 
strawberry root weevil {Otiorhymhus omtus), which was Introduced from 
Europe some 50 years ago and which now occurs in the Northern States and is 
^Icularly injurious In British Columbia. The pest first appeared in Wash- 
mgton State In 1904 and has now invaded the principal berry regions of the 
State. Studies of the pest In British Columbia by Treherne have been pre- 
viously noted (E. S. E., 37, p. 568). 
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In control work good results were obtained witli carbon bisnlpbid. Tlie in- 
fested parts of rows wei'e covered with a 30 ft strip of canvas or clotli slieeting 
made gas-tiglit by painting with linseed oil, under which at intervals of 5 ft. 
saucers, each containing g oz. of carbon bisuiphid, were placed. When neces- 
sary, the canvas was raised above the saucers by wooden props to allow of free 
evaporation and made air-tight at the edges by earth shoveled on it. The fumes 
X^enetrate the soil to the depth of several inches and kill the adults, iarvffi:, and 
as Avell as wireworms, tipulids, and other insects. It is best apxdied dur- 
ing the few days after the crop is gathered, before migration and egg-laying 
begin. 

The agricultural situation for 1918. — IV, Honey. — More honey needed 
(U. B, Depi. Agr,, Off. Bee. Circ. 87 {1918) ^ pp. 3). — ^Attention is called to the 
importance of enlarging the number of colonies of bees wherever possible. The 
opportunity for expansion of beekeeping is pointed out and the factors in suc- 
cessful beekeeping brieily considered. 

Bearing’ queen bees in Porto Bico, B. H. Van ZwALtJWENBXJnG and R. Vidal 
(Porio Bico Bta. Clrc. 16 (1918), pp, figs. 5). — This circular, which is based 
largely on Bulletin 55 'of the Bureau of Entomology of the U. S. Department of 
Agriculture (E. S. B., IT, p. 8S5), gives directions for the rearing of quean bees 
in Porto Bico, It is pointed out tliat degenerated stock is the principal caase of 
poor honey production in Porto Bico, and that this fault can be remedied only 
by the introduction of fresh stock to be used as a basis for improving the stand- 
ard of the apiary by constant and intelligent selective queen breeding. 

Bee disease control, B. G. Caiib (V. J, Dept, Agr, Circ. S {1917), pp. SO, pis, 
11 ). — A report upon the occurrence of and control work with bee diseases in 
New Jersey, accompanied by maps which show the results of bee inspection 
work for the years 1912 to 1916, inclusive. 

On three new parasitic acari, S. Hirst {Ann, and Mag. Bat, Hist., 8, ser., 
20 {1917), No. 120, pp, JiSl-Wf ). — Chirodiscoides cavios n. g. and n. sp. from the 
guinea pig, Demodex mmcardini n. sp. from dormice {Mmcardinus avella- 
naritis), and D, erinacei n. sp, from an English hedgehog are here described. 

Scale feeding habits of a Porto Bican milliped, Bhinocricus arboreus, 
R. T. Cotton {Jour. Dept. Agr, P, B,, 1 { 1917 ), No. S, pp. 115, 176),— This milli- 
ped has been found to feed upon scale insects in Porto Bico, the purple scale 
being preferred. 

FOODS— HUMAir NDTEITION. 

Commercial stocks of miscellaneous animal food products in the United 
States on August 31, 1917 {U, B. Dept. Agr., Office Bee. Circ. 101 {1918), 
pp. 10, figs, id).-— “ Commercial stocks of cured hams, bacon, and shoulders in 
the United States on August 31, 1917, the date of the preliminary War Emer- 
gency PockI Survey, were approximately 488,000,000 lbs. Nearly 85 per cent 
of these stoclis were held by the meat packers. . . . 

“ The reports giving data for both August 31, 1917, and August 31, 1916, in- 
dicated an increase of 0.8 per cent in the total holdings. This net increase was 
due almost entirely to an increase in the holdings of storage warehouses. 

“ The stocks of cured and salted pork amounted to 215,000,000 lbs., the meat 
packers holding nearly 75 per cent of the total. , . , The stocks reported foir 
1917 were 5.5 per cent larger than those reported for 1916. 

“ The stocks of salted and cured beef amounted to 57,000,000 lbs,, of which 
nearly seven-tenths were held by the meat packers. ... A 35 per cent Increase 
in total KStocks of the United States was indicated for the year ending August 
31, 1917. 
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‘*Tlie holdings o-f dry-salted and cared tisli, and fish in brine, amonnted to 
approximately 115,000,000 lbs. About 51 per cent of these stocks were held by 
fish packers and wholesale fish dealers, and 30 per cent by storage ware- 
houses. . . . There was an increase of about G per cent over the holdings of the 
previous year. 

“ Stocks of condensed and evaporated milk totaled 390,000,000 lbs. Coii- 
denseries and wholesale dealers each held about 30 pa* cent of the total stocks. 
Betail dealers held about 13 per cent, while storage warehouses and exporters 
held 11 per cent and 9 per cent, respectively. . . . The 1917 stocks were 77.5 
per cent larger than those of 1916.” 

The supply of lard in the United States. — Its extent and distribution on 
August Si, 1917 {U. 8. Dept. Agr., Office 8ec. Circ, 97 (1918), p.p. figs. 
12). — “This circular presents the results of the War Emergency Food Survey 
of August 31, 1917, so far as they relate to pure lard, lard compounds, and lard 
substitutes other than purely vegetable substitutes. For convenience, the term 
‘ lard ’ has been used to designate this entii'e group of food products. 

“ The survey indicates that the total stocks of lard in the possession of com- 
mercial concerns on August 31, 1917, were approximately 240,000,000 lbs. Of 
the total reported supply the meat packers held slightly more than 50 per cent ; 
the wholesalers held, roughly, 16 per cent; the retail dealers, 14 per cent; the 
storage warehouses, 10* per cent ; and the bakers and a group ,of miscellaneous 
dealers, 10 per cent 

“ The smwey further indicates that the total stocks on hand August 31, 1917, 
were 6.3 per cent larger than stocks held on the corresponding date of 1916.’^ 

The supply of canned salmon in the United States.—Its extent and dis- 
tribution on August 31, 1917 (U 8. Dept. Agr., Office Sec. Circ. 98 (1918), 
pp. IS, figs. 6). —Detailed information concerning the extent and the distribu- 
tion of the supply of canned salmon on August 31, 1917, is presented. 

The commercial stocks aSionnted to approximately 310,000,000 lbs., an increase 
of 18.2 per cent over the previous year. Four-fiftlis of the stocks were located 
in the State of Washington, and nearly three-fifths were held by canners of 
sea food. 

Commercial stocks of miscellaiieous cereal and vegetable foodstuffs in the 
United States on August 31, 1917 (U. 8. Dept. Agr., Office Sec. Circ. 99 
(IBIS), pp. 28, figs. 24 ). — Commercial stocks of several foodstuffs on August 31, 
1917, are listed in this contribution from the Bureau of Markets. The total 
holdings were, for corn, 13,664,582 bu. ; corn food products, 200,806,674 lbs.; 
beans, 3,212,749 bu. ; roHed oats, 76,976,273 lbs. ; rice, 192,124,953 lbs, ; sirup 
and molasses, 43,571,916 gal.; vegetable oils, 36,631,369 gak; and. solid vegetable 
cooking fats, 35,529,611 lbs. The 1917 stocks for corn were 43.8 per cent 
smaller than in 1916, stocks of beans practically equal, and stocks of otiier 
foodstuffs from 12.3 to 42 per cent larger in 1917. 

Sugar supply of the United States. — ^Its extent and distribution on Au- 
gust 31, 1917 (U. 8. Dept Agr., Office 8ec. Circ. 96 (1918), pp. 55, figs iP).— 
This droular presents the results of thenar Emergency Food Survey. It 
“indicates the sources of the country’s sugar supply, the estimated extent of 
sugar shortap on the date of the survey and the probable reasons therefor, and 
the distribution of the existing stocks as compared with that of a year a^o.” 
Detailed information is given in the circular regarding the distribution of "the 
stocks of sugar not only among the several classes of concerns from which 
information wm secured, but also among the several States and the different 
sections of the country* 



i9ia] 


FOODS— HXJMAJr FTUTE-mOK, 


867 


On the basis of the returns from the surrey, it is estimated that the stocks 
of sugar in commercial channels on Augmst 31, 1917, were about 1,500,000 lbs., 
as compared with 2,000,000 lbs., on August 31, 1916.” 

Commercial stocks of wheat and flour in the United States on August 31, 
1917 i'U. S. Dept. Agr., Office Sec. Circ. 100 (1918), pp. 87, figs. 17) Total 
commercial stocks of wheat in the United States on August 31, 1017, the date 
of the preliminary War Emergency Food Survey, were approximately 75,000,000 
bu., representing less than a two-months’ supply. 

“ Of the stocks reported, more than four-fifths was held by elevators, mills, 
and wholesale grain dealers. The l¥est North Central division of States, re- 
ported about one-third of the stocks of the entire country, while the Bast 
North Central and the Pacific divisions each reported about one-fifth of the 
total. 

“ About five-sixths of the reports, based on quantity reported, gave data not 
only for August 31, 1917, but also for the corresponding date of 1916. From 
these two-year reports it appears that the stocks of August 31, 1917, were only 
36.9 per cent of the stocks on hand August 31, 1916. 

“ Total commercial stocks of fiour in the United States on August 31, 1917, 
based on estimates from the survey, were about 12,000,000 lbs. This represents 
approximately a six- weeks’ supply. 

“ The largest stocks of flour were reported by the group of flour mills, 
elevators, and wholesale grain dealers, which held a total of 3,633,653 bbls. 
Retail dealers held 2,456,826 bbls., and bakers 1,099,583 bbls. Five States held 
one-third of the total stocks of flour. These in order of their holdings were: 
New York, Pennsylvania, Illinois, Nebraska, and California. 

“ The stocks reported for August 31, 1917, were 75.7 per cent of those for 
August 31, 1916. The decrease in holdings was general among all groups and 
classes of concerns.” 

Use of wheat-saving cereals, Helen L. Gkeen, Alice B. Skinner, and 
Lenore Richards (Earn. State Agr. Gol. Circ. 9 (1918), pp. 12). — In this cir- 
cular, issued by the Subcommittee on Food Production and Food Conservation 
of the Women’s Committee, Kansas State Council of Defense, recipes for the 
use of wheat-saving cereals are given, most of which make use of corn meal 
or corn flour, the substitutes most available for the Kansas housewife. 

Hints to housewives on how to buy; how to care for food; meats; drip- 
pings and butter substitutes; substitutes for meats; fish; vegetables; cereals; 
bread; how to use left-overs; how to make soap; fireless cooker; canning 
fruits and vegetables; how to preserve eggs (Neto York, F. Y.: Mayor 
MUclwVs Food Supply Committee, 1917, pp. 111). — ^A general discussion of 
foods with recipes. 

Hinth biennial report of the Food and Drug Department (Kentucky Sta. 
Food and Drugs Bien. Rpt,, 9 (1015-1917), pp. 10). — This gives a report of the 
work under tlie Kentucky Food and Drugs Act and the Kentuclcy Ifood Sanita- 
tion Act from July 1, 1915, to June 30, 1917, 

[Food and drug inspection], B. F. Ladd and Alma K. Johnson (Eorth 
Dakota Sta. Spec. Bui., 4 (1917), Wo, 18, pp. 4^7-588). — The sanitary inspection 
score card used in 1917 for all food producing and handling establishments in 
the State of North Dakota is given, also the names of firms and their ratings. 

Annual report of the dairy and food commissioner of Wisconsin (Ann. Rpt. 
Dairy and Food Comr. Wis. [WIS], pp. 98). — The work of the commissioner 
during the year ended June 30, 1915, is reported. 

Digestibility of some nut oils, A. D. Holmes (U. 8, Dept Agr. Bui 6S0 
(1918), pp. 19), — In this, the fourth of the series of bulletins dealing with the 
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digestibility of fats and oils (B. S. R., 36, p. 860), data regarding tlie diges- 
tibility of almond, black-\Yalnut, Brazil-nut, butternut, English- walnut, hickory- 
nut, and pecan oils are reported. As in the former experiments, normal young 
men served as subjects and tlie nut oils studied were incorporated in a basal 
ration. The results are summarized as follows: 

An average of 70 gm. of almond, 56 gm. of black-walnut, 81 gin. of Brazil-nut, 
43 gm. of butternut, 78 gm, of English-walnut, 95 gm. of hickorymiit, and 104 
gm. of pecan oil was eaten per subject per day in the experiments, out of a total 
of 71 gm., 68 gm., 84 gm., 46 gm., 80 gm., 97 gm., and 107 gm. of fat supplied by 
the respective diets. The oils were found to be well digested, the coefficients of 
digestibility being 97.1 per cent for almond oil, 97.5 per cent for black-walnut 
oil, 96.3 per cent for Brazil-nut oil, 95.4 per cent for butternut oil, 97.6 per cent 
for English-walnut oil, 99.3 per cent for hickory-nut oil, and 96.8 per cent for 
pecan oil. 

The nut oils, which are liquid at ordinaiy temperatures, thus have prac- 
tically the same digestibility as the common vegetable oils (cottonseed, peanut, 
olive, sesame, and coconut oils), which are also liquid at ordinary temperatures. 

While in these experiments as much as 81 gm. of almond oil, 64 gm. of black- 
walnut oil, 100 gm. of Brazil-nut oil, 49 gm. of butternut oil, 109 gm. of hiclcory- 
niit oil, and 130 gm. of pecan oil were eaten per day by one of the subjects for 
a 3-day test period, no laxative effect was noted; accordingly the limits of 
tolerance for these fats seems in excess of these amounts. In the experiments 
with English-'walnut oil the three subjects ate 69.9 gm., 83.8 gm., and 81.6 gm. 
per day, and all reported a slight laxative effect 

The values obtained for the digestibility of the protein and carbohydrates in 
the simple mixed diet eaten in conjunction with the different nut oils wer<i in 
agreement with those obtained in the earlier experiments of this series, indicat- 
ing that the nut oils did not exert any unusual influence on the digestibility of 
the foods eaten with them, 

**The results of this study of the digestibility of these nut oils indicate tlmt 
they are very well assimilated by the human body, and that whenever available 
they could be used freely for food purposes.” 

Bacteria in ice cream.— II, B. W. Hxmmek and E. F. Goss {I'owa Sta. BnL 
174 (19'i7), pp, BJ). A continuation of the study of bactex’ia in ice ci*eam 
(E. S. B,, 28, p. 166) is reported. The following conclusions were reached by 
the authors : 

“The freezer may be an important source of contamination where na effort 
is being made to produce ice cream with a low bacterial count, and accordingly 
considerable attention should be given its care. Water sherbets contain but 
few bacteria compared to the number ordinarily found In Ice cream. The 
counts on 17 samples ranged from 6 to 7,800 per ec. Ice cream other than 
vanilla ordinarily contain large numbers of bacteria. The counts on 13 sam- 
ples ranged from 130,000 to 40,850,000 per cc. There is no evidence that there 
Is an increase in the numbers of contained organisms during the proper stor- 
age of ice cream while commonly there is .a decrease. These results apply to 
the organisms developing on agar held at 37° 0. for 48 hours. 

There is an apparent Increase in the number of bacteria as determined 
by the plate method during the freezing of ice cream. This is apparently due 
to the breaking up of tie clumps of organisms as a result of the agitation in 
the freezer. There Is usually a decrease in the number of bacteria in ice cream 
during the hardening process, presumably as a consequence of the destructive 
action of the lowered temperatures. 

^ The softening and rehardenlng of ice cream may result in a significant 
maease or in a decrease in the number of bacteria contained. The effect is 
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probably dependent on tlie types of bacteria present and on the extent of the 
softening, a decrease being more likely to occur when the ice cream is softened 
at a higher temperature since, under these conditions, the rehardening has a 
more destructive action^' 

The dietary deficiency of cereal foods with reference to their content in 

aiitineiiritic vitamin/^ C. Yoegtlin, G. O. LxVke, and 0. N. Myers {Piih, 
Health RpU, [(/. H], SS {1918), No, 18, pp. 647-886, Jigs. 7).— The report deals 
with the occurrence of the antineuritic vitamin (water-soluble B) in corn and 
wheat Experiments were made on laboratoi'y animals (chickens and pigeons) 
to determine whether bread made from “ white ” flour or highly-milled corn 
meal includes all tlie essential food elements contained in the intact grain. 
The following conclusions are x'eached: 

The results obtained in this investigation clearly show that for pigeons an 
exclusive diet of whole wheat or corn furnishes an adeq,uate supi^ly of anti- 
neurit ic vitamin. The antineuritic vitamin seems to reside in the peripheral 
layers and the germ of these seeds, whereas the endosperm is relatively poor 
in this substance. 

If wheat and corn foods containing only a small percentage of the peripheral 
layers and germ of the seed are fed to pigeons and chickens exclusive of other 
food, polyneuritic symptoms appear on an average of three weeks after the 
beginning of the feeding period. The appearance of polyneuritis is preceded 
by a gradual loss iii body weight. The birds can be relieved of their paralysis 
in a striking way ]\v the ora! or subcutaneous administration of a higldy-con- 
centratecl preparation of antineuritic vitamin derived from ‘ whole-wheat ’ 
bread, yeast, ox liver, rice polishings, or boons. 

“The addition of yeast (in amounts use by bakers) in the preparation of 
bread from highly-milled flour does not prevent the appearance of polyneuritis 
in birds fed on this food [exclusively], but prolongs slightly the period of in- 
cubation. The addition to * highly-milled ’ flour, or bread made from * highly- 
milled ' flour, of a small amount of antineuritic vitamin preparation will 
correct this particular dietary deficiency, and will prevent the appearance of 
polyneuritis and the loss of body weight. The total phosphorus content of coim 
and wheat foods is a fairly satisfactory index of the amount of antineuritic 
vitamin contained in these foods. In a general way, it can be said that a high 
total phosphorus content is an indication that the particular corn or wheat 
product is relatively rich in antineuritic vitamin.” 

The origin of creatin. — II, L. Baumann and H. M. Hines {Jour. Biol. Chem,, 
SI (1917), No. S, pp. 549-559). — Continuing previous workT this article reports 
experiments made to determine whether the animal organism possesses the 
power to convert glycocyamin into creatin. 

The authors conclude that tlieir experiment.s ofCer no “ evidence for the 
methyiation of glycocyamin by muscle or liver tissue in vitro. The injection of 
glycocyamin into rabbits and dogs may be followed by an increased excretion 
of creatin.” 

The effect of starvation on the catalase content of the tissues, W. E. 
Buege and A. J. Neill (Amcr. Jou7\ Physiol., 4S (1917), No. 1, pp. 58-81). — 
Experiments made upon 12 laboratory animals (rabbits) led the authors to 
conclude that the “ catalase content of the heart, which i.s not autolyzed during 
starvation, remains normally high w^hile the catalase content of the fat and 
skeletal muscles, which are autolyzed during starvation, is greatly decreased, 
In view of the fact that the catalase content of a muscle Is directly propor- 
tional to the amount of oxidation in the muscle, and that the autolyzing 

iJour. Biol. Chem,. 22 (1015), No. 1, pp, 49-5lk 
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enzyms are destroyed by oxidation, the further conclusion is drawn that the 
heart is not autolyzed during starvation, because oxidation in this organ 
remains normally intense, and thus provides for this oxidation of the aiitolyz- 
iiig enzyms and the maintenance of the normal balance between oxidation and 
autolysis; on the other hand, the fat and skeletal muscles are autolyzed 
during starvation because of the decreased oxidation, which leaves the autolytic 
enzyms free to digest these tissues.” 

The effect of thyroid feeding on the catalase content of the tissues, W. E. 
Burge, J. Ivennedy, and A. J. Neill {Amer, Jour, Physiol., JfS {1917), No, S, 
pp. 433-4S7) object of this investigation was to determine whether thy- 

roid feeding increases the catalase content of certain tissues, which would 
account for the increased oxidation of animals fed thyroid, while in other 
tissues, such as the muscles and fat, it causes a decrease in oxidation, which 
would account for the increased autolysis in these tissues. Experiments were 
made with cats. The following conclusions were reached: 

“ Thyroid I'eeding increases the catalase of the blood and decreases it in the 
heart and probably in the fat and skeletal muscles. The increased catalase of 
the blood may account for the increased oxidation in animals to which thyroid 
is fed, while the decreased catalase in the heart, skeletal muscles, and fat may 
account for the increased autolysis in these tissues, the idea being that when 
oxidation is decreased in these tissues a smaller amount of the autolyzing 
enzyms is oxidized and destroyed, resulting in an increase in the rate of 
autolysis,” 

The rdle of catalase in acidosis, W. E. Buege {Science, n. ser., 47 {1918), 
No, 1214 , pp, S 47 , SifS). — B'rom observations made upon the catalase content of 
the blood of animals under conditions of pancreatic diabetes, “ surgical shock,” 
anesthesia, and starvation, the conclusion is drawn that the defective oxidation 
in diabetes and the decreased oxidation in anesthesia, starvation, and “ surgical 
shock,” with resulting acido.ses,” is probably due to the decrease in catalase, 

AmiAL FEOBFCTIOH. 

Wintenng and fattening beef cattle in North Carolina, W. E. Ward, E. S. 
Gubtis, and F. T, Peden {XJ. S, Dept. Agr. Bui, 628 {1918), pp, 5S, flg^. 8 ). — 
This work, done in cooperation with the North Carolina Experiment Sta- 
tion, covers the results of three years’ experiments with beef cattle in the 
western part of the State. It is deemed applicable to similar conditions pre- 
vailing in the mountainous sections of the Tii-ginias, Carolinas, Ifentucky, Ten- 
nessee, and Georgia. The following studies are reported : 

I. Wintering steers preparatory to grazing on pasture . — Cattle in the moun- 
tainous sections are usually carried through the winter on light maintenance 
rations and put on pasture the following summer for gains .when feed is more 
abundant The objects of this experiment were to determine the costs and 
methods of wintering stock cattle, the value of feeding for the maintenance of 
weights, and the effects of wintering on the gains on pasture during the follow- 
ing summer. The results cover three years with four lots, the first and second 
lots averaging 24 head, the third 33, and the fourth 19. Lot 1 w^as wintered 
on ear corn, corn stover, hay, and stiw; lots 2 and 3 on corn silage, stover, 
hay, and straw ; and lot 4 on winter pasture, being fed dry roughage and corn 
only when snow was on the ground. 

For the three years the steers in lot 1 cost $11.18 to winter, and lost an 
average of 32 lbs. per head each season, the increased coi^ per 100 lbs, 
in the spring being $1.T45 ^«X(Ot 2 cost $7.11 to winter, lost 51 lbs. each, and 
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liacl an added cost in the spring of $1.40 per 100 lbs. Lot 3 cost $6.76 to winter, 
lost 52 lbs. per bead per season, and bad an added cost of $1.47 per 100 lbs. 
Lot 4 cost $5.39, gained an average of 20 lbs. per season, and bad an added 
cost in the spring of 68 cts. per 100 lbs. In these experiments tiie average 
requirements of pasture for the winter were 1.8 acres per bead. 

II. JVinter grazing of steers . — In the second experiment the winter grazing of 
cattle was tried out on mountain cut-over lands too steep for general agricul- 
ture. The coves and flats were seeded to a mixture of 15 lbs. of orchard grass, 
4 lb a of blue grass, and 7 ibs. of timothy and clover per acre sown in corn at its 
last cultivation. This was allov/ed to grow during the following summer to 
make winter pasture. During the three years of the experiment the cattle 
were put on the pasture late in the fall and were without shelter during the 
entire winter. During stormy weather it was necejssary to feed, this period 
averaging less than three weeks each season. 

The first year 17 cattle on pasture cost $4.66 per head to winter and weighed 
17 lbs. heavier in the spring ; the second winter 26 head averaged $6.29 to winter 
and were 17 lbs. heavier; the third winter 16 head averaged r$5.23 to winter 
and weighed 26 lbs. more per head in the spring. The average cost per head for 
three years was $5.39, approximately one-half of what it cost to dry -feed cattle 
in the barn, besides showing a gain in weight while the latter showed a loss. 
Winter grazing and the use of the silo promise greater gains in these rough 
mountain lands in wintering cattle tlian the old methods of using dry har- 
vested roughage. 

III. Summer fattening of steers . — This experiment, carried on for throe years, 
was made with the steers wintered on dry roughage, on dry roughage and 
silage, and on winter grass. Most of the mountain cattle are finished on grass, 
but the.se were finished on grass alone and on grass -with cottonseed cake. Dur- 
ing the first two summers the feeding of cottonseed cake on grass was profitable, 
but in the third season it was not so, owing to its high price. 

The results show that the cattle that had been wintered on pasture produced 
the best gains the following summer with an average of 350 lbs. per head at a 
cost of 3,1 cts. per pound. The next most economical results w^ere made by the 
cattle wintered on silage, stover, and hay, followed by grass in summer. They 
made an average gain per head for the summer of 319 lbs. at a cost of 3.9 cts. 
per pound. The dry-fed wintered cattle on grass the following summer made an 
average gain of 344 Ibs. per steer at a cost of 4.S cts. per pound. The silage- 
wdntered cattle on summer pasture and cottonseed cake made gains of 32S lbs. 
at a cost of 6.5 ct.s. per pound, compared with 3.8 cts. per pound without the 
cake. The cattle wintered on dry rations during the following summer on pas- 
ture made gains of 814 Ibs. at a cost of 7.4 cts. per pound with cake, coutrastefl 
with gains at a cost of 4.8 cts. per pound without the cake. 

IV. Winter fattening of steers . — It i.s the custom in the mountain districts to 
sell the steers in the fall as feeders. There are, liowever, oftentimes corn and 
roughages available for fattening such cattle. These experiments were carried 
out to test the 'pi^ofitahleness of utilizing these home-grown feeds supplemented 
with cottonseed meal and hulls. 

In the winter of 1913-14 one lot of 12 steers was fed cottonseed meal, cotton- 
seed hulls, corn stover, and hay. A second lot of 12 was fed the same phis ear 
corn. During 113 clays the steers in lot 1 averaged an increase daily of 1,36 Ibs. 
per head at a cost of 13.32 cts, per pound, and lot 2, 1.42 lbs. at 13,92 cts. per 
pound. 

In the winter of 1914-15 four lots of steers consisting of 10, 10, 21, and 26 
head each were feci. All the animals received cottonseed meal. In addition 
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those in lot 1 were fed ear corn and cottonseed hulls, in lots 2 and 4 cottonseed 
hulls, and in lot 3 corn silage. The steers in lots 1, 2, and 3 were fed 96 days, 
and those in lot 4, 111 days. Those in lot 1 made an average daily increase of 
1.61 lbs. per head at a cost of 12.90 cts. per pound ; lot 2, 1.42 lbs. at 11.21 cts. ; 
lot 3, 2.07 lbs. at a cost of 7.0 cts,; and lot 4, 1.43 lbs. at a cost of 0.4 els. 
per pound. 

From the two years’ work the following conclusions are drawn, applicable to 
local conditions : Good hay materially increases the cost of fattening and should 
be replaced by cheaper roughages where possible. Ear corn increases gains and 
improves the finish. The cost and availability of corn for fattening cattle 
should be carefully reckoned and compared with cottonseed meal when ration- 
ing, The gains with corn silage in the experiments are striking, and attention 
is called to the value of corn for ensiling and its utilization in this form in the 
region for cattle feeding. Cottonseed meal, even in moderate amounts, proved 
efficient, and it, as also cottonseed hulls, produced economical and satisfactory 
gains. 

Owing to the long shipping distances the shrinkage of these cattle on ship- 
ment to market was large. It was fairly uniform on all lots. 

Farmers with surplus feed, especially roughages, should feel safe in feeding 
steers in the winter when the prices of feeders and cottonseed meal are favorable 
and shipping points for fat cattle are not too far distant. 

The utilization of dry farm crops in beef production, L. Fosi'ER and H. G. 
Smith (New Mexico Sta. Bid. 108 (1917), pp, SJ), figs, 6 ). — These experiments, 
carried out in cooperation with the Bureau of Plant Industry of the U. S. De- 
partment of Agriculture, covered three -winter periods. They were made to 
determine if local crops grown under dry-farming conditions could be profitably 
employed in feeding range steers for beef.' The feeds used were milo maize, 
Kafir corn, and other sorghums, and cowpea hay fed dry and ensiled. Cotton- 
seed meal also used was the only feed brought in. The steers were range 
grown in the neighborhood of Tucumcari, N. Mex., those of the first experi- 
ment covering 3-year-olds, those of the second under IT months old, and those 
of the third were “ long yearlings,” Tables are given showing the costs of the 
locally grovm feeds. 

In the first experiment two lots of three steers each were fed gi'ound milo 
maize heads and Kafir corn silage. In addition lot 1 was fed cowpea hay and 
lot 2 cottonseed meal and shredded Kafir corn stover. The steers in lot 1 
made an average daily gain per head for 76 days of 2.84 lbs. at a cost of feed 
per pound of gain of 4.19 cts. Those in lot 2 made a daily average gain of 
2.39 lbs. at a cost per pound of 5.45 cts. 

Ill the second experiment two lots of five steers each were fed the same 
rations as in the previous experiment The steers in lot 1 made an average 
daily gain per head for 122 days of 2.14 lbs. at a cost of 4.78 cts. per pound 
of gain. Those in lot 2 made an average daily gain of 1.48 lbs. at a cost of 
6.07 cts. per pound of gain. The average rate of gain in lot 2 was lowered by 
the results with one animal which was not a good feeder. 

The third experiment was divided into two periods. The first test was made 
by 10 steers on 48 acres of pasture for 50 days, and being fed in addition 25 
lbs. of cottonseed cake daily and as much Kafir corn silage as they would con- 
sume up to 200 lbs. They made an average daily gain per head of 1.71 lbs. at 
a cost per pound of 4.52 cts. 

In the second period they were taken oft pasture, divided into two lots of five 
mthy and fed for 55 days. They were, fed the same feeds as in the previous' 
experiments except that shredded sorghum fodder was substituted for the 
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sliretlfled Kafir corn stover in lot 2. The steers in lot 1 made an average 
daily gain per head of 2.07 lbs. at a cost per pound of 5.98 cts. Those in lot 2 
made a corresponding gain of 1.51 lbs. at a cost per pound of 8.43 cts. 

Tiiese experiments indicate that feeds necessary for fattening range cattle 
with a properly balanced ration can be grown under local dry-farmiiig condh 
tlons. Very favorable results are shown with cowpea hay compai’cd with cot- 
tonseed meal that must be purchased. It may also take the place of alfalfa. 
As silage, immature Kafir corn gave satisfa<;t;ory results. The reservation of 
native pasture for winter feeding is deemed advisable from the results in the 
last experiment. 

Cattle feeding*. — Winter steer feeding, 1916-17, J. H. Skinner and 
P. G. King {Indiana Sta, Bui, 206 {1911), pp, 3-27; poptilar ed., pp. S).— -This 
is a eontiiiiiation of work previously reported (B. S. K., 36, p. 564). The ob- 
ject of the experiments was to obtain further information on the comparative 
value of leguminous hay alone and combined with corn silage for fattening 
cattle; to test the comparative value of clover with alfalfa bay for cattle on 
full feed ; and to test the value of a full feed of corn in the ration with a 
limited Coed of corn combined with corn silage. 

In a ration of shelled corn, cottonseed meal, and clover hay, the addition of 
33.88 lbs. of silage daily displaced 2.79 lbs. of the. corn and 11.46 lbs. of the 
hay per steer, while tlie rate of .gain was increased 0.10 lb. per head daily and 
the cost of gain decreased ,$2.48 per 100 lbs. With the same ration, except 
that alfaifa, bay was used instead of clover hay, 34.21 lbs. of silage daily dis- 
placed 3.06 lbs, of coni and IS lbs. of bay, while the rate of gain per day was 
lowered 0.15 lb. daily and the cost of gain decreased 41 cts. per 100 lbs. The 
steers with corn silage in the ration sold for 25 cts. per 100 lbs. higher than 
those without. The profit per steer, not counting that made by the pigs fol- 
lowing, was increased $10.08 each when silage was added to tlic ration con- 
taining clover hay and $6.10 when silage was added to the ration containing 
alfalfa hay. 

Cattle receiving a full feed of shelled corn in addition to a ration of cotton- 
seed meal, corn silage, and clover hay made a dally gain of 2.5 lbs. at a cost 
of 17.51 cts. per pound of gain. They were valued at $12 per 100 lbs. and 
made a profit, including that of pigs following, of $35.65 per head* The steers 
on the same ration but with the corn eliminated consumed 10.33 lbs. of silage 
and 0*87 lb. of hay more per day. They gained 1.63 lbs, daily at a C(Kst i>er 
pound of 14.87 cl;s., and when fat were valued at $3.0.75 per 100 lbs. and gave 
a proiit, including pork, of ,$21.21 per head. 

With one-half the corn eliminated the average increased silage consumption 
was 8.77 lbs. and bay 0.7 lb. daily. The steers gained 1.62 lbs. daily at a cost of 

20.97 cts. per pound of gain, were valued at $10.85 per 100 lbs. when fat, and 
returned a prof t, incliuliug pork, of $14.0,5 per head. 

In tlie ration where no corn was fed the first month but afterwards added 
in increasing amounts to the fifth month when it was 11 lbs. daily per head, 
the average Increased consiimi')tion of roughage was 10.15 lbs. of corn silage and 

1.97 lbs. of hay daily per head. The steers gained daily 1.91 lbs. at a cost of 
18.12 cts. per pound of gain. They were valued at $10.85 per 100 lbs. when 
fat and yielded a profit, including pork, of $20.53 per head. 

In a comparison of clover and alfalfa hays with and without silage, the 
basal ration w’as made up of shelled corn and cottonseed meal. With clover 
hay as the roughage the steers consumed slightly less corn and much less hay 
than with alfalfa as the roughage. With clover hay they made an ayerage 
dally gain per head of 2.S1 lbs. at a cost of 19.99 cts. per pound of gain, while 
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those on alfalfa hay gained 2.16 lbs. daily at a cost of 21.77 cts, per po-iind. Tlie 
animals on clover were valued at $11.75 per 100 lbs. and returned a profit, not 
including that of pigs following, of $10.85 per head. Those on alfalfa were 
valued at the same price and returned a profit of $7.74 per head. 

With clover hay and silage in the ration the animals consumed slightly more 
grMn and hay but less silage tha.n with the ration of alfalfa hay and silage. 
With the clover-silage ration the^ steers gained an average of 2.5 lbs. daily per 
head at a cost of 17.51 cts. per pound, while those on alfalfa-silage gained 
2.01 lbs. daily at a cost of 21,36 cts. per pound. Valuing the two lots at $12 per 
100 lbs. when finished, the clover-silage lot yielded a profit, not including that 
of pigs following, of $20.93 per head compared with $13.84 for the alfalfa- 
silage lot 

Bigestion of starch by the young calf, E-. H. Shaw, T. B. Woodwaed, and 
R. P. Norton (d. S'. Dept, Ayr,, Jo^r. Ayr. Research^ 12 (1918), No. 9, pp. 575- 
578, fig. 1). — ^This investigation was undertaken by the Dairy Division of this 
Department to ascertain how early in life the calf can utilize starch or starch- 
containing feeds. 

Digestion experiments were conducted with two male calves. Beginning at 
4 days of age each calf received 40 gm. of ordinary cornstarch per feeding, mixed 
with the milk, for a period of 3 days. Following this starch-feeding period the 
calves were fed whole milk solely for about 5 days, after which the stai*ch was 
again fed for 3 days. The experiment continued until one calf was 39 days 
old and the other 31 days old. 

From 4 to 7 days of age one of the calves digested 22.02 per cent and the 
other 20.3 per cent of the starch co-nsumed. When calf 1 was 12 to 15 days old 
the percentage of starch digested had more than doubled, and when 3 weeks old 
it had nearly tripled, while at 4 weeks, in the case of calf 1, and 3 weeks, in calf 
2, the percentage of starch digested was well over 90. 

“ While it is auite probable that a calf but a few hours old can not digest an 
appreciable amount of starch, it can readily be seen that the quantity of starch- 
splitting enzyms must increase very rapidly in the first few days of life, for 
the calves under experiment, when only 3 to 4 weeks old, were able to digest a 
ration nearly 10 per cent of the dry matter of which was starch. These results 
indicate that the milk ration of a calf but a few days old may be supplemented 
with a starchy food, and that the starchy material may be rapidly increased as 
the calf grows older.” 

The agricultural situation for 1918. — ^X, Wool, — War makes more sheep 
and wool necessary (R. B, Dept. Agr,, Oft. Bee. Circ. 95 {1918), pp. 14).— This 
circular points out the effect of the war upon the requirements and supplies of 
wool, and gives reasons and plans for the immediate increase of sheep raising 
in the Dnited States, especially on the ordinary farm. It is stated that before 
many decades have passed the United States should possess three or four times 
the present number of sheep, that a doubling of the present number within four 
years is possible, and that it would be of most valuable assistance to our war 
interests if such a result could be produced in a shorter time. 

[deeding experiments with pigs], G. S. Templeton (Amama Col Bta. Circ. 
$8 (1918), pp. 29, $0). — In a cooperative experiment in Bullock County 60 head 
of pigs were grazed on peanuts for eight weeks during the fall of 1917. Follow- 
ing the peanut-pasture period 45 head were divided into three lots of 15 each 
and fed the following rations for five weeks on dry lot : Lot 1, two weeks on 
corn and tankage and three weeks on corn and cottonseed meal (2:T) in self- 
feeders; lot 2, corn and velvet beans (4:1) ; and lot 3, corn and' tankage in a 
self-feeder. The three lots were classified by the packing company to which 
they were sold as medium soft, indicating that the finishing period increased the 
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value of tlie pig's 1 ct. per pound over straight peanut-fed pigs. X^ot S returned 
the greatest profit and lot 2 the least profit per head. 

[Feeding pigs corn, velvet beans, and peanuts], G. S. Templeton {Ala- 
l)(ima Col. Sta, Rpt. 1917, pp. 2$, 24 ). — In an experiment in feeding pigs on 
corn, velvet beans, and peanuts in various combinations, the velvet-bean meal 
produced a carcass as firm as that of the pigs fed on corn. In appearance the 
fat was slightly darker. The carcass of the pigs fed on peanut meal and corn 
(1:1) was somewhat softer than the corn-fed carcass, while that of those fed 

011 peanuts and corn (1:1) was considerably softer. 

The infiuence of the ration upon the intestinal flora of swine, L. D. Bush- 
NELL and J. J, Fley (Kamas Sta. Tech. BuL S (1917), pp. S~54, figs. 3 ). — The 
literature of the relation of bacteria to the develoximent of higher animals, the 
harmful and beneficial infiuence of bacteria in the intestinal tract, and the 
effect Of diet upon the intestinal flora is reviewed, and a biblio-graphy of 78 
titles is listed. 

An investigation was made of the effect of different diets upon the intestinal 
flora of pigs as showm by the Gram method of staining, and the influence of 
these diets upon the number and types of bacteria in the feces. A special study 
was made of the effect of such diets upon the Bacillus coll group in the intes- 
tinal contents and feces of the pigs. The six pigs used in the studies were given 
the experimental diet for 200 days from the time of weaning. Four of the pigs 
were fed corn meal alone, and the other two corn meal plus the albumin from 

12 lbs. of milk to each pound of corn meal. Three of the corn-fed pigs gained 
in weight from an average of 80.6 lbs. each at the beginning of the test to 79 lbs. 
at the end of the 200 days, while the two corn-and-protem-.fed pigs gained from 
an average of 29.8 to 2GS lbs. The fourth pig of the corn-fed group* was kept on 
the corn-meal diet for about 18 months. This pig made only slight gains for 
18 months, ^but during the next 5 months gained about 140 lbs., due mostly to 
the laying on of fat 

The Gram method was found to be an index to the influence of diet upon in- 
testinal flora only within limits. Observations made upon samples taken from 
the stomach and at about each 6-ft. level of the intestines to the rectum of two 
slaughtered pigs showed that the Gram-positive types were more prevalent at 
lower levels in the corn-and-protein than in tlie corn-alone pig. B.-coli-like or- 
ganisms were isolated from the stomach and at each level below to the rectum 
in the corn-alone pig, while in the corn-and-protein pig organisms of this type were 
not found in the stomach or for about 18 ft. below in the small intestine. All 
the data obtained indicate that about 10 per cent more organisms are present in 
the feces of corn-and-protein pigs than in the feces of corn-alone pigs. There 
were, however, great individual and daily variations. In reference to the tyx}es 
present, there were great individual variations in the mixed intestinal flora, 
but it was noted that pigs on a corn diet generally show a slightly more sim- 
plified flora than pigs fed on a more complex diet 

“ There is a tendency for a diet of corn alone to throw tlie varieties of the 
colon bacilli into the B. communis variety rather than into the B. communior 
variety. This is not due entirely to the physical condition of the feces, as the 
poverty of B. communior was as marked in the contents of the intestine as in 
the feces. Small variations in diet affect the intestinal flora, but very little as 
compared to highly carbonaceous or nitrogenous diet. A study of the fermenting 
capacity of the colon bacilli will not explain the difference in metabolism in 
pigs on a strict corn diet and one of corn plus milk albumin. It is not possible 
to attribute the stunting effect of a strictly corn diet to marked variation in the 
bacterial flora of the alimentary canal as determined by the pre^sent techniciiie.’^ 
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Winter cycle of egg production in tlie Bliode Island Bed breed of tbe 
domestic fowl, H, I>. Goooale (U, S. Dei^t Agr„ Jour. Agr. Resmrcli, Al 
(1918), Aio. 9, pp. 57/7-^74). —At the Massachusetts Experiment Station the 
daily egg records of three flocks of Bhode Island Bed pullets, hatched, respec- 
tiTely, in 1913, 1915, and 1916, were biometrically analyzed and compared with 
monthly egg records of White Wyandottes and Barred Plymouth Bocks re- 
ported by Gowell from the Maine Experiment Station (E. S, R., 15, p. 304). 

The winter cycle was found to be much more characteristic in the Maine 
Station flocks than in tiie Massachusetts Station flock. In the case of the 
Rhode Island P^ds the winter cycle could be determined in only a portion of 
the flock. As to the evidence of a winter cycle in the individual, it is eouciiided 
that (1) the rate of production as shown by the monthly egg records is not a 
satisfactory index of a winter cycle in the individual Bhode Island Bed pullet 
(2) The best criterion of the existence of a winter cycle in the Individual is 
the existence of a pause In production in one or more of the winter months, 
followed by a period of continuous egg production, and usually exceeding 10 
days in length. (3) In some instances a pause of 10 days or less occurring in 
February or March, and following a period of several weeks of continuous egg 
production, may delimit the winter cycle. In cases where winter pauses could 
be determined with some accuracy, practically no correlation was found be- 
tween the number of eggs laid before the pause and the length of the pause. 

Evidence is presented which indicates that the winter cycle of egg produc- 
tion may be inherited in some definite but undetermined manner. 

Successful incubation practices in Kfew Jersey, embryo mortality, R. B. 
Hannas {New Jersey Stas. Mints to PouUrymen, 6 {19S8), No. 5, pp. Jf ). — 
Among points considered are the location of the machine, the holding of the 
eggs at a low temperature with moist air in the room, and daily turning, and 
the operation of the incubator at the proper temperature, with care in turning, 
cooling, and sanitation. 

In a trial in holding, eggs with 900 eggs in three lots tj-iose kept at 45 to 50° 
gave 57 per cent hatch ; those at 60 to 65°, 51.3 per cent hatch ; and those at 
75 to 80°, 33.7 per cent hatch. 

Cooling seems to make no difference in the percentage in the hatch, but 
there is possibly a heavier chick produced where it is practiced. From a trial 
with 1,500 eggs in three lots extreme cooling gave 66.7 per cent hatch, medium 
cooling 68.8 per cent, and no cooling 65.5 per cent. Those receiving extreme 
cooling hatched a day late, with medium cooling on time, and with no cooling 
a day ahead of time. The chicks averaged in weight 1.35, 1.32, and 1.27 oz., 
for the respective lots. 

BAiRY ii^mm—BAmYim. 

Heeding for milk production, J. M. Scott {Florida Bta. Bill. {1918), 
pp. 7^-88, fig. i).— Part of the experiments here reported, comparing sorghum 
silage with Japanese cane silage and with sweet potato silage for dairy cows, 
has already been noted (E. B., 37, p. 683), 

In an experiment witU three lots of three cows each, covering three 20-day 
periods, the rations consisted of 9 lbs. of wheat bran and 12 lbs. of silage, and 
in addition 3 lbs. of cottonseed meal for lot 1, 4 lbs. of peanut meal for lot 2, 
and 6 lbs. of velvet bean meal for lot 3, these concentrates being changed so 
that each lot of cows received a different concentrate during each 20-day period. 
The cows varied but little in live weight during the test. On velvet bean meal 
, the ' cows produced 2,818.4 lbs, of milk, on peanut meal 2,755.3 lbs., and on 
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cottonseed meal 2,601.8 lbs. of milk. Witli peanut meal at $40, velvet bean 
meal at $32, and cottonseed meal at $50 a ton, railk was produced at 16, 16.5, 
and 16.6 cts. per gallon, respectively, when these concentrates were fed. 

Corn silage and sweet potato silage were fed by the reversal system to two 
lots of seven cows each during four 16-day periods. In addition, the cows 
were fed a ration of 2.5 lbs. of cottonseed meal and T.5 lbs. of wheat bran. 
Little variation occurred in the weight of the cows during the test. On corn 
silage the cx)ws gave 7,888.3 lbs. of milk at a cost of 11.8 cts. per gallon, while 
on sweet potato silage they gave 7,598.4 lbs. of milk, at a cost of 14.2 cts. per 
gallon. In this test corn silage was valued at $4 and sweet potato silage at 
$13.33 per ton. 

Dairying in Florida, J. Al. Scorr (Florida Sta, Bui. 1^2 (1018), pp. 59~16y 
figs. 6 ). — The author discusses the need for increased dairy production in 
Florida, e.specially on the average farm; the factors affecting cost of milk 
production ; the improvement of dairy herds by selection, the use of good sires, 
and the raising of heifers from the best-producing cows ; the effects of feeding 
stuffs on the color, odor, and composition of milk ; qiialiiicatioiis of a good 
dairyman; and cow-testing associations. 

The station herd is cited as an example of wdiat may be accomplished in 
improving dairy herds by selection and by the use of good sires. Ten years 
ago the average annual milk production per cow of the 12 cows in this lierd 
was 2,600 lbs. During the past year the average of the 20 cows in this herd 
was 4,440 lbs. The average total feed and labor cost of producing milk in the 
station herd during the past year was 19 cts. a gallon. 

A study of share-rented dairy farms in Green County, Wis., and Kane 
County, 111., E. A. Bouger (U. Dept, Agr. Bui. 60S (1918), pp. U, fig. 1).*— 
The material for this study was obtained from 84 farm-management survey 
records made in Green County, Wis., in cooperation wnth the Wisconsin Ex- 
periment Station, and from 59 records made in Kane County, 111., all for the 
crop year 1915, together with data from 147 survey records taken in the 
Illinois region by the Illinois Station in 1912. 

With regard to rental terms, the landlord in the Illinois group generally 
owned the cows and paid all the farm road tax, while in the Wisconsin group 
he owned but half the cows and i^aid only part of the road tax. In the Wis- 
consin group 76 per cent of the leases ran for one year, none being for more 
than three years. In the Illinois group 63 per cent of the leases were for one 
year, none being for more than five years. 

The average farm in the Wisconsin group had 140 acres tillable and 8 .1 acres 
in pasture and supported 25 cows. The Illinois farms averaged 139 acres 
tillable and 58 acres In pasture and supported an average of 43 <;ows. The 
Wisconsin cws produced an average of $70 worth of dairy products, and tlie 
Illinois cows $94 worth per head annually. In the Wisconsin group botli 
landlord and tenant made least on farms selling milk fat, more on farms 
marketing milk through the cheese factory, and most on farms selling milk to * 
condenseries. In the Illinois group none of the milk was made into cheese, 
and the profits were about the same, both to landlord and tenant, whether 
the milk w^as sold to the condensery or for market. The introduction of pure- 
bred cows into the dairy herd in the Wisconsin group has been very profitable 
both to landlord and tenant, but apparently only to the tenant in the IlUnois 
group. 

In both the Wisconsin and Illinois groups the tenant te;mained on the farm 
longer under the yearly lease than he did where the lease was for a longer 
period. 
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Milk goats, B. L* Shaw (U. S. Dept, Agr., Fanners' Bui 920 {1918), pp, SO, 
figs, 18).— A general treatise on tlie status of tlie industry in the United States, 
the character of goat’s milk, and tiie breeds, breeding, care and management, 
and diseases of goats. 

It lias been found that goat’s milk can be thoroughly separated in a separator. 
When goat’s milk testing 4.4 per cent fat was run through the separator the 
skim milk tested only 0.03 per cent fat. The composition of the milk in the 
Bureau of Animal Industry’s herd of common American goats averaged the 
following percentages : Specific gravity, 1.033S ; fat, 5,99 ; solids-not-fat, 10.97 ; 
sugar, 4.93; protein, 4.63; and water, 83.04. Tests indicate that when goat’s 
milk and cream are properly handled butter of a good quality and free from 
objectionable features may be secured. Directions are given for the manu- 
facture of cheese from goat’s milk. Results secured in a cooperative experi- 
ment by the Sea View Hospital, New York, and the Bureau of Animal Industry 
upon the value of goat’s milk for tuberculous patients were entirely negative. 

The essentials of a goat daii*^' are noted, and the floor plans and details are 
given of the goat dairy at the department experiment farm at Beltsville, Md. 
Breeding experiments at this farm have involved the crossing of pure-bred 
Saanen and Toggenburg bucks on common American does. The crossbred 
goats from each of these breeds have shown great improvement over the 
common goat. The grade Saanen does have had a lactation period of from 
7 to 10 months and have given an average of 3,1 lbs. of milk per day, ranging 
in fat content from 4 to 6 per cent. The grade Toggenburg does have milked 
from 0 to 10 months and produced an average of 3,2 lbs. of milk per day, tlie 
fat content of which ranged from 4 to 6 per cent. The average weight of the 
mature half-Saanen does in 1917 was 129 lbs., and of the half-Toggenburg 
does 103 lbs. In 1915 the average daily milk yield per head of 10 selected 
common does was 1.5 lbs. for periods of from 7 to 10 .months. This milk ranged 
in fat content from 6.5 to 9.4 per cent. 

The Bureau herd of does in milk are fed in winter a ration of 2 Ihs. of 
alfalfa or clover hay, 1.5 lbs. of silage or turnips, and from 1 to 2 lbs. of a 
grain mixture of corn, oats, bran, and linseed meal (10: 10: 5: 1). On pasture 
the does are fed from 1 to 1.5 lbs. of a grain mixture of corn, oats, and bran 
(2:2:1). In 1916 the herd of 10 grade Toggenburg and Saanen does during 
their lactation period required 1.21 lbs. of grain to produce a quart of milk. 

Tke milch goat, A. C. McCanuhish and L. S. Gilletoe {Iowa Bta, Gire. 42 
(191S), pp, 4).— Brief notes are given on the adaptations, breeds, feeding, man- 
agement, and product of milch goats. 

Germ content of milk. — As influenced by the utensils, M. J. Feucha, 
H. M. Weetee, and W. H. Ohambebs {Illinois Sta. Bui 204 {1018), pp. 217- 
$S7, fiff. I).— In continuation of the study of the relative importance of the 
various channels through which bacteria enter milk (E. S. E., 37, p. 684), 
results are here given of investigations begun in 1913 upon the influence that 
the various utensils in which milk is normally handled exert upon the germ 
content of the milk. In part 1 of the bulletin are reported the results of ex- 
periments in which the influence was studied by direct examination of the 
cans and bottles. The aim of these tests was to determine the number of bac- 
teria in freshly washed unsteamed cans and bottles, whether bacteria in- 
creased in washed utensils before being filled, and the source of these bacteria. 

The study of bacteria in freshly washed cans was made with 170 cans that 
had been used in shipping sweet milk from 37 farms to two dairies. In dairy 
A the milk handled in the cans- had a low germ content. The number of cans 
washed In the same lot of wash water was from 20 to 30, and the amount ot 
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wasli water used was 60 gal., tlie cans being rinsed after washing. In dairy B 
the milk had a high germ content Prom CO to SO cans were washed in the 
same lot of wash water, the amount of water being about 25 gal., and the cans 
were not rinsed after they were washed. The cans were washed immediately 
after the milk was poured from them, and the plating of the rinse water was 
made in from one-half to four hours. 

More than 1,000,000,000 bacteria were removed from each of 39 of the cans 
washed in dairy A, and from each of 38 others the number was more than 
100,000,000. Even larger numbers were removed from the 56 cans washed in 
dairy B. In only 4 of the cans in this dairy was the number smaller than 
100,000,000. Had these 170 freshly washed cans been filled with sterile milk 
the resulting germ content would have varied from 197 to 2,557,000 per cubic 
centimeter. The results of successive rinsings with sterile water indicate 
that, while a considerable fraction of the germ life in the cans was removed by 
the first rinsing, it is by no means the entire germ life present. 

Fifty cans washed, steamed, and left 30 hours uncovered and inverted on a 
rack, if filled with milk would have added to the milk an average of S bacteria 
per cubic centimeter. Fifty cans similarly cleansed but left 30 hours witn 
the lids on, if filled with milk would have added to the milk an average of 
1,816 bacteria per cubic centimeter. Fifty cans washed but not steamed and 
held 30 hours uncovered and inverted on a rack, if filled with milk would have 
added to the milk an average of 27-, 164 bacteria per cubic centimeter. Ten cans 
similarly cleansed, but held 30 hours with the lids on, if filled with milk would 
have added to the milk an average of 128,730 bacteria per cubic centimeter. 
Ninety-one milk cans that had been washed, rinsed, and steamed at me 
dairy and covered with their lids, examined as they were about to be used 
on several dairy farms showed that had they been filled with milk they 
would have added to the milk an average of 23,523 bacteria per cubic centi- 
meter. The treatment of these cans at the farms was not uniform, either as 
to their being kept covered or as to the length of time elapsing before their 
use. 

A comparison of the germ content of each of 153 milk cans after the cans 
had been emptied and washed, but not rinsed or steamed, and the germ con- 
tent of the milk previously held by the cans, in most cases revealed no direct 
relationship. However, taken as a whole, the dairy which received the milk 
with the higher germ content also had the cans with the higher germ content. 

An examination of 134 freshly washed cans and of the water in which they 
were washed showed that the wash water became heavily seeded with bacteria 
during the washing process. However, the extremely large numbers of bac- 
teria found in some of the washed cans could not he accounted for by con- 
tai\iination from the wash water. 

Bacterial counts were made of a number of washed but unsteamed milk bottles. 
The results show that if these bottles had been filled with milk the germ content 
of tlie milk would have been increased by an average of 1,839 bacteria per cubic 
centimeter by the freshly washed bottles and 12,930 bacteria per cubic centi- 
meter by the bottles held 24 hours after washing. 

The experiments reported in part 2 were designed to test the infiuence of the 
various unsteamed utensils upon the germ content in actual dairy operations, as 
shown by the difference in the germ content of the milk handled in steamed and 
in unsteamed utensils. The steaming consisted in holding the utensils in a 
chamber filled with flowing steam for about an hour, except that some of the 
pails and cans were held over a steam jet for two to three minutes. Bacterial 
examination of the utensils showed that this steaming was satisfactory. 
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An examination of 81 cans of milk at the farm ready for transportation to the 
dairy, when all utensils had been carefully steamed, showed an average germ 
content of 6,807 bacteria per cubic centimeter. A similar examination of the 
milk in 117 cans from the same farms, when all utensils were similarly treated, 
except that the steaming was omitted, showed an average germ content of 
285,600 bacteria per cubic centimeter. 

When the bottle filler was carefully washed and steamed it exerted no ap- 
preciable effect upon the germ content of the milk passing through it. When it 
was similarly washed, but not steamed, the germ content of the milk of the first 
bottle was increased on the average by 96,900 bacteria per cubic centimeter. 
The continued use of the bottle filler gradually washed the larger part of the 
germ life from the machine, 

A study of the collective influence of all the utensils that normally come into 
contact with the milk, both at the barn and at the dairy, showed that when all 
the utensils were carefully steamed the germ content of the milk in the bottles 
■was about 4,566 bacteria per cubic centimeter. When similar conditions ob- 
tained, except that tlie steaming of the utensils was omitted, the germ content 
of the milk approximated 257,240 bacteria per cubic centimeter. 

Of all the various utensils coming into contact with the milk at the barn and 
at the dairy, the clarifier and the bottle filler when unsteamed proved to be the 
most prolific sources of contamination. The clarifier added an average of 141,340 
bacteria per cubic centimeter to the milk passed through it, while the bottle-filler 
tank and the four valves of the filler added appproximately 436,000 bacteria per 
cubic centimeter to the same milk. 

Factors of importance in producing milk of low bacterial count, 0. L, 
Eoabhouse {Calif ornm Sta. Circ. 179 (1917), pp. 11, figs, 6 ), — ^Thls circular 
points out briefly the principal sources of microorganisms in milk, and explains 
how the care of milk leads to a lower bacteiial content Si>ecifications are given 
for the construction of an inexpensive combination hot-water heater and steam 
sterilizer for dairy utensils. 

The pasteurization of sour, farm-skimmed cream for butter making, 0. F, 
Hubzjker, O. Spitzes, H. 0. Mills, H. B. Switzbb, et al. {Indiana 8ta. Bui 
208 {1917), pp. 8-76 ). — The experiments here reported were undertaken to de- 
termine (1) the effect of pasteurization of sour, farm-separator cream on the 
flavor, keeping quality, and market value of butter; (2) the effect of different 
processes of pasteurization on the bacterial count of cream and butter and on 
the flavor and keeping quality of butter; (3) the effect of pasteurization on the 
chemical properties of fresh and stored butter; (4) the causes underlying the 
changes in the flavor of raw and pasteurized cream butter in storage. 

In each set of experiments about 1,600 lbs. of 30 to 40 per cent cream of 0.3 to 
0.7 per cent acidity was used. This cream was divided into four churnings, as 
follows: (1) Churned raw; (2) pasteurized at 145® F., holding for 20 minutes; 
(3) pasteurized at 165® flash process; (4) pasteurized at 185® flash process. 
Five-Ib. cartons of the butter were held in cold storage at from 0 to 20®, and 
were scored when fresh and when 30, 60, and 90 days old. The average scores 
of 204 churnings indicate that the butter from the raw cream possessed the 
poorest keeping quality, scoring 3.03 points lower when fresh and 4.51 points 
lower when 90 days oM than the butter from cream pasteurized at 145® hold- 
ing procem, wMeh scoi-ed highest when fresh and after storage. Butter from 
cream pasteurized at 165 and 185® flash process had a pronounced oily flavor. 
The flavor largely disappeared in storage, but flavors characteristic of storage 
butter developed. 

On the basis of market conditions at the time of this study, the butter from 
the pasteurized cream, averaged, after 30 days’ storage, from 0.8 to 0.9 ct, in 
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tlie eiise of tlie fiasli process, to 1,7 cts,, in the case of the holding process, 
higher in price than the butter made from raw cream. 

The holding process of pasteurization at 145'’ was most efficient, averaging 
over 99.9 per cent in its germ-killing effect on all types of mlcToorganisrns. 
The flash prociiss at 185® lacked uniformity, and at 165® was deficient in germ- 
killing efficiency. The germ-killing efficiency of pasteurization in summer was 
greater and the keeping quality of such butter was better than that of winter 
cream and butter. However, pasteurization at 145® holding process destroyed 
over 99 per cent of the germ content of cream, regardless of the season of the 
yetir and variations in the resistance of different types of germs. 

In order to test the effect of time of holding cream at 145® on the germ-kill- 
ing efficiency and on the keeping quality of butter, cream was held at this 
temperature for 10, 15, 20, 80, and 40 minutes. From the standpoint of the keep- 
ing quality of the butter 20 minutes’ holding proved best. The greatest reduction 
of microorganisms occurred when the cream was held at 145® for 40 minutes, 
and tlie germ-killing efficiency was greatly diminished when the time of ex- 
posure was shortened to 15 or 10 minutes. Butter from cream held at 145® 
for more than 20 minutes, however, contained as large numbers of liquefiers, 
yeasts, and molds as when held for 20 minutes only, and exposure at 145® for 
longer than 20 minutes was found to produce a mealy body in the butter under 
certain conditions. 

Another experiment demonstrated the necessity of guarding against recon- 
tamination after pasteurization. It has been found that an unclean vat may 
reduce the efficiency of pasteurization 50 per cent. It was also shown that the 
better the flavor and the lower the acidity of the cream at the time of pasteuri- 
zation, the better will be the flavor of the butter when fresh and when it comes 
out of storage. 

In 104 churnings the average percentages of fat in the buttermilk were as 
follows: From raw cream 0.101, and from pasteurized cream at 145® held 20 
minutes 0.137, at 165° flash 0.12, and at 185® flash 0.12. In these churnings 
there was a somewhat larger loss of fat from the high-acid cream than from the 
low-acid cream. 

Pasteurization of cream had very little effect on the chemical composition 
of the butter. The moisture, curd, and acid were somewhat lower in the 
pasteurized ciream butter than in the raw cream buttter, and the highest tem- 
perature used for pasteurizing showed the greatest difference. There was a 
gradual decrease in lactose and increase in acidity of the raw and pasteurized 
cream butter after tlxree months’ storage; however, the raw cream butter In- 
CTea»sed far more rapidly in acidity than the pasteurized cream butter. There 
was also a decrease in the acidity of the fresh butter, due to pasteurization. 
The fat constants in butter in storage were found to undergo but very slight 
changes, and these changes averaged somewhat greater in raw cream butter 
than in pasteurized cream butter. Results of monthly analyses of milk fat 
held for one year at ordinary room temperature show that the fat constants 
in the stored fat underwent very slight changes, not at all commensurate with 
the degree of rancidity and tallowiness developed in the fat. 

The hydrolyzed or cleavage products of the proteins in butter were deter- 
mined in 64 separate churnings of the butter from raw and pasteurized cream, 
when the butter was fresh, and after storage at ~~6® for one, three, and five 
months, respectively. ‘ The results indicate that some protein decomposition 
takes place in all butter during storage even at a temperature below 0®, and 
it is suggested that this protein hydrolysis may, in a large measure, he re- 
sponsible for off flavors in storage butter. Butter that is intended for pro- 
longed storage should, therefore, be as free as possible from curd. It is also 
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noted tlmt the protein hydrolysis was greatest in the raw cream butter and 
least in butter made from cream pasteurized at 1S5” flash process. The protein 
cleavage was greatly increased after butter had been transferred from cold- 
storage to room temperature. 

The causes of protein hydrolysis are discussed, and the methods used in 
these experimental analyses of the cream and butter are outlined. Detailed 
tabular data brought out in the study are appended. 

Errors in the weight of print butter: Their causes and prevention, H. 
Eunkel and H. M. Roesee (R. S, Dept. Apr., Office Sec. Circ. 95 {1918), pp. 14, 
figs. 7). — This circular, which is based upon studies by the Bureau of Chem- 
istry in cooperation with the Division of Weights and Measures of the Bureau 
of Standards, is issued to show the responsibility of butter makers in complying 
with the requirements of the Federal net weight law and to suggest a procedure 
to reduce the inaccuracy and lack of uniformity in present methods of printing 
butter. 

The average difference between the heaviest and lightest of 50 1-lb. prints 
selected at random in about 250 plants was 0.56 oz. The types of errors made by 
manufacturers may be due to (1) the difference of single prints from 16 oz. and 
(2) the difference of the average weight from 16 oz. Errors on single prints, 
when the average is correct, are due principally to the physical condition of the 
butter, the inaccuracy of the printing machine, and the carelessness of the opera- 
tor, These errors may be largely eliminated by attention to such details as 
uniformity of mixing, control of the temperature at which printed, securing a 
uniform solidity of the print, cutting all prints squarely, filling out the corners, 
preventing air holes in the middle of the print, elimination of worn utensils, and 
keeping cutting wires tight and tlie proper distance apart 

Errors on the average vreight are due largely to inaccurate scales and incor- 
rect methods of adjusting the machine. They may be largely eliminated by first 
securing an accurate scale and then looking carefully to its preservation ; also, 
by weighing at least 5 per cent of all prints in groups of five or ten at frequent 
intervals during each churning in order to check up the printing machine. 

Actual conditions as they were found in the field are discussed and the rela- 
tion of the different sources of error to one another is pointed out 

YETEEINABY MEBICIIOL 

Preventive medicine and hygiene, M. J, Rosen atx (New York and London: 
B. Appleton d Co., 1917, S. ed., ent, pp. XXXVI-4-1S74, pi. 1, figs. 206 ). — This 
new edition is called by the author a “ special ” or “ military ” edition, inasmuch 
as it contains a discussion of the “ duties and organization of the Sanitary Corps, 
the examination of recruits, diseases of the soldier, sanitation of troops in camp 
and on the march, sanitation of barracks and trenches, physical training, pei^- 
sonal hygiene and equipment of the soldier, Red Ci'oss, rations, etc., . . . and 
the ‘ new ’ diseases and new medical conditions which have arisen in the present 
world war, such as trench fever, trench foot, war nephritis, shell shock, gas 
poisoning, tuberculosis, venereal diseases, etc.’* The book contains chapters on 
Sewage and Garbage, by G. C. Whipple ; Vital Statistics, by J, W, Trask ; and 
Mental Hygiene, by T. W. Salmon. 

Report of veterinariaii, 0. A. Gaby {Alabama Col. Sta. Ept. 1917, pp. 25- 
27). — ^Work with the kidney worm (Sfephanurus dentatus.) has shown that its 
pass out from the body of its host in the urine and hatch at ordinary tem- 
peratures in about 17 days in urine, water, and moist soil. Its eggs were found 
' in the urine in the bladder of a number of pigs, 
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Tests made of the action of “bitterweed” (BelenUim tenuifolium) indicate 
that it is toxic for horses, mules, and dogs, but not so for cattle. A collection of 
180 tabariicis was made during the fall. 

A series of tests made to determine the toxic action of Eupatorium apemtoides 
indicate that it produces progressive degenerative change in the red blood cells, 
polymorphonuclear cells, and eosinophils. In the cat, dog, and goat it failed to 
produce any symptoms resembling ** trembles.” 

White snakeroot or richweed (Eupatorium nrticjefoliiim) as a stock- 
poisoning plant, O. D. Maesh and A. B. Ouawson (17. Dept. Agr., Bur. 
Anim. Indus., 1918, pp. 7, fig. 1), — This is a popular summary of information, 
based upon the investigations previously noted (B. S. R., 38, p. 685), in which it 
is pointed out that the losses of live stock from poisoning by this plant should be 
avoided by prevention rather than by reliance upon remedies. Since it takes a 
fairly large quantity to poison an animal, little harm will result from eating the 
plant for a short time unless the animal is unusually hungry. 

Efficacy of some anthelmintics, M. O. Haix and W. D. Foistee {U. B. Dept. 
Agr., Jour. Agr. Research, 12 {1018), Ho. 7, pp. 897~JfJft, fig. 1). — In carrying out 
the series of experiments here reported the plan of the authors was to test as 
many drugs as possible having a known or alleged anthelmintic value, making 
further experiments with the more promising. The animals were given an 
appropriate dose of the anthelmintic to be tested. The treatment was usually 
administered in the morning and all feces were collected and examined every 
morning thereafter until the animal was killed, which was usually the morning 
of the fourth day after the administration of the last dose of the anthelmintic, 
and all parasites remaining were collected and counted. 

The experimental data presented are arranged in three groups, (1) simple 
purgatives, (2) a group including anthelmintics having a mineral base and coal- 
tar products, and (3) a group covering the vegetable anthelmintics. The con- 
clusions drawn by the authors from the results of the investigations reported 
are as follows: 

“ Simple purgatives, calomel and castor oil, may have some slight value as 
anthelmintics, but it is hardly sufficient to justify their use for this purpose. 
Ascarids in dogs arc sometimes removed by castor oil given as a preliminary 
purge, and this fact may prove of benefit in veterinary practice as a diagnostic 
measure when the more accurate method' of microscopic focal examination can 
not be carried out However, castor oil failed to remove ascarids more fre- 
quently than it succeeded, and in no case were all the ascarids removed from any 
one animal. As many of the experiments on dogs were preceded by a close of 
castor oil, the writers have fairly extensive data on this subject. 

“ The most i^eliable vermifuge for a.scarids, whether in dogs or swine, is oil of 
chenopodium. This drug, which was tested out on 34 dogs in six experiments, 
showed an efficacy for the entire series of 97 per cent. It rarely fails to remove 
all the ascarids present in a dog if given at the rate of 0.2 mil per kilogram, 
preceded by a dose of castor oil and the animal starved for 24 hours before 
treatment. The chenopodium treatment is also very efficacious for ascarids in 
swine and when properly administered may be expected to remove most, if not 
all, of the worms present. It would seem, however, that neither chenopodium nor 
any other drug tested will give satisfactory results if mixed with the daily 
ration and the animals allowed to dose themselves ; it is best given to each pig 
individually in suitable dosage, preceded by a fast. While this method neces- 
sarily involves considerable labor when treating animals as unruly as swine, 
the labor can be reduced by sorting the hogs roughly into classes according to 
size and confining them in inclosures which will permit tliem to be caught with 
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a minimum amount of struggling. The treatment has proved practical on a 
large scale and the results, as far as they could he determined, were entirely 
satisfactory. Oil of chenopodium appeared to be effective for stomach worms 
in sheep, although the data on this subject are not sufficient to warrant its recom- 
mendation. It is also of some efficacy for hookworms in sheep and in dogs, 
though in the latter case chloroform was found more reliable. , 

“ Other remedies which seem to have more or less merit as anthelmintics 
against ascarids are the latex of Ficus laurifolia, santonin in repeated doses, 
and thymol. Although thymol in repeated doses is fairly efficacious against 
hookworms, it was inferior to chloroform for this purpose, causing more dis- 
tress. An excellent preparation for mixed infestation in dogs consists of equal 
parts of oil of chenopodium and chloroform, given at the rate of 0.2 mil per 
kilogram, combined with 30 mils of castor oil. This preparation may be ex- 
pected to remove all the ascarids present, a large proportion of hookworms, and 
possibly a certain percentage of whipworms. This latter parasite seems to be 
very difficult to eliminate, and nothing tried by the writers proved very effica- 
cious, almost any anthelmintic occasionally proving successful. This experience 
may perhaps be explained by an intermittent peristalsis of the cecum, which 
occasionally allows the anthelmintic to enter, but which usually excludes it. 
Although chloroform was fairly successful in removing stomach worms from 
sheep, both animals upon which it was tried subsequently died from its effects, 
and it would seem to be too dangerous for use on sheep. 

“ In the case of stomach worms in sheep, copper sulphate was found to be 
th^ most satisfactory remedy, the experiments confirming the findings of 
Hutcheon. A simple apparatus devised by the senior writer reduces the labor 
involved in drenching a flock of sheep and insures accurate dosage. Petroleum 
benzin also proved satisfactory and was more efficacious for hookworms than 
copper sulphate. However, it is much more expensive than copper-sulphate 
solution, must be given three times and in a vehicle like milk, which adds 
greatly to the expense. The fact that petroleum benzin (refi.ned gasoline) 
proved efficacious, while commercial gasoline was considerably less so, is per- 
haps related to the differences in specific gravity and conseqxient volatility of 
the refined product compared with the commercial product. 

“Among anthelmintics intended for use against tapeworms, male-fern proved 
efficacious when tested on dogs. In the case of cats it removed all tapeworms 
from 75 per cent of the animals tested, though it proved fatal to t-\vo out of 
six animals which were somewhat enfeebled from disease. Apparently it is 
more toxic to cats than dogs and should be prescribed with caution and only 
given to healthy subjects. So far as can be judged from a single experiment 
with (logs, there seems to be no danger in combining male-fern uith castor oil, 
as is done in the so-called Hermann’s mixture. In fact, the writers are in- 
clined to agree with Seifert (1908) that the administration of castor oil after 
male-fern will avoid the toxic effects of the latter by causing its rapid and 
thorough elimination, and that for this purpose no other purgative is quite 
so effective. This subject^ however, should receive more study before con- 
clusions are drawm. 

“ Pelletierine tannate was a failure in the one experiment in which it was 
tested on cats but was efficacious on dogs. No remedy was efficacious against 
tapeworms In poultry. Of the four drugs tested, chenopodium gave the best 
results for this purpose, but its efficacy for tapeworms is very slight. 

** Turpentine proved the most efficacious of the remedies tested on poultry 
for ttie removal of Atwridia perspiGilluMf while chenopodium was nearly as 
good. When tested an dogs and pigs, turpentine was not very efficacious ; and, 



IDlS.l 


VETEEINABY MEDICINE, 


885 


as it caused grave symptoms of nephritis in pigs and caused the death of some 
of the experiment dogs, its use upon these animals is inadvisable. 

The treatmerrt with chopped tobacco stems recommended by Herms and 
Beach for ascarids in poultiT proved fairly efficacious for Jletcrakis papUlosa 
and would presumably be at least as efficacious for A. perspicUhim, since this 
latter worm is more easily reached by anthelmintics than is If. papillosa, 

“ There are a large number of drugs showing a greater or less degree of 
efficacy for the various intestinal xiarasites of domestic animals. IJsually their 
action is selective — that is, they show a pronounced efficacy for certain species 
of intestinal worms, wdiile they are decidedly less efficacious or entirely ineffi- 
cacious against other intestinal parasites. If we consider tlie ideal anthel- 
mintic one whicli will remove all worms of a given class or species, and do this 
every time in a single dose, V7e find that very few drugs approach this ideal. 

“ Among the drugs which have given the best results under experimental con- 
ditions for tlie purposes intended and concerning which the writers have suffi- 
cient data to wari’ant positive conclusions may be mentioned the following: 
(1) Copper sulpliate in drench for stomach wmrms in sheep; (2) oil of 
chenopodiiim for ascarids in pigs and dogs; (3) oleoresin of male-fern for tape- 
worms ill dogs; (4) turpentine for A. persplcillim in fowls; and (5) chopped 
tobacco stems for If. papUlofia in fowls.” 

The treatment of severe burns with ambrine, C. G. T^IcIMult-en {Gen. Elect. 
Rev., 20 (1918), No. 9, pp. 717-722, figs. 6; Sci. Amor. Sup., 85 (lOlS), No. 2203, 
pp. 190, 191). — This article describes the use of ambrine in severe burns and 
gives a resumS of the literature on the subject. 

Bacteria in dust, E. Bubnet (Ann. Imt. Pasteur, 81 (1917), No. 12, pp. 
1)93-600). — In bacterial examinations of samples of fresh street dust, 3 out of 
IS samples contained the tubercle bacillus. Dried dust obtained from, vacuum 
cleaners in theaters, stores, etc., gave evidence at first of very few organisms, 
but with proper cultivation under anaerobic conditions it was found to contain, 
in addition to Bacillus suhtilis and vaidous representatives of the mesentericus 
group, putrefying organisms such as B. welchii, B. teta7ius, and B. sporogenes. 

The author suggests the possibility that certain cases of tetanus, the origin 
of which is obscure, may be caused by the tetanus spores penetrating into the 
body with very fine dust. 

The action of cefid on microorganisms, A. Q. Euata (Ami. Ig. 28 

(1918), No. 1, pp. 1-10). — The purpose of the studies reported was to determine 
whether microorganisms are actually destroyed by cold or whdtlier they are 
simply rendered inert during the time in which they are kept at low tempera- 
ture. Various organisms in gelatin culture were kept for from 1 to 24 days at 
a temperature of from —3 to “—12'’ G. in a dry atmosphere. Each day a small 
portion of the gelatin culture was removed from the refrigerator and placed in 
an incubator at 22° for 10 days, at the end of which time the colonies in the 
various tests and in the control were counted. The biological properties of 
the oi’ganisms studied were tested in various ways. Studies were made on 
Badllus ccU, B. pyocyaneus, B. protcu^ vulgaris, B. hulgaricus, B. clavatus, 
and other putrefying organisms. 

The results show that the prolonged action of cold produces not only a 
paralyzing effect upon microorganisms but progressively destroys them. The 
spores of B. clavatus, although more resistant than the bacillus itself, were 
gradually killed under prolonged action of cold. The bacteriological properties 
of the organisms studied showed progressive changes in accordance with the 
gradual destruction of the organism. 
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TBe aiitlior concludes that a practical application of the resnlts obtained 
could be made in the preserving industry in the sterilization of various fresh 
foods. 

The value of Wulff^s method for the diagnosis of anthrax, B, Sanx {Clin. 
Vet IMilanJ, Rass. Pol. Sanit. e Xg., Jfl (1918), No. 1-2, p.p, /HO).— The diag- 
nosis of anthras Avith the aid of hone marrow as described by Wiilff (B. S. E-., 
27, p. 781) is considered by the author, after experimental work, to be prefer- 
able to all other methods, particularly where the diagnosis has to be made 
on carcasses which have undergone extensive putrefaction. The compactness 
and chemical composition of the hones are such as to offer greater resistance to 
putrefactive action and a favorable place for the development and preservation 
of the anthrax bacillus. 

Studies on diphtheria toxin. — Hydrogen-ion concentration and toxi- 
cogenicity determinations with Bacterium diphtherias, L. Davis (Jour. Lai), 
and Clin. Med., S (1918), No. 6, pp. 358-S67, figs. 2). — The purpose of the present 
investigation u^as to determine by means of the hydrogen electrode the reaction 
changes which take place in the medium during the formation of diphtheria 
toxin on a practical scale, and to note the relationship between toxicogenicity 
and hydrogen-ion concentration. The medium used for the study was plain 
bouillon made by adding 20 gm. of peptone and 5 gm. of sodium chloric! to every 
liter of beef infusion prepared in the usual way. Adjustment to the desired 
hydrogen-ion concentration was made by the method of Clark and Lubs (E. S. 
E., 37, p. 500). The experimental data led to the following conclusions: 

“Toxin of maximum potency is produced in bouillon by B. diptheriw only 
when the initial reaction falls within a certain zone of alkalinity, included 
within the hydrogen-ion concentration limits of about 7X10'® to about 5X10’®. 
Luxuriant growth of the organism appears to be possible where the reaction of 

the bouillon ranges from about gJ= 1X10"* to about Cg =8.4X10”“ When 
cultivated in plain bouillon under optimal conditions, B. diphtheria) undergoes 
an Initial increase in hydrogen-ion concentration. This is soon followed by a 
steady decrease until apparently a limiting alkaline reaction is attained. The 
total acid produced is relatively small and seems to vary in amount with each 
individual strain. Toxicogenic strains appeared to develop more acid than an 
avirulent strain. The initial increase in hydrogen ions is clue to fermentation of 
some constituent in both peptone and beef infusion. N-o direct relationship can 
be found between the hydrogen-ion concentration of the medium and toxicity 
during the growth of B. diphtJieriw.*^ 

The intrapalpebral mallein reaction, A. Lanxeanchi (Mod. Zooiatro, Parle 
ScL, 28 (1917), No. 9, pp. 197--202, fig. 1; ahs. in Rev. Gdn. Mdd. Ydt., 27 (1918), 
No. SI 4 . P- 86). — The author states that in cases where the intrapalpebral 
mallein reaction, previously noted (E. S. E., 82, p. 374), produces either through 
successive injections or other causes sclerosis of the connective tissue, the in- 
jection of mallein may be made in the upper instead of the lower eyelid. In 
case of a negative reaction at least 15 days should elapse before repeating the 
injection. 

The intrapalpebral reaction' in the diagnosis of epizootic lymphangitis, 
A. Laixfbanchi (il/od. Zooiatro, Parte SeL, 28 (1917), No. 10, pp. 217-225, figs. 
5; ahs. in Rev. Gdn.,M6d. Tdt., 27 (1918), No. SlJf, pp. 80, 81). — ^The intrapal- 
pebral reaction employed in the diagnosis of glanders, previously noted 
(E. S. R., 32, p. 374), has been successfully applied for the diagnosis of epi- 
zootic lymphangitis. The material for the test, taken aseptically from mature 
lesions rich in cryptococci, is attenuated by shaking in ether for about 24 
hours, evaporating the ether, and heating the mixture for from 15 to 20 min- 
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tites in a water bath at 80° C. It is then centrifuged for 20 to 30 minutes, 
and the clear llfiuid is ready for injection in doses of from 2.5 to 3 cc., accord- 
ing to the technique employed for the mallein reaction. 

Pirotherapy in epizootic lymphangitis, A. Lanfranchi and P. Baudelli 
{Mod, Zooiatro, Farte <8ci., 2S {1917), No. 12, pp. 261-275, figs. 9).— The author 
reviews the literature on the treatment of epizootic lymphangitis by pyo- 
tiierapy and reports unsucce.ssful results of using this method in cases of 
light, moderately severe, and severe losioms. He concludes that pyotherapy 
or aiitopyotherapy does not represent a method for the definite cure of epi- 
zootic lymphangitis. 

A study of hemorrhagic septicemia: Observations in sheep and in mouflon- ’ 
sheep hybrids, N. Mori {R. Ist. Incoragg. Napoli, Ann. Sta::!. Sper. MalatHe 
Infett. BeMMmm, S {1916), No. 2, pp, S-S5; abs, in Internat. Inst. Agr. [Rome}, 
Internat, Rev. Sci. and Fract. Agr., 8 {1917), No. 7, pp. 1010-1012; Ahs. Bact, 

1 {1917), No. 6, p. 529 ). — A short history of the disease as reported by various 
investigators is given followed by a detailed study of it as observed in mate- 
rial from the Naples Veterinary School and other districts of southern Italy. 
The symptoms and anatomical lesions in subacute and c^iroiiic forms of the 
disease are described. 

The organism BadUns omsepti^nis, responsible for the disease, is polymor- 
phous, Gram-negative, nonmotile, nonspo re-forming, and aerobic. Immune 
serum prepared with it agglutinates the strains of hemorrhagic septicemia of 
other animal species, thus justifying the interpretation that the various strains 
are races of a single organism derived through acclimatization in organisms of 
another specih^s. For the treatment of the disease tlie author refers to the 
serum vaccine treatnient of Raebiger (E. S. Ih, 35, p. 77) and others. 

A bibliography of 14 titles is appended. 

The enzyms of the tubercle bacillus, H, J, Corper and H. O, Sweany {Jour. 
Bact, S (1918), No. 2, pp. 129-151, figs. S ). — Studies on the autolysis of tubercle 
bacilli, previously notcal (E, S. R., 30, p. 181), were continued by the determi- 
nation of aiitolysis of bovine tubercle bacilli and a determination of the a-amiiio 
nitrogen in the autolysate. It was found that “ tubercle bacilli of both the 
human and bovine varieties possess autolytic enzyms, as indicated by the non- 
coagulnble nitrogen and a-amino acid nitrogen liberated at incubator tempera- 
ture aft<?r tlie brndlli hav(^ been killed by toluene and chloroform.'’ 

The presence of individual etizyms in the tubercle bacillus wa.s determined 
by tluv nephelometric method of Koher and Graves (E. S. R., 32, p. 310) ami 
by examining tlie autolysate for the various products of enzym action. It 
was found that “the liacilll themselves, or autolysates tlierefrom, also iiossess 
a trypsin-like enzym capable of splitting proteins in alkaline solution, an 
erepsin-like eiizyrn caimbk^ of decomposing peptone in add solution, a weak 
pepsin-like enzym cainible of splitting proteins in achl solution, a nuclease 
capable of splitting nucleic acid, and a urease capable of decomposing urea. 

“ The tubercle bacilli, or autolysates therefrom, do not possess enzyms capa- 
ble of hydrolyzing starch or inverting sucrose, demonstrable by the delicate 
Lewis and Benedict picrarnic acid method. Autolysates from tubercle bacilli 
do not possess enzyms capable of digesting elastic tissue prepared from lamb 
lung, or connective tissue prepared from tubercles, at least as indicated by the 
methods used for demonstrating these enzyms.” 

Bovine tuberculosis: Its diagnosis and control, V. A. IJklooRE {Anwr. Jour. 
Yet Med., IS {1918), No. 4, pp. 167-172) This article gives a historical survey 
of bovine tuberculosis and the measures taken in different countries for its 
control, a description of the nature and distribution of the lesions of the disease^ 
65162"— 18- 7 
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and a discussion of the tuberculin reaction. An inquiry into tlie cases wliere 
tuberculin 'has failed to produce a reaction on tuberculous animals lias shown 
that the failure may be attributed to one or more of the following causes: (1) 
The use of strains of tubercle bacilli 'which do not make an eflacient tuberculin, 
(2) the use of cultures of the bacilli which are not properly grown and do not 
contain a sufficient quantity of the specific protein to enable it to cause a reac- 
tion, (3) the interpretation of the manifestations following the use of tuber- 
culin not made in accordance with the laws governing the reaction between it 
and the products of tuberculous lesions in the living animals, (4) the applica- 
tion of tuberculin in the period of incubation, (5) the tuberculous lesions being 
arrested, healed, encapsulated, or very extensive, and (6) repeated administra- 
tions of tuberculin resulting in the failure of the reaction after one or more 
injections. In the opinion of the author subcutaneous injection has been more 
satisfactory than other methods of administering tuberculin. 

The biological behavior of Piroplasma bigeminum in cows in Eritrea.-— 
The variety acquired in the practice of serum vaccination against rinder- 
pest, G. Di Domizio (Mod. ZooiatrOj Parte ^ci, 2S {1911), Nos. 10, pp. 2S2-- 
2S0, fit/. 1; 11, pp- 247-259). — P. Ugeminum in Eritrea is so widespread that 
practically all cows are afflicted with it at some period of their lives. As a 
latent infection it may not be detected by itself dither clinically or microscopi- 
cally, but it is very easily detected in connection with rinderpest. An animal 
whose resistance is weakened by rinderpest is mo:^ susceptible to P. higeminum, 
which is often present in the blood used for inoculation against rinderpest. 
For this reason the author recommends that in serum vaccination against rinder- 
pest in Eritrea great care should be taken regarding the purity of the serum 
in order to have it as free as possible from the Piroplasma. This can best be 
accomplished by taking the serum on the fourth or fifth day of the disease at 
which time the symptoms of rinderpest alone are present, the circulating blood 
containing active rinderpest virus but with no Piroplasma or in such small 
quantities that it can not be detected in microscopic examination. The serum 
should not** be taken on the sixth or seventh day of the iUnes.s, because the 
virulence of the virus is more attenuated and because the P. Ugeminum is 
probably present in greater numbers and in a more virulent foi*m, 

A bacteriological report in regard to hog cholera, O. P. Gaedenghi (Clin- 
Vet. {Milan], Ems. PoL Sanit. e Ig., 41 (191S), No. 4^ PP- — ^A typical 

case of hog cholera is reported with post-mortem findings and a bacteriological 
study of the filterable virus obtained from the animal. 

The results led to the conclusion that the Voldagsen strain of paratyphoid 
B can be found associated with filterable virus in hog cholera. 

fundamental principles governing the control of hog cholera, D. F. Lxjckey 
(Aflier. Jour. Tet. Med., 15 {191B), No. 4, PP- 151-160, 200). — ^The principles dis- 
cussed are more thorough and efficient organization, attention to the sources of 
iafeetion, more stringent quarantine regulations, and laws forbidding the sale 
of hogs affected with any disease and prohibiting vaccination except by gradu^e 
veterinatdans. 

Statistics on the use of hog cholera antiserum and hog cholera virus, C. G. 
Cole \Amer. Jour. Yet. Med., i$ {1918), No. 4, pp. m, 174).— During the year 
101'7, 16.7 per cent of all the hogs in Iowa 'w^ere immunized. The average per- 
centage of losses from^ the use of the simultaneous method in healthy herds 
over a period of five years was 2.1, the loss in 1917 being only 0.7' per cent. A 
report on ,264, 3GT liogs, consisting of 92,943 sick or exposed and 171,424 healthy 
hogs, shows a loss of 2.1 per cant of healthy and 15.5 per cent of sick hogs. 
Of the hogs actually sick when treated, a recovery of 34.1 per cent is showxt 
by tlie use of the serum-alone .method against 29 per cent by the use of the 
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simultaneous method. The serum-alone treatment thus seems to be more suc- 
cessful in the case of sick hogs, although the simultaneous method is siix3eidor 
from the standpoint of imrnuuijsing hogs. 

Ulcerous lymphangitis in horses {Clin. Yet. lMilan\, Bass. Pol. Sanit. e 
Ig,^ 41 (1918), No. pp. ll-19j pi. 1). — In this article are summarized the 
clinical forms and symptoms of ulcerous lymphangitis caused by the Preisz- 
Nocard bacillus, the evolution and differential diagnosis of the disease, and its 
prophylactic and therapeutic treatment. 

Infections caused by Bacterium pullorum in adult fowls, P. [B]. Hadley 
et al. {Rhode Island Sta. Bui. 172 {1917) ^ pp. S- 40 ) .—'Ihis bulletin reports the 
results of a study in which it was established that Bacterium pullorum was 
the causative agent in an epidemic in adult fowls indistinguishable in its clinical 
picture and pathological manifestations from fowl typhoid. 

The primary observations and the experimental features of the study lead 
to the conclusion that latent B. pullorum infection was stimulated into active 
manifestations of fatal generalized infection as a result of intestinal irritation, 
or other physiological changes, following the feeding of a ration containing a 
large proportion of roughage in the form of oat husks. The author points to 
the need of regarding more seriously the endogenous as opposed to the exogenous 
origin of ‘ epidemic ’ diseases among poultiy. Among possible endogenous dis- 
ease-stimuli the importance of a hygienic feeding regime is especially em- 
phasized. 

“ The existence of intermediate bacterial forms, resembling B. pullorumy but 
varying slightly toward B. gallinarum Klein is suggested, and it is proposed to 
make use of the terms B. puUoritm A and B. pullorum B in order to keep these 
types distinct pending their further study. It is further suggested that B. 
pullorum appears to stand as a border line group in the colon-typhoid inter- 
mediates, separating the actual paratyphoids {B. gallmarum, etc.) from the 
actual paracolons (B. suipestifer, B. paratyphostis A and B, etc.). It is recom- 
mended that, in order to facilitate bringing about some degree of order in the 
group of * colon-typhoid intermediates,’ gas-forming strains he referred to the 
paracolon group, which should be revived; and that anasrogenic forms only 
should be referred to the paratyphoid group, in which B. gallinarum might 
stand as the type species.” 

The author reports that he has data on three epidemics in adult stock due 
to the agency of B. pullorum. These epidemics, two of which were somewhat 
extensive, occurred iii widely separated parts of the country. In all three 
bacteria of the fowl typhoid type {B. gallinarum) wei^e absent, yet the clinical 
picture £*nd the pathological manifestations were those of fowl typhoid. 

A list of 13 references to the literature is given. 

A study of the etiology of roup in birds, J, G. Jacklet {Kansas Bta. Tech. 
Bui 4 {t917)y pp. 5-2S).~~-A summary of inquiries pertaining to poultry diseases 
at the station gave the following approximate percentage relationship of the 
various poultry diseases in Kansas: Roup 70 per cent, cholera 15 per cent, 
white diaridiea 9 per cent, blackhead 1 per cent, and other troubles, including 
mites, lice, worms, "etc., 5 per cent Losses to the industry from roup vary with 
different seasons, occasional outbreaks showing a mortality of from 50 to 100 
per cent, while in other years only 5 per cent of the flock may be infected with 
perhaps less than 1 to 2 per cent mortality. Cases that recover from roup are 
beUeved to be unprofitable, egg production genera%. being completely suspended 
for a time, and the bird seldom fattens and may die later. 

In the course of the investigations here reported small Gram-negative, dip- 
lococcus-iike rods, which did not form spores nor form gas in carbohydrates, 
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were Isolated and apparently deserve recognition as the etiological factor in 
ronp. This organism was recognized in smears from all cases of diphtheria and 
ocular roup examined. It was grown upon artificial media and the disease again 
reproduced, and a high degree of protection was shown against the natural dis- 
ease after immunization with pure cultures. A bibliography is appended. 

A further study of the etiology of roup in fowls, J. G. Jackley {Jouf. 
Amer. Vet, Med. Asmc., 52 (1918), No. 7, pp. 853-858, fig. i).— Additional re- 
sults obtained in the work above noted further support the claim that a bac- 
terium of the Pasteurella group isolated by the author is the etiological factor 
in roup. 

BUBAL mGimmLm. 

Surface water supply of North Atlantic slope basins, 1916 {XJ. S. Geol. 
Survey, Water-Supply Paper JfSl (1918), pp. fYd+XXXT/, pis. 2). — This re- 
port, prepared in cooperation with the States of Maine, Vermont, Massachu- 
setts, and New York, presents the results of measurements of flow made on 
the St John, Machias, Union, Penobscot, Kennebec, Androscoggin, Presumpscot, 
Saco, Merrimac, Blackstone, Connecticut Housatonic, Hudson, Delaware, Sus- 
quehanna, Patuxent, Potomac, and Rappahannock River Basins during 1916^ 
Lists of the steam-gauging stations and the publications of the Geological 
Survey relating to water resources for this region are appended. 

Surface water supply of the lower Mississippi Eiver Basin, 1916 (U. S. 
Geot Survey, ^¥at€r-Snpply Paper 437 (1918), pp. 50-{-XXXn, pU^ 2). — ^This 
report presents the results of measurements of flow made on the Arkansas and 
Bed River Basins during 1916. A section on stream-gauging stations and publi- 
cations relating to water resources is appended. 

Surface water supply of Hawaii, 1916 (U. S. Geol. Survey, Water-Supply 
Paper 445 (1917), pp. 224) > — report, prepared in cooperation with the 
Territory of Hawaii, presents the results of measurements of flow made on 
certain stream's and ditches and rainfall records of the islands of Kauai, Oahu, 
Maui, and Hawaii for 1916. 

Southern California floods of January, 1916, H. D. McGlashan and F. C. 
Ebekt? (U. S. Geol, Survey, Water-Supply Paper 428 (1918), pp. 80, pU. 16, map 
1). — ^This report, prepared in cooperation with the State of California, presents 
preeipitation records, describes the flood of January, 1916, and reports measure- 
ments of flood run-off in the various river basins within the flood area. 

Rapid chemical determination of the potability of water, Comte (Jour. 
Ffmrm. et Ghim., 7. sm\, 14 (1916), No. 5, pp. 185-140; abs. in Ghem. Abs., 11 
(1917), No. 7, p. 857). — It was found that, as a result of the examination of 
more than 250 samples of water in the Argonne region of France, in impure 
waters the amounts of nitrites in the same specimen may double in 24 hours 
at laboratory temperature while pure waters show no such variation. The 
maximum action is reached in 48 hours. Two nitrite determinations are made, 
one at once and the other on the same sample after 24 hours. By this method 
even a very slight microbic action may be detected. 

“ The waters of the Argonne region are graded as follows : Good waters— 
Naa, below 12 mg. per liter; NHs, below 0.05 mg,; oxygen consumption, below 
1.2 mg.; nitrites calculated as KNOj, below 0.03 nig. if there is no variation 
after 24 hours. Suspected waters — ^NaCl, 12 to 20 mg.; NH®, 0,05 to 0.1 mg.; 
'oxygen consumption, 1.2 to 2.5 mg.; nitrites, 0.03 to 0.1 mg.; if the amount 
varies in the same sample within 24 hours, the limits ^ are 0 to 0.03 mg. . Bad 
waters contain — NaCI, above 20 mg. per liter ; NHs, above 0.1 mg. ; oxygen con- 
sumption, above 2.5 mg. ; nitrites, above 0.1 mg. ; if there is appreciable varia- 
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tion in the same sample in 24 horn's^ 0,03 mg. of nitrites will be the lower limit 
for bad water.” 

The cracking and buckling of cement concrete pavements, H. T. Ttjthill 
{Good Roads f sor,, .14 (1017), No. 20, pp, 255, 256, figs, 4). — Data on three 
concrete roads paved with 1 : 1.5 : 3 concrete and provided with transverse ex- 
pansion joints 30 ft. apart are reported. The joint used consisted of a f-in. 
strip of creosoted yellow pine and tlie shoulders in all cases were of a sandy 
loam. 

It was found that “ in the ease of the pavement built with the coarse aggre- 
gate of imported crushed stone, there has been no buckling or heaving of the 
slabs. The pavement developed cracks, but the number of them as compared 
with the number in the gravel concrete was less, as was also the width of the 
cracks. No buckling occiirred in the pavement built with the deep ditch section, 
in which the coarse aggregate was gravel. There were numerous cracks, how- 
ever, running in every direction, those occurring longitudinally of the pavement 
opening very wide. On the shallow ditch section of the gravel concrete pave- 
ment, bad cases of buckling, considerable distances apart, occurred within a 
week during- an extremely hot spell. Longitudinal cracks were also more or 
less frequent on this section, but there were few diagonal cracks.” 

Tests show advantages of laying brick directly on concrete base, G. O. 
Wiley (Engin. Netos-Reo., 79 {VJJ7), No. J8, pp. 820-822, figs. 5). — Tests at the 
University of Illinois are reported on 66 slabs, including plain concrete slabs in- 
dented to represent ordinary concrete roads and monolithic brick slabs (1) con- 
sisting of grouted brick only, (2) with a thin layer of mortar used to smooth 
the surface of the concrete, and (3) with the bricks laid directly on the green 
concrete, Wire-cut-Iiig bricks were used in virtually all slabs. 

“ Comparison of the results given in the accompanying tabulation will show 
that when the concrete side of the slab Is in tension the direction of the brick 
courses has little effe(?t on the strength, and that the modulus of rupture is 
approximately that of plain concrete of the same quality. This is true when the 
concrete forms roughly one-half of the thickness of the slab. With the very 
thin bases, the brick makes up a sufficient part of the total slab to govern its 
behavior. 

“When the brhks are in tension there is a marked difference in strength 
with the direction of the courses of brick, as would be expected. Here the 
slabs with longitudinal courses show high strength, in most instances greater 
than that of 1:2: 3 concrete. This is doubtless due to the fact that the bricks 
lap in such a way that a shearing .stress is set up between the bricks and the 
grout, ami t;he bond in this direction is sufficient to develop high beam strength. 
The slabs with transverse joints are very much weaker since in this case the 
stress is direct tension on the bond between the brick and the grout. The 
beams with diagonal courses show a strength intermediate between these 
two. . . . 

“ Little difference in strength is noted between the * dry-layer ’ type and the 
‘direct-contact’ type of construction, and what difference exists is probably 
due to a difference in the grout. The ‘ dry-layer ’ slabs used a grout of J-in, 
sand, which a few tensile tests showed to yield a stronger grout than the ^s-in. 
sand used in the * direct-contact ’specimens. The grout of l-in. sand was 
decidedly more difficult to mix properly and showed more tendency to segregate 
than did the other— a point worth considering in actual construction. In the 
‘.dry-layer type of construction 'the bricks show the greater tendency to sepa- 
rate from the concrete. The materials in a dry mix are never associated as 
intimately as those In a wet mix, and consequently the cement does not come 
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into as thorongli contact with either the sand grains or the brick. The ‘ dry- 
layer ’ is, therefore, ’weaker than the underlying concrete, and the bond to the 
brick is not great . . . 

“ The monolithic type of construction combines the strength of the brick 
slab with that’ of the concrete base in such a manner as to develop the maxi- 
mum. in both, and these tests show that such a compound slab is fully equal in 
strength to a concrete road slab of the same thickness. It appears, therefore, 
that in the monolithic brick road the brick and the concrete should not be con- 
sidered as separate units of a pavement, but rather as integral parts of a single 
structure. . . . With this type of construction it seems, therefore, en- 
tirely logical to reduce the total thickness of the slab, either by reducing the 
thickness of the base or by using thinner bricks, provided a sufficient gross 
thickness is retained to furnish strength enough to ca^y the probable loads, 
and this necessary gross thickness can be determined on the same basis as the 
thickness of a concrete road.'* 

Tests on nailed joints in fir and hemlock timbers, H. P. Blood and H. B. 
Plummer (A 5s. in Engin. News-Rec.^ 79 (1917), No, 19 ^ pp. 671, 872, figs, S; 
West. Emin., 8 (1917), No. 12, pp. 478^4^3, figs. 8 ). — Tests on the strength of 
nailed joints, using Douglas fir and western hemlock, are reported, which 
covered 110 joints, 87 with Douglas fir and 23 with western hemlock. All tests 
were designed to show the strength of nailed joints with wire nails used in 
single shear. 

Safe values for nails driven in perpendicularly to the grain in either wood, 
with the load perpendicular to the length of the nail, were established as 
follows : 10 and 12-penny nail's, 120 lbs. load value per nail ; 16-penny nail, 160 
lbs.; 20-penny nail, 200 lbs.; 80-penny nail, 270 lbs.; 40-penny nail, 320 lbs.; 
50-penny nail, 400 lbs.; 60-penny nail, 480 lbs. 

For nails driven parallel with the grain of the wood the figures above should 
be reduced 25 per cent. All of these values should be reduced If the penetration 
of the nail in the holding piece is less than 50 per cent of its length. 

“Other conclusions in the report are that the resistance of nails driven per- 
pendicularly in the timber with the grain of the wood parallel to the load is 
but little more than for nails driven similarly with the grain of the wood per- 
pendicular to the load. It is also indicated that the standard nail heads are 
of proper proportions, there being no difficulty with the nail head pulling 
through the outside timber. The strength of the joint seems to be affected but 
little by the penetration of the nail in the centerpiece if that pehetration is 40 
per cent or more of the length of the nail, but with less penetration the loads 
were reduced, and for a penetration of 30 per cent the strength reduction 
amounted to about 25 per cent. The examination showed that each nail in a 
Joint seemed to support an equal proportion of the. load. . . * 

“ The resistance of the nailed joint, if depending solely on the resistance of 
the wood to crushing, varies ’^vith the diameter of the nail, other things being 
unchanged. Oh the other hand the resistance of the Joint, if depending solely 
on fee resistance of the nail to bending, ’’varies as the cube of the diameter 
of the nalL As the resistance of the Joint depends on the combination of these 
two, various sized nails give varying degrees of resistance, but it is found 
that the variation of the resistance corresponds quite closely wdtli the square 
of the diameter of the nail.” 

, Belative resistance of various hardwoods to injection with creosote, 0. H. 
Tebsbam and J. D. MacLeax (U. E. Dept. Agr. Bui 606 (1918), pp. §6, pis. 
12, M ). — Creosote penetration tests similar to those previously reported 

for coniferous woods (E. S. E,, 31, p. 743) are here reported for some of the 
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more important hardwood species native to this country. The experiments 
were made at the Forest Products Laboratory maintained by the Forest Service 
in cooperation with the Universily of Wisconsin. 

The subject matter is discussed under the following general headings ; Struc- 
ture of the hardwoods, methods used in the experiments, apparatus, materials 
used, method of applying the creosote, factors affecting penetration, effect of 
structure on penetrance, grouping of species, relation of grouping to commercial 
treatment, and conclusions. Notes on the characteristics of the various species, 
together with the results of the tests and- a bibliography of related literature 
are appended. 

The farm machinery situation, E. A. White {Illinois Bta, Circ. 210 {1918), 
pp, 4 ). — The need under present conditions of careful overhauling of farm ma- 
chinery and early ordering of new machinery and repairs is emphasized. 

Gas engine nomenclature {Gas Engine, 19 (1917), No. 10, pp. 50Jf.-51S ). — 
This is the report of the nomenclature division of the data committee of the 
National Gas Engine Association. 

[Magnetos for farm engines], 0. V. Hull (Power Eanmng, 26 (1917), Nos. 

7, pp, 25, SB, S4, figs. 9; 8, pp. 24, 34, 35, figs. 8; 9, pp. 85, 36, 40, fios. 9; 10, 
pp. 42, 43, 45, fif/s. 7; 11, pp. 16, 36, 37, figs. 6 ). — This is a serie.s of five articles 
on magnetos for farm engines. 

The relations of port area to the power of gas engines and its influence on 
regulation, J, R. Du Pkiest {Gas Engine, 19 (1917), Nos. 7, pp. 357-3641 

8, pp, 397-399, figs. 14 ). — Experiments are reported the object of which was to 
present a method of determining the port area required for any fractional 
load on a throttling gas engine operating on the four-stroke cycle and to sug- 
gest a means of so admitting the fuel as to get the same degree of speed regula- 
tion throughout the full range of load. 

From a consideration of data obtained in tests of a horizontal double-acting 
tandem throttling engine, operating on natural g4is, and the characteristic curve 
of the governor used, a method was devised by means of which the relation 
between the travel of the governor collar and port area for a given power can 
be determined. This is expressed mathematically and by tabular data. 

A new fuel for internal-combustion engines {Bril. Patent 1719 (1916), 
Mech, Engin., 39 (1917), pp. SIS, 314; ahs, in Bci, Ahs., Sect, B-Elect. Engin,, 
20 (1917), No. 2Sx% p. 220).— A British method for starting and running in- 
ternal-combustion engines is described in which the fuel can be prepared in a 
plastic state from ingredients independent of oil fields. One composition con- 
sists of 41 parts potassium nitrate, 41 parts charcoal, and 18 parts sulphur 
with moisture to make it plastic. The most important feature is the method 
for obtaining partial combustion to provide a residue of energy after the first 
stage, to be used in a second cylinder by the addition of air or oxygen. The 
second combustion stage may be further subdivided. The products of partial 
combustion are mainly carbon monoxid, methane, and hydrogen, diluted with 
nitrogen and carbon dioxifi. An example of the use of this fuel is In the start- 
ing of an engine for wliich large air compressors would he necessary. By 
tgnitlng a cartridge of solid fuel an independent reservoir can be immediately 
charged with gas at high pressure and used for the engine. 

How to lay out and put up a Hneshaft, B. H. Smith (Power Farming, 26 
(1917), No, 11, pp. 9, 41, fig, i).— The details of this process are here given. 

The use of rope on the farm, V. Ovkkholt (Agr. Col. Ext, Bui, lOMo State 
Univ.}, m (1916-17), No, 5, pp, 4S, figs, 157).— -This bulletin is published for the 
instruction of farmers and students and deals with rope materials and con- 
struction; kinds, weight, and strength of rope; coiling and uncoiling of rope; 
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whipping rope ends; rope splicing; rope halters and halter ties; knots, bends, 
and hitches ; and blocks and tackle. Tabulated data on weights and safe and 
breaking loads of ropes are included. 

Movable hog houses, J. D. McVean and B. B. Hutton (tr. i)ept» Agr,, 
Offlce Sec, Circ. 10% {1918) ^ pp, 8, figs, 7).— The advantages of colony or mov- 
able houses are discussed, and instructions, illustrations, and bills of materials 
for building the box-shaped and A-shaped houses are given. 

EmAl ECOHDMICS. 

Factors of successful farming near Monett, Mo., W. J. Spitxman {U, S. 
Dept. Agr. BuL 6S3 {1918), pp. 28). — This is a report of a study of 274 farms 
which have been divided into the following types : Grain and live stock, grain 
only, grain and fruit, fruit only. The following table gives data showing 
variations found for these four types: 

Effect of type of the farm upon investment, size, and income. 


Typr^offinn. | 

Number, j 

Total 

invest- 

ment. 

j Average 
number 
acres. 

Labor 

income. 

Grain and live stock 

115 

Sll,015 

7,395 

95 

$438 

Grain 

66 

76 i 

192 

Grain and Jnut 

41 

7,594 
4,919 1 

68 

410 

Fniit 

17 

36 

294 



The author discusses the organization of farms by types, as 'vvell as the 
profitableness of the various types, the proper status of the strawberry indus- 
try in southwest Missouri, the speculative nature of finiit enterprises, mainte- 
nance of soil fertility, organization of some typical farms, use of legumes, and 
tenure. 

The determination of the cost of production of farm live stock and dairy 
produce, J. Wyllie {Scot. Jour. Agr., 1 {1918), No. 1, pp. 15-29). — Tlie author 
discusses the various factors to be considered in the cost of producing farm 
live stock and dairy produce. Among his conclusions are that home-grown 
feeds should be charged to the stock according to their farm market value; 
also that special consideration should be given to the valuation of manure 
from the stock in obtaining the net cost He outlines various methods that 
may be used in valuing the manure. 

The cost of production of milk, G. A. Feeguson {Scot. Jour. Agr., 1 {1918), 
No. i, pp. 29-83). — The author outlines a system of bookkeeping designed to 
obtain the cost of milk, together with the different items that must be main- 
tained in order to obtain accurate accounts. He considers that there should 
be a record book to be kept by the man in charge of the cow, together with a 
cash book to be kept by the accountant He discusses the methods that are to 
be used in arriving at a fair price for the feeds raised on the farms, the value 
of the farm manure, and of the live stock at the beginning and the end of the 
year. 

A study of farm labor in California, R. L. Adams and T, B. Kelly {Cali- 
fomm Sta. Circ.ABS (1918), pp. 75). — ^This report discusses the farm labor 
shortage in 1917 and the probable situation in 1918. It gives details with 
reference to wages, living conditions, and sources of labor. The principal part 
of the report consists of excerpts from reports made to the investigators by 
various persons in regard to the labor problem. 
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Cooperative org-anszation by-laws, C . E . Bassett and O. P. Iesnfms ( 37 . S. 
,Depi. Apr. BuL 5U (WIS), pp. 2d). — ^The authors give suggestions in regard to 
methods of organization, esi)e(‘ially to those desiring to meet the requirements 
of the amendment to the Sherman antitmst law commonly kiiown as the Clay- 
ton amendment. Tiiey discuss methods of dealing with nonmembers, differences 
between nonstock and stock forms of organization, financing and perpetuating 
nonstock organizations, and the relation of this amendment to existing organ- 
izations, and liave also suggested forms of by-laws for a cooperative nonprofit 
marketing association formed without capital stock. 

Cooperative stores in Minnesota, 1914 , E. D. Durand and P. Robotka 
{Minnesota 8ta. But 17 1 (1917), pp, 31^ figs. 4 ). — Among the conclusions 
brought out in this publication are that the number of cooperative stores in 
Minnesota is about 125, changing very little. About two-thirds of the com- 
panies reporting paid dividends. For all stores adequately reported, the 
average gross sales were ,$45,836 for 1914 , the ratio of expense to gross salens 
11.7 per cent, and the ratio of net gain to gross sales, 4.5 per cent. If the 
success of cooperative stores be measured by the ratio of net profit to gross 
sales, the factor showing the greatest Influence is the ratio of total operating 
expense to gross sales. The rapidity of turn-over of stock greatly inflnences 
success. The size of business has considerable influence upon success, although 
some successful stores are found in groups of all sizes. In a business of a given 
size the most efficient management is secured by the managers with the 
higher salaries. 

Modern market methods, A. L. Clark (N, J. Dept. Agr. But 7 {1017), pp. 
pis. 12). — This bulletin calls attention to the dllferent methods of 
marketing agricultural products in New Jersey, and points out the factors 
necessary in any system to be successful. Among these factors are the stand- 
ardization of grades, packs, and packages, cooi>erative selling organizations. 
State regulation of the commission business, municipal promotion of I'etail mar- 
keting, and thrift and more accurate information on the part of housewives. 

The mill market for com and wheat, W. R. Camp {Worth Carolina Sta., 
Farmers* Market Bui., 5 (1918), Wo. 20, pp. id).-— This bulletin contains the 
usual data with reference to products which the farmers have for sale, together 
with information regarding the number of mills in tlie State grinding corn 
and wheat. 

Regulations of the Secretary of Agriculture under the United States 
Warehouse Act of August 11 , 1916 . — Regulations for cotton warehouses 
{U. a8'. Dept, Agr., Offiee See. Circ. 94 {19 tS). pp. JfS). — Regulations promul- 
gated January 4, 191.8, are presented. The text of the legislation (K. S, R., 35. 
p, 308). is appended. 

Parcel-post business methods, 0. 0. HAwuiAKER and J. W. Daw ( U. S. Dept 
Agr., Farmers* Bui. 922, pp. 20, fgs. 4). — This gives detailed suggestions re- 
garding means of obtaining customers and methods of carrying on business, 
with samples of suitable bills, letterheads, order blanks, and other business 
forms. It points out that parcel-post shipments are increasing in number, 
though probably ' they always will affect only a small percentage of the farm 
produce going to market. It is concluded that dealings by parcel post should 
be successful if the farmers are careful to keep up the quality of their produce, 
pack it safely and attractively, and meet engagements promptly, and the con- 
sumer likewise observes business methods in the transaction. 

Q-ebgraphy of the^ world^s agriculture, V. C. Finch and O.'E. Bakbb ( 17 . B. 
Dept Agr., Offiae Sec., 1917, pp. 149, pis. 2, figs. -The purpose of this 

study is to Show the geographic origin of the world’s supply of food and of 
other important agricultural products, and> to indicate briefly the climatic, soil, 
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and economic conditions that account for the distribution of the crops and 
live stock of the world. The volume contains a series of maps showing, by 
means of the dot system, the acreage and production of practically all types 
of agricultural crops and live stock, not only for the United States but for 
foreign countries, together with brief descriptive accounts as to the principal 
areas of production. There are also maps showing altitude and precipitation 
for all countries of the vrorld. An introductory article on The Food Supply of 
the United States is included, in which it is concluded “ that the United States 
is dependent on the outside world for very few articles of fundamental im- 
fjortance and that the majority of these are supplied by countries in the West- 
ern Hemisphere.’’ 

Agricultural production for 1918, witii special reference to spring plant- 
ing and to live stock (IL 8. Dept. Agr.j Office Sec* Circ, lOS {W18), pp. B2). — 
This report contains the Department recommendations with reference to acre- 
age of spring plantings and number of live stock that are deemed necessary in 
order to feed our own population and to make up the deficit in the food 
supply of the allies as previously noted (E. S. R., 38, p. 101.) 

Prospects of Prench agriculture, L. Mangin (Eev. Sd. Paris, 55 {1917}, 
No. 18, pp. 545-55S). — ^The author discussed the crop situation in France in 
1916 as compared with previous years, together with the situation in other 
countries. In conclusion he advises, in order to meet the present prices, that 
bread be made containing from 10 to 12 per cent rice flour ; that the colonial 
and other laborers in France be regulated and organized for agricultural pur- 
poses; that additional tractors be manufactured and used; that the price of 
wheat be increased to stimulate production; and that some means be found 
for increasing the supply of artificial fertilizer. He also suggests that better 
methods of distribution are needed in certain communities. 

Beorganization of agriculture in Prance, B. CoQUinf; {Ani. Set. Apron., 4 . 
ser., 5 {1915), Nos. 7-9, pp. $9B-Ifl9; 10-12, pp. .^97-W).— This report deals 
primarily with the lands which have been devastated by the war. It discusses 
the methods of reconstruction of the farm buildings, and the necessary agri- 
cultural machinery, and also takes up the question of introducing new methods 
of cultivation and of selling crops and of using waste lands. Attention is given 
to the questions of social hygiene, eugenics, and the influence of the extensive 
use of alcohol upon the rural people. 

The food of Prance, D. BEiiET (Paris: Librarie F€lix Alcan, 1917, 
pp. ^4^ 4“ [' 5 '])- — report are discussed the food requirements and sources, 
giving details with reference to meat, fish, cereals, poultry, milk, butter, fruity 
and sugar. 

Agricultural statistics of Uruguay (Esiadi^. Apr. {Vrnguayl, 1916, pp. 
rv+154+€VOXLl) . — This issue continues information previously noted (E. S. 
B., 36, p. 6^) , by adding data for a later year. 

MEICIILTIIRAL EBUCATIOH. 

Teaching the value of the fundamental sciences t© students in animal 
husbandry, E. S. Savage and L, A. Matnaed (Amer. Soc. Anim. Prod. Proc. 
1915, pp. 174-177). — In this article a plea is made for greater attention to the 
teaching of the fundamental sciences iu training prospective teachers and in- 
vestigators in animal husbandry. 

The value of the fundamental sciences in teaching and in investigation in 
animal husbandry, B. S. Savage (Amor. Eoc. Anim. Prod. Proc. 1915, pp. 77- 
51).— ’An outline of a suggested 4-year course, with the approximate time to be 
devoted to each subject, is presented and discussed, indicating the author*s 
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conception of the character and amount of the fundamental sciences neKiessary 
in teaching the science and art of animal husbandry and leadership in life. 

The curriculuLiiiy W. G. Coffey {Amer. Soc. Anini. Prod. Proo. 1915, pp. 82- 
98). —In this paper the author contends that the so-called practical subjects 
should be retained in the animal husbandry curriculum, but not permitted to 
dominate it 

Coordination of courses in animal husbandry, C. S. Plumb {Amer, 8oc. 
Anim. Prod, Proc. 1915, pp, 70-76). — The authoi> briefly reviews the history of 
the introduction of animal husbandry courses into the agricultural colleges of 
this country and discusses the present status of these courses in 14 agricultural 
colleges in the Central West. Irle urges that the colleges, in order to strengthen 
and advance tlie pedagogical significance of animal husbandry instruction, 
adopt uniform titles for the same or closely related subjects, cover much the 
same ground work in all courses having like titles, so arrange the courses as to 
pass in logical sequence wherever possible from freshman to senior years, 
clearly define and establish prerequisites when necessary in connection witli all 
courses, and adopt uniformity in credit hours so as to enable the exchange of 
credits between institutions of comparable ranlsL 

Conventionalism in the teaching of live-stock judging, E. B. Forbes 
(Arner. 8oc, Anim, Prod, Proc. 1916, pp. 178-185), — The author submits de- 
tailed observations in substantiation of his contention that the present teaching 
of live-stock judging is not of the highest grade of educational value, because of 
its lack of scientific basis and of its large measure of conventionalism, and sug- 
gests possible methods of improvement in the instruction. 

Teaching breed history to advanced students, H. W. Mumi^ord (Amer. 8'oc. 
AniWu Prod. Proc, 1916, pp. 252-259), — ^An outline, used in teaching Diiroc 
Jersey history to a class of graduate and advanced undergraduate students, is 
offered as suggestive of the subject matter of a course in teaching breed history 
to a rather small group of advanced students specializing in animal husbandry. 
Helpful equipment and practicums are also suggested. 

Home course in soils and soil management, compiled by 0. F. Fennewell 
(Almieda^ Val: Compiler, 1917, Books 1, pp. 12; 2, pp. 8; S, pp. 12; 4^ VP- 10; 
5, pp. 12; Answers, pp. 14). — This home course in soils for the rancher consists 
of a series of five booklets which deal respectively with (1) the origin, forma- 
tion, and composition of soils, and soil and plant growth; (2) physical proper- 
ties of the soil; (3) water supply of the soil, and soil temperature and drain- 
age; (4) nitrogen, inoculation, nitrification, green manuring, and crop rotations; 
and (5) the phosphorus and potassium of soils, and acidity and liming. Answers 
to the question in each book are added in a separate pamphlet. 

Courses in agriculture on the home-project basis (Ind,. Bd. IM., Ed, BuL 
27 (1917), pp. 395, fig, 1), — This bulletin contains (1) outlines, subject matter, 
and references to literature for carrying out home projects in swine production, 
baby-beef production, sheep raising, colt raising, dairy-cow management, 
dairy-calf raising, poultry raising, egg production, home gardening (also mar- 
ket and truck gardening and gardening and canning), fruit growing, landscape 
gardening, potato growing, bee-keeping, and corn production; and (2) outlines 
of courses in soils and farm crops, respecticely, prepared by M. L. Fisher, for 
the seventh and eight grades and high school and vocational grades (18 weeks). 
Directions are given to seventh and eighth grade, high school, and vocational 
teachers nvith reference to the amount of work to cover in one year, the selec- 
tion of projects, and the method of instruction. 

Subject matter for 1917-18 in. natural history, agriculture, and home 
making, ' based on the Hew York 'State syllabus for elementary schools 
(Cornell Mural BoMol Eeaftet, 11 (1917), No, 1, pp. 322, figs. Md) .— This leaflet 
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is inteiitled as a book of reference and suggestions for teachers, indicating to 
them what may be learned about a given topic and ways in which boys and 
girls may be led to gain the knowledge hy first-class observation and experience. 

Part 1 contains extracts from letters from rural ami urban teachers, stating 
their attitude toward and success in nature-study work; articles by a number 
of scientific writers on such topics as the Migration of Birds, Keeping Dairy 
Herd Records, Handling Milk, Biting and Sucking Insects, and Potato Growing ; 
and descriptions of various birds, insects, common farm crops, weeds, trees, etc. 
Suggestions for using the technical knowledge are contained to some extent 
in the articles themselves but more largely in editorial notes introducing the 
various sections. 

Part 2, Home Making, consists of a special article on hand sewing, by Julia 
Gleason, including a few examples of the application of various processes. 

Part S is devoted to notes and suggestions on the teaching of nature study, 
physical training, children’s gardens, the improvement of school grounds, ob- 
servations on corn day, a general exhibition for farmers’ week in February, 

1915, junior home project work, etc. A brief list of reference books on nature 
study and elementary agriculture, home making, plant life, animal life, etc., is 
included, 

Rural science, including school gardening, R. N. Shkuidan {Dept. Agr. 
and Tech. Imtr. Ireland Jour., 17 {1917), No. 2, pp. 260-26S ). — After briefly 
defining the school garden, the author discusses its evolution and development 
in Ireland, 

A primer of household biology, E. W. Gxjdgeb {Bui. N. €. State Nonn. and 
Indm. Col., 7 {1917), No. 1, pp. lOS, figs. 25). — In this bulletin it is the purpose 
of the author to give students a sound scientific conception of some of the 
fundamental principles of biology and a practical knowledge of certain im- 
portant living things. The plan, which is the outcome of 12 years’ teaching 
of household biology to freshmen students In the State Normal College of North 
Carolina, began as a course strictly in preparation for domestic science, but 
has widened its scope to include some of the fundamentals of hygiene and 
sanitation and of the maintenance of soil fertility. It includes studies of a 
green alga, an animalcule, yeasts, bacteria, molds, and the cycles of matter, 
A statement is made at the beginning of each chapter as to where and how the 
material needed can be obtained. 

The States itelations Service and the cooperative extension service, A, 0. 
Tnu® (Om. Fed. {Women’s Clubs) Mag., 17 {1918), No. 1, pp. 19-21, fig. 1 ). — 
The work of the States Nations Service of particular interest to women is 
discussed. This includes home economics club work and extension activities. 

MISGELLAKnEOirS. 

Report on experiment stations and extension work in the' United States, 
1916 (U, S. Dept. Agr., Bpt. Agr. Expt. Stas, and Coop. Agr, Ext. Worfc, XJ. S., 

1916, pp. SS4+406, pU. IS ). — ^This report, prepared by the States Relations 
Service for the fiscal year ended June SO, 1916, consists of two parts. 

Part I. Work and expenditures of the agricultural experiment stations, 

^ IMS.— This part includes the usual report on the work and expenditures of the 
agricultural experiment stations in the United States, including Alaska, Hawaii, 
Porto Eico, and Guam, together with detailed statistics compiled from official 
sources as to the organization, revenues, additions to equipment, and expendi- 
tures of; the stations.' 

The total income of the experiment stations, including the insular stations, 

, .during the fiscal year_ ended June 30, 1916, was $5,331,073.90. Of this amount 
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$720,000 was derived under the Hatch Act, $719,999.75 under the Adams Act, 
$119,978.34 from B^deral appropriations for the insular stations, $2,303,824.19 
from State appropriations, $17,686.13 from individuals and communities, 
$335,269.84 from fees, $515,791.47 from the sale of products, and $601,523.96 
from miscellaneous sources. The value of additions to the equipment of the 
stations was estimated at $1,018,976.05, of which $499,345.97 was for buildings. 

The stations employed 1,866 persons in the work of administration and im 
qiiiry. Of this number 933 were also members of the teaching staff of the col- 
leges and 561 assisted in farmers’ institute and other extension work. During 
the year the stations published 1,733 annual reports, bulletins, and circulars, 
aggregating 25,923 pages, and these were distributed to 1,147,309 addresses on 
the regular mailing list 

Part II. Cooperative extension worJc in agriculture and home economics, 
1916.—- This part comprises a report on the receipts, expenditures, and results 
of cooperative extension work in agriculture and home economics in the United 
States. Of this, pages 17-150 are devoted to Extension Work in the South, 
pages 151-371 to Bixtension Work in the North and West, pages 378-375 to 
Farmers’ Institutes in the United States in 1916, by .1. M. Stedman, and pages 
376-400 to statistics of farmers’ institute and extension work. 

Thirtieth Annual Beport of Alabama College Station, 1917 {Alahnma Cot 
Sta. Rpt. 1911, pp. 28). — This contains the organijsatlon list, a financial state- 
ment for the Federal funds for the fiscal year ended June 30, 1917, and reports 
of the director and heads of departments on the work of the station during the 
year. The experimental work reported is for the mo.st part abstracted else- 
where in this issue. 

Annual report of the director of the experiment station on work done 
under the local experiment law in 1917 , J. F. Duggae {Alahania Col Bta. 
Circ. S8 (1918), pp. 7-52). — This includes a report by the director on the prog- 
ress of the work under this law (B. S. R., 24, p. 400), a financial statement for 
the year, and reports from heads of departments, including detailed reports of 
boys’ and girls’ cliil> work and other extension activities. Experimental work in 
pig feeding is abstracted on phge — of this issue. 

Report of Hawaii Station, 1917 {Hawaii Sta. Rpt. 1917, pp. 56, 8, fi.g. 

1 ). — This contains the organiJsutlon list, a summary by the agronomist in 
charge as to the work of the year, and reports of the divisions of horticulture, 
chemistry, plant patliology, agronomy, extension, and Territoidal marketing, and 
of the Glenwood substation. The experimental work recorded is for the most 
part abstracted elsewhere in this issue. 

Monthly Bulletin of the Ohio Experiment Station (Mo, Bui. Ohio Sta., $ 
(1918), No. B, pp. S1-(U, figs. IV ). — This number contains an article eutidecl 
Sorghum As a Substitute for Sugar, several other articles abstracted elsewhere 
in this issue, and miscellaneous notes. 

Farm knowledge, edited l)y Bl L. D, Sey3\cour (Garden City and Netc Yorh: 
BouMeday, Page c6 Co., 1918, vols, I, pp. XFJ-f552, pi 1, figs. 721; 2, pp. 
Xyi+558, pi 1, figs. 677; S, pp. XFI-fl/dS, pi 1, figs. 715; Jf, pp. XVI+55B, 
pi. 1 figs. JfS9 ). — This is a farmer’s cyclopedia, consisting of a large number of 
special articles, many of which are by agricultural college, experiment station, 
and U. S. Department of Agrictilture officials. Volume 1 deals with farm ani- 
mals, volume 2 with soils and crops, volume 3 with farm machinery, and volume 
4 with farm ‘management 
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Delaware College and Station.— Tbe horticultural department is undergoing ^ 
reorganization. C. A. McCue will retain general direction of all its activities 
but has been relieved of other station work. It is expected that a research 
horticulturist will be appointed. R. R. Pailthorp, assistant horticulturist, has 
resigned to accept a position with the Bureau df Markets of the U. S. Depart- 
ment of Agriculture, with headquarters at Spokane, Wash. 

M. D. Nichols, assistant professor of agronomy, has resigned to accept a posi- 
tion at the Virginia College in charge of extension work in farm engineering 
and has been succeeded by P. M. Rast, jr., assistant professor of soils and ferti- 
lizers in the University of Florida. G. E. Neff, assistant agronomist in the sta- 
tion, has resigned to enter military service and has been succeeded by Geoffrey 
Hougiiland. Dr, R. D. Mullinix, of the University of Chicago, has been ap- 
pointed assistant chemist in the station beginning July 1. 

Kentucky Station. — S. L. Hibberd, of the department of agronomy, and J. U. 
Field, field agent in cooperative purchasing and marketing, have resigned. 
W. H. Simmons, dairy inspector, has been transferred to veterinary work in 
cooperation with the Bureau of Animal Industry of the U. S. Department of 
Agriculture. 

Louisiana Stations. — The legislature has appropriated $82,000 for the pur- 
chase of a college farm. A tract has been selected about three miles from the 
college grounds which comprises approximately 600 acres of alluvial lands and 
500 acres of highlands, or bluff, soil. Practically the entire area is now in cul- 
tivation. Flans for the equipment and operation of the farm have not yet been 
completed, but the property will be taken over by the college of agriculture 
January 1, 1919, and used for instructional work. I 

Minnesota University and Station. — ^The resignations are announced of ‘W. Lu 
Oswald as assistant professor of botany, effective April 18 ; Ben C. Helmick as 
assistant professor of agronomy, effective April 1, to become instructor in 
agronomy and associate agronomist in the Connecticut College and Storrs Sta* 
tion ; William Dietrich as assistant professor of animal husbandry and animal 
husbandman at Crookston, effective May 1, to become county agent at Preston ; 
David O. Spriesterback as research assistant in agricultural biochemistry, effec- 
tive April 1 ; and Carl Kurtzweil as assistant in cereal crops, effective April 1, 
I. D. Charlton, professor of farm engineering, has been placed in charge of the 
work in army mechanics being given at the training school now in progress at 
tlie university farm. 

Nevada Station. — Owing to heavy losses where lambs are produced on the 
open range, a study of methods of increasing the percentage of lambs in Nevada 
flocks has been planned. Where iambs are produced under sheds, the per- 
centage Is as high as from 120 to 130 per cent, while on the range it seldom runs 
above 85 per cent, 

Porto 2tieo Federal Station.' — ^William P. Snyder, assistant in plant breeding, 
has been commissioned second lieutenant in the National Army. T. B. McClel- 
land has been promoted to horticulturist and Leonard A. Dalton has been 
appointed assistant horticulturist. 

Bkode Islamd Station.— Marguerite W. Elkins, assistant in animal breeding 
and pathology, has resigned. 

900 


o 



INDEX OF NAMES, 


AaEiodt, A. W., 535. 

Abbe, G., jr., 210. 

Abbot*' C- 6., ll"t- 
Abbott, W. L., 556. 

Abdur Rabmao, G., 636, 

Abel, J. J., 366, 

Abell, W. T., 478. 

Abella, A., T'78. 

Abeloaa, 802. 

Ackert, .T. E., 86. 

Acqiia, C., 860. 

Acree, S. F„ 254. 

Adam, W. G., 710. 

Adametz, L., 575. 

Adams, F., 441. 

Adams, J, F., 550. 

Adams, R. h„ 89, 804. 
Adams, T., 791. 

Adams, T. W., S78. 

Adamson, C. K.., 200. 

Adbin, R., 562. 

Agar, W. R. S., 447, 759. 
Agee, A., 594. 

Agee, H. P., 537, 540. 

Agg, T, B., ,602. 

Aguilar, R. H., 789. 

Ahern, G. P., 246. 

Alcher, h, C., 231, 634, 735. 
Alta, A., 423, 519, 723. 
Aitkon, J., 611, 811. 
Akerblom, F., 511. 

Akerman, 1-, 539. 

Albrecht, W. A., 619. 
Albrechtsen, J., 286. 
AlbiKiueniue, .T, P. d', 136. 
Alderman, W, H„ 41. 

Aldbns, A. 82. 

Aldrich, A. W., 470. 

Aldrich, P. H., 442. 
Alexander, A, S., 275. 
Alexander, W. H., 116. 

Ali, B., 816. 

AIla«i, H. A., 49. 

Allen, F. W., of). 

Allen, P. W„ 615, 

Allen, E. W., 422, 431, 434, 
443, 487, 497, 790, 

Allen, W. A., 620. 

Allison, n. O., 272. 

Almedia, M. C, du F. e, 347. 
Aloy, J., 802. 

Alway, F. 1., 210. 

Amadeo, T., 296.« 

Ames, J. W., 19, 518. 

Amos, H, H., 408. 

,Amos, J., 662. 


Ampola, G., 28. 

Ananda Rao, B., 433. 
Anderson, A. C., 422. 
Anderson, E., 124. 

Anderson, Q. F., 425, 470. 
Anderson, S. F., 617. 
Anderson, S. L,, 281. 
Anderson, T. J., 857. 
Anderson, W. S., 684. 
Anderton, B. A., 289. 
Andouard, P., 572. 

Andrdn, L., 511. 

Andress, J. L.. 214, 512. 
Andrew, H. W., 141, 
Andrews, B. R., 114, 
Andrews, E. A., 357, 359, 
461. 

Angell, B. I., 198. 

Angot, A., 611. 

Angremond, A. d’, 137, 140. 
Ankeney, J. V., 400. 

Annett, H. B., 135. 

Anstead, E. D., 354, 456. 
Anthony, G. A., 476. 
Anthony, H. B., 652. 

Aoki, K., 466. 

App, F., 33, 604, 

Apployard, A., 117. 
Archibald, B. S., 66, 667, 
671, 672, 675, 678. 
Irctowski, H., 15, 210, 415, 
, 811. 

Arens, P„ 153, 247. 

Arias G., J. M., 362. 
Aristovsky, V. M., 786, 
Armsby, H. P., 68, 268, 469. 
Armstrong, G. M., 800. 
Armstrong, R., 102. 

Arnaiid, G., 651, 654. 

Arnd, T., 420, 514. 

Arnett, C. N., 169, 275, 360, 
400. 

Arnold, X H., 693, 

Arnott, G. 0., 119. 

Arny, A. C„ 134, 429, 825. 
Arthur, I. W., 06. 

Arthur, J. C., 454. 

Arthur, J. M., 399. 

Arup, P. S., 279. 

Ashbrook, F. G., 169, 274, 
372, 398, 472, 473, 475, 
476, 535. 

Ashby, S. F., 768. 

Ashley, G. H„ 122. 

Aston, B. C., 309. 

Ateheson, W. J,, 399, 


Atkins, W. R. G., 821. 
Atkln.son, A., 135, 136, 333, 
638. 

Atkinson, G. P., 831. 
Atwood, G. G., 39. 

Atwood, H., 577. 

Aubry, 174. 

Augustus, E. K., 567. 

Aline, B., 30, 44, 67. 

Austin, J. H., 685. 

Averitt, S. D., 690. 
Averna-Saccl, R., 51, 352. 
Avery, S., 97. 

Awati, P. R., 563. 

Ayers, S. H,, 75, 

Ayyar, T. V. R., 359, 860, 
361. 

Azhnza, A., 552. 

Azzarello, B., 714. 

Babcock, B. C., 252. 
Babcock, B. B„ 237, 434. 
Babcock, F. R., 230. 
Babcock, 0. G., 156. 
Bachmann, F. M., 469. 
Bachtell, M, A., 817. 

Back, B. A., 58, 262, 364, 
658. 

Backer, C. A., 528. 
Backhouse, G. 0., 741. 

Bacot, A., 159, 859. 
Baden-I^owell, R., 194, 
Baetjer, W. A., 569. 

Bailey, C. H., 430, 538, 712, 
Bailey, B. B., 112, 374. 
Bailey, F. M,, 457. 

Bailey, L. H., 196. 

Bailey, E. K., 123. 

Bain, S. M., 350. 

Baird, A. B., 358. 

Baker, A. C., 260, 462, 764. 

Baker, A. W., 358. 

Baker, C. F., 100. 

Baker, F. B., 209, 210, 847, 

Baker, H. A., 414. 

Baker, 7. L., 410. ; 

Baker, O, B., 895. 

Baker, W. F., 180, 

Balakrishnamurti, B., 2^0, 
337, 

Bald, C., 347, 

Baldwin, M.. 718. 

Balfour, A., 60. 

BaU, 0. R., 838. 

Ball, B. B., 360. 

Ballard, B., 369, 360. 

901 



902 


EXPEEIMBHT STATION EEOOBI), 


[¥0i m 


Bans, W. h., 338. 

Bancroft, C. K., 153, 229, 
356 , 

Bancroft, W. D., 501. 
Bancroft, W. F., 456. 

Banks, N., 256. 

Ban6, X fle, 806. 

Barb5, G., 115. 

Barbieri, N. A., 330. 
Bardelli, P., 887. 

Bardwell, W., 42. 

Barkat, Ali, 815. 

Barker, B. T. P., 114, 648, 
640. 

Barker, B. E., 750. 

Barker, H. W., 645. 

Barker, P. B., 309. 

Bames, .1. H., 637, 815. 
Barnes, h, C, 45, 

Barnett, E. J., 208. 

Barnett, W. A., 800. 

Barr, G. H.., 580. 

Barre, H. W., 100, 150. 
Barrett, I. T., 147. 

Barrows, H, P., 99, 496. 
Barriis, M. P., 235, 635, 
,848. 

Barss, H. P., 100. 

Barton, E,, 488, 

Barton, J. E., 543. 

Bartow, B., 120, 490. 
Bassett, C. B., 895. 

Bastin, H., 364, 557. 
Batckelor, L, D., 743. 
Bateman, H., 510, 

Bates, P, W., 795. 

Bates, h. B., 183. 

Bandet, P., 663. 

Baner, H., 512. 

Baumann, L., 860. 
Bauroberger, J. P., 61. 
Baiime-Pluvinel, G. de la, 
264. 

Baumgarten, J, T., 137. 
Beal, F. B. L., 856, 

Beal, W. X, 794, 798. 

Beals, E. A., 317. 

Beard, S, B., 181. 

Beattie, I. H., 241, 316. 
Bebout, I. B., 274. 

Bechdek S. I., 802. ^ 

Beck. M. W., 422. 

^ Becker, B., 811. 

' Beckericb, A., 5M. 

Bedford (Duke of), 540. 
Beekman, H., 542, 545. 
Beger, C., 726.' 

Bebre, C. E.. 644. 

Bebman, A. D., 112. 
Bebrman, A. S., 203. 
Belgrade, W. H. C., 447, 847. 
Belin, 585. 587. 

Bell, B., '699. 

Bellet, D„ 896, 

Bender, W. H,, 399. 
^Ben^edict, E., C„ 657. 
B'togtsiOa, N. A., 812. 


Bennett, C, W., 850. 

Benoit, C., 585. 

Benskin, E., 247, 

Benson, A. H., 540. 

Benson, H. K., 309. 

Benson, O. U., 12, 795. 

Bent, J. R., 179. 

Bentley, G. M., 357. 

Benton, A. H., COO. 

Benton, T. H., 198. 

Benzinger, M., 502. 

Beqiiaert, J„ 263. 

Bergeim, O., 412. 

Berger, E. F., 368. 

Berger, E, W., 562. 

Eerlese, A, 460. 

Bernard, C., 20, 542. 
Bernonville, L. D, de, 494. 
Berry, X B., 847. 

Bers, G. H. C. van, 311. 
Bertetti, B., 379, 

Berthelot, A., 783. 

Besemer, A. M., 180. 

Begley, P. W., 144. 

Bessey, B, A., 525. 

Bethel, E., 249. 

Betbune, C. J. S., 256, 558. 
Beziat, B., 791. 

Bezki. M., 466. 

Bie, H. C. H. de, 296. 
BiesterfeM, C, H., 314. 
Bigelow, W. D., 63. 
Bigourdan, G., 510. 

Bijl, P. A., van der, 51. 
Bilbam, B. G., 812. 

Billings, W. A., 400. 
Billwiller, R., 812, 

Binford, B. B., 31, 40. 
Bioletti, P. T., 617, 747, 754. 
Birch, R, R., 179, 

Bird, H. S., 143. 

Bishop, O. P., 544. 

Bishopp, P. C., 160, 261, 363. 
Bitting, A. W., 208, 469. 
Bitting, K. G., 469. 

Black, R., 543. 

Blackman, P. P., 339, 822. 
Blackman, V, H., 223, 525. 
Blackwell, G, P., 800. 
Blackwell, J. D., 99. 

Blair (Mrs.), 694. 

Blair, A. W., 2l4, 622. 

Blair, T. A., 609, 511. 

Blair, W. S., 843. 

Blake, A. P., 616. 

Blake, M. A., 43. 

Blakeelee, A. F,. 171, 276. 
Blanchan, N., 63. 

Blanchard, H. X., 95, 298, 
497. 

Blatter, E., 44. 

Bledsoe, R. P., 400. 

Blleck, L. de, 296. 

Blish, M. J., 614. 

Blodgett, P. H., 495. 

Blood, H. P., 892. 
'Blmnenthal, P. L„ 699. 


Blunt, A. W,, 846. 

Boardman, W. C., 21X 
Bocher, H„ 549. 

Bodine, W. G., 443. 

Boeger, B. A., 877. 

Boerner, B. G., 140. 

Boerucr, P., jr., 184. 

Bogue, V., 440. 

Bohannan, C. I)., 694, 
Bolduan, C. P., 378. 

Bollman, X L., 379. 

Bolton, S., 510. 

Boltz, G. B., 518, 622. 
Boncquet, P, A., 250. 

Bond, J. R., 190. 

Bonnet, L., 754. 

Boorsma, W. G., 296. 

Borden, A. B., 160, 258. 
Borgogna, F., 300. 

Bos, J. R., 147. 

Boshnakian, S., 537. 
Bosshart, J. K., 286. 
Bottomley, W. B., 202. 
Bourguelot, E., 602. 

Bouska, F. W., 281. 
Boiiyoucos, G. J., 16. 

Bovard, J. P., 94. 

Bovell, J. R., 135, 526. 
Bowman, H. H. M., 823. 
Boyd, M. P., 265. 

Boynton, W. . H., 80, 183. 
Bracken, A. P., 230, 320, 
499. 

Bracken, J., 594. 

Brackett, E. B., 499. 
Brackett, R. N., 521. 

Bradley, H. C., 613. 
Bradshaw, F., 487. 

Bragdon, K. B., 467. 

Brand, C. J., 366. 

Brandes, E. W., 757. 
Branford, R,, 574. 

Brasher, R. I., 652. 

Bray, C. I., 772. 

Break well, E., 535, 539. 
Breazeale, J. F., 18. 
Brechemin, L,, 174. 

Breda de Haan, '.T, van, 627. 
Bredt, P. P., 681. 

Breed, B. S., 377, 479, 579. 
Breithaupt, L. K., 499, 799, 
Brencbley, W. E., 734. 
Brester, A., 511. i 

Bretscher, K„ 1)11. 

Eridrd, J., 588. 

Bridwell, J., 657. 

Brierley, W. B., 150. 
Brigham, R, 0., 629. 

Brill, H. C., 8, 508. 

Brill, J. B., 216. 

Brimhall, 8. P., 283. 

Brin, R., 246. 

Brinkley, L. L., 216. 

Briosi, G., 351. 

Brittain, W. H., 156. 262, 
358. 

' Brittlebank, C. C., 85.3. 



msi 


mmX STAMBS. 


903 


Britton, W. B** 84S. 

Brock, W. S., 42, 551. 

Bridie, F. J., 116 . 

Brodriek, T. N., 247. 
Bronfenbrenner, J., 580. 
Bronson, W. H., 778, 798. 
Brooks, C., 753. 

Brooks, C. .F., 209, 

Brooks, E. A., 35G. 

Brooks, F. T., 50, 52. 

Brooks, W. F., 218, 231, 
COO. 

Brossard, S. B., 301. 
Brougliton, T. H., 281. 
Brown, B\ C., 71, 

Brown, H. C., 283. 

Brown, N. G., 146. ‘ 

Brown, F. B., 18, 118, 322, 
Brown, E. W„ 7S. 

Brown, T. W., 347. 

Brown, W. H., 181. 

Browne, C, A-, 805. 
lirownlng, P. E., 626. 

Bruco, D., 248. 

Brnce, E. A., 589. 

Bruce, 0. C„ 399. 

Bruce, W., 772. 

Bruderlein, J., 849. 
Brueckner, A. L., 383, 384. 
Brues, C. T., 63. 

Brunelli, G., 094. 

Brunton, J. S., 44‘. 
Bruachettinl, A., 81. 

Bryan, A. H., 8. 

Bryan, £1., 423. 

Bryan, M!. K., 732. 

Bryant, A. P., 206. 

Bryant, H. B., 846. 

Bryce, Q., 53. 

Bucber, J. B., 423. 

Biicbli, K., 588. 

Buck, C. P., 693. 

Buckley, ,T. P., jr., 600. 
Buckley, W„ 280. 

Buckner, G. D., 127, 

Buerger, C. B., 590. 

Bull. C. G., 379, 584. 

Bull, C. F., 600. 

Bimning, G. B., 182. 

Bura, .T. a, 812. 

Burdick, E. T., 423. 

Burge, 12. B., 167. 

Burge, W. IS., 167, 809, 870. 
Burger, 0. F., 252, 

Burgess, A. F., 58, 01, 159. 
Burgess, .T,, 292. 

Burgess, J. L., 141. 

Burgess, F. S., 819. 
Burgwald, L. H., 98. 

Burk, L. B., 800, 

Burke, E., 318. 

Burke, R, T. A., 216. 
Burkholder, W. H., 262, 853. 
Burlison, W. L., 834. 

Burn, R. R., 216, 

Burnet, E., 886. 

Burnett, S. H., 481, 800. 


Burns, C. P., 441. 

Bums. W., 647. 

Burrill, A. C., 164, 797. 
Burson, W. M., 481. 

Burt, B. C., 54. 

Burt, E. A., 649. 

Bush, 0. L., 209. 

Bushncll, L, D., 166, 875. 
Bushnell, T. M., 718. 

Bussell, P. P., T36. 

Buswell. 784. 
l^utler, B. J., 349, 547. 
Butler, O., 255. 

Butler, O. M., 847. 

Butt, N. I., 499. 

Cadoret, A., 90, 755, 756, 
757. 

Caesar, L., 358, 460, 540. 
Cahill, E. A., 179. 

Caire, A., 142. 

Caiderwood, J. P., 87. 
Caldwell, G. B-, 96. 

Caldwell, J. S., 09. 

CaldweU, R. E., 281, 375, 
797. 

Cale, G. H., 399. 

Calkins, G. N., 580. 

Call, L, E., 699. 814. 
Calmon du Pin e Almedia, 
M., 347. 

Calvert, A. S.. 358. 

Calvert, E. B., 210. 

Calvert, P. P., 358. 

Calvino, M., 600, 

Cameron, A. E,, 259, 357, 
358. 

Cainmack, F. R., 78, 

Camp, W. R., 896. 

Campbell, H. C., 592. 
Campbell, J. A., 852. 
Campbell, h, B., 45. 
Campbell, R. H., 349. 

Gance, A. E., 177. 

Capus, J., 257, 755. 

Card, L. m. 27C), 

Card, T. A„ 770. 

Oardot, C., 77. 

Cardot. XI,, 77. 

Caride MassinI, P., 258, 658. 
Carmichael, W, J,, 675. 
Carpenter, C. W., 848, 851. 
Carpenter, F. A., 210. 
Carpenter, L. F. S., 795. 
Carpenter, B. G-, 288. 

Carr, B. G.. 865. 

Carrel, A., 283. 

, Carrero, i. 0., 728. 
Carrigan, S. E., 478. 

I Carroll, M.. 799. 

Carruth, F. E., 113, 282, 685, 

i 801. 

J Carter, W. T., jr„ 621, 
Carver, G. W., 567. 

Cary, A., 751, 

Cary, C. A., 882. 

Cary, M., 255. 


Casedn, J., 552. 

Castelia, F. de, 853. 

Castle, W. B., 268. 

Cates, H. R., 38. 

Cavajsza, C., 460. 

Cazin, 585. 

Chagnon, G., 461. 

Chianov, 8. K., 526. 
Chambers, 788. 

Chambers, A. A., 691. 
Chambers, W. H., 878. 
Chamot, E. M., 9, 591. 
Champlin, M., 341. 

Chandler, A. L., 618, 812. 
Chandler, W. L., 760, 798. 
Chapais, J. C., 92, 459. 
Chapman, F. M., 761. 
Chapman, G. H., 649. 
Chapman, H. H., 644. 
Chappol, G. M., 416. 
Charlton, I. B., 400, 498, 
900. 

Charmoy, D. d'E. de, 466, 
467. 

Chase, L. W., 390, 600. 
Cha.se, W. W., 641. 
Chatterlee, N. C., 267. 
Chaussde, 689. 

Chfi.vez, B., 693. 

Chelvaranga Raju, J., 386. 
Chenoweth, W. W., 797. 
Cherkashenko, I. G., 14. 
Chevalier, A., 247. 

Chick, H., 481, 581. 
Chldester, F. B., 766. 

Chien, S. S„ 27, 
cinmot, J., 50. 

Chlgasaki, Y., 466. 

Chilcott, E. C., 342, 440. 
Child, H., 283. 

Cbilders, L. F., 699. 
Chinaglia, B., 460. 
Chittenden, h\ H., 61, 135, 
241, 764. 

Chittenden, R. H., 360. 
Cbodat, E,, 824. 

Choin, de, 576. 

Chollet, 82. 

Christensen, A, M., 498. 
Christensen, H. R., 419. 
Christie, Q. L, 600, 795. 
Church, C. G., 8. 

; Church, .T. E., Jr., 416. 

I Church, L. M., 8.39. 
iCiurea, X, 82. 

Clapp, S. €., 98. 

Clark, A. L., 895. 

Clark, .X A., 838, 

Clark, R. W., 578. 

Clark, W. M., 226. 

Clarke, C., 136. 

Clarke, G., 505. 

Clawson, A. B., 085, 888. 
Clayton, H., 336. 

Clayton. W,, 508. 

Clees, H. B,, 497. 

Clemens, R. H., 182. 



904 


BXPEEIMEHT STAHOK KEGOED. 


[Vo!. 8S 


Cl€mmt, A. L., 654. 

Clement, P. 32., 391. 

Clinton, G. P-, 235, S43. 
Clock, R. 0., 181. 

Clogne, R., 583. 

Clopper, E. N., 191, 193. 
Close, C. P., 31T. 

Cloukey, H., SOS. 

Clowes, E. S.. 200. 

Coad, B. R., 62. 

Cobb, J. N., 33, 

Cobb, N. A., 147, 254, 357, 
Cobb, W. B., 422, S12. 
Cockayne, A. H., 743. 

Cocks, A. W., 93, 297, 795. 
Coe, H, S., 35, 441. 

Coffey, W. C., 567, 897. 
Coffin, T. H., 766. 

Coffman, F. A., 35. 

Coffman, W. D., 502. 

Cohen, M. S., 179. 

Cohen, N. H., 139. 

Coit, J. E., 757. 

Cole, A, C., 361. 

Cole, C, G.. 888, 

Cole, H. L, 9. 

Cole, J. S., 342, 440. 
Colebatch, W. J., 132, 133. 
Coleman, B. A., 723. 
Coleman, F., 433. 

Coleman, G. A., 660. 
Coleman, L. C., 135, 855. 
Coleman, T. A., 600. 

Colin, H., 26. 

Collett. C. E., 719, 812. 
Colley, R. H., 355. 

Collin, E., 712. 

Collings, a H., 800. 

Collins, C. W., 61. 

Collins, G, N., 445, 525, 738. 
Collins, S. H., 772, 

Collins, W. D., 9. 

Colman, H. N., 499. 
Col6n,'E., 499. 

Comallonga y Mena, J- 794. 
Comes, H., 539. 

Comte, 890. 

Conard, H. S., 544. 

CoMell, L., 167. 

Conn, H. J., 322, 514. 

Conn, H. W., 699, 
Conaaway, J. W., 684. 
Connell, W. B,, 860. 

Conner, S. D., 219, 418. 
Connor, A. J., 716. 

Connor, L. G., 493, 

Connors, C. H., 43. 

Conrey, G., 217. 

Book, P. C., 22. 

Cook, L. J., 433. 

Cook, M. T., 48, 50, 251, 253. 
Cook, M. W,, 482, 

' Cook, O. F., 445. 

Cook, S. J., 41. 

Cooke, W. W., 652. 

Coofcgon, W. 446. 

Ii, H,, 286, 798. 


Cooley, A. S., 179. 

Cooley, J. S., 353. 

Coolidge, P. T., 349. 

Coombs, G. E., 446. 

Coons, G. H., 100, 150, 453, 
545. 

Cooper, ,T. B., 198. 

Cooper, li. F,, 567. 

Cooper, M, O., 292. 

Cooper, W. S„ 522. 

Cooter, J. E., 499. 

Copeland, E. B., 550. 
Coquidd, E., 896. 

Corbitt, H- B., 283. 
Corcoran, J. A., 459. 
Cormany, C. B., 799. 

Corner, G. W-, 65. 
Cornman, G. T., 577. 
Cornwall, J, W., 559. 
Corper, H. J., 887. 

Cory, E, N., 154, 466. 
Costa Lima., A. M. da, 765. 
Costelloe, M. P. P., 198. 
Cotton, C. E., 179. 

Cotton, J. S., 471. 

Cotton, S. T., 499, 844, 858, 
863, 864, 865. 

Cotton, W. B., 179. 

Coulter, 3 . G., 496. 

Coupin, H., 330, 

Cousins, H. H., 769, 

Covert, R. N., 15. 

Cowdry, N. H., 524, 
Cowgill, H. B., 136. 

Cox, J. P., 38. 

Craig, 509. 

Craig, H, A., 296. 

Craig, B. A,, 688. 

Crandall, C. 8., 245. 
Crandall, P. K., 400. 
Crandall, L. S., 776. 

Crane, C. 0., 701. 

Cranfield, H. T., 424. 
Crede, E., 378, 

Creel, R. H., 356. 

Cregor, N. M„.781. 
Creighton, W. H. P., 508. 
Creswell, M. E., 12. 

Cribbs, J. B„ 425. 

Crider, P. J., 800. 
Crocheron, B. H., 792. 
Crocker, W., 820. 

Cron, A. B., 800. 

Crooks, P. D-, 98. 

Crosby, C. B., 557. 

Cross, W. E., 515. 
Crossman, S. S., 58. 

Crowe, H. E., 7^ 

Crowell, E. D., 506. 
Crowther, C., 12, 167. 
Cruess, W. V., 208, 414, 
617. , 

Crumb, S. E., 563. 
Crombaker, J. W., 299. 
Crumley, J. J., 348. 

I Cuddle, D., 281. 


I Cumberland, W. W., 498, 

I 595. 

Gumming, J. G., 484. 

I Gumming, M., 296. 
Ciimmjng, T. J., 447. 
Cunliffe, R. S., 340, 538. 
Cunningham, G. C„ 646. 
Cunningham, J., 283. 

Currie, B. P., 56. 

Curry, B. E., 328, 368. 
Curson, H. H., 83. 

Curtis, A. J. R., 96. 

Curtis, H. E„ 124. 

Curtis, R. S., 870. 

Cushman, R. A,, 565, 660. 

da Costa Lima, A. M., 765. 
Dadant, C. P., 164. 

Dadant, M. G., 164. 

Dagger, G. N., 493. 

Dahlberg, A. 0., 77, 178, 
479. 

Dakan, E. L., 499. 

Dakin, H. D., 288. 
d’Albuquei’que, J. F.. 135. 
Dale, T. F., 576. 

Dalton, L. A., 900. 

DaMel, J. M., 525. 

Dana, J. W., 476. 

Dandeno, J. B., 93, 297, 
795. 

d’Angremond, A., 137, 140. 
Daniel, L., 129, 554. 
Dantony, E., 153, 154, 756. 
Darlington, H. E., 44. 
Darlington, H. T., 224. 
Darnell-Smith, G. P., 448, 
455. 

Darras, 775. 

Darrow, G. M., 143, 346, 
347. 

Dash, J. S., 350. 
da Silveira, A., 261, 

Dastur, J. P., 753. 

Daube, H, J„ 889, 

Daubigny, F. T., 296. 
Daugherty, L. S., 456. 
Daugherty, M. C„ 456, 
Daughters, M, E„ 203, 410. 
Daumdzon, G., 654. 
Davenport, E., 795. 
Davidson, J., 438, 523. 
Davidson, J. B., 190. 
Davidson, W. M., 560, S63. 
Davila, L., 499. 

Davis, A. P., 389. 

Davis, B. M., 28. 

Davis, B., 798, 

Davis, B. D,, 694. 

Davis, H. P., 376. 

Davis, J. D., 311. 

Davis, J. X, 764. 

Davis, K. C., 29T. 

Davis, L., 886. 

Davis, L. T., 216, 513. 
Davis, M. M„ 769. 

Davis, N. ,T., 567. 



905 


1918] 

Dayls, B. 0. B., 423. 

Daris, W. A., 118. 

Bavls, W. B., 126. 

DaYls, W. B.j 299, 
Davy<3i®iilko, A. V., 778, 

Day, G. E.. 100, 

Day, P. C., 511. 

Dean, D., 235. 

Dean, B. W., 389. 

Dean, H. B., 418, 431. 
Dean, H. R., 79. 

Dean, W. 8*? 434, 

Bearing, C., 114. 
de Bans, I., 806. 

(ie Bernonrille, L. D., 494. 

D Bio, H. C. H., 296. 
de Blieck, D., 296. 
de Castella, F., 853. 
de Cbarmoy, D. d’E., 465, 
467. 

de Choin, 576. 

Deeter, E. B., 613. 

Degrnlly, D., 766. 

De Haan, J. Van B., 627. 
Dehelly, G., 283. 

Dekn, 615. 

de Jong, A. W. K., 544. 
de Jong, D. A., 586. 

De Jong, D. J., 616. 

Dekker, J., 729. 
de Koning, A., 296. 

De Kruif, P. H., 378, 379. 
de la Baume-Pluvinel, G., 
264. 

Deiage, Y,, 812. 
de Lapparent, H., 790. 
Delaval, H., 317. 
del Guerclo, G., 460, 463. 
Demaree, J. B., 556, 
de Mattos, A. T., 359. 
Deming, H. G., 204, 
d’Emmeres! de Ckarmoy, D., 
465, 467. 
de Morals, E., 81. 

Demonssy, E., ' 329* 

Denier, 331. 

Denis, W., 515, 569. 

Dennis, 8. J., 88. 

Denny, F. E., 25, 126, 799. 
de Ong, E, E., 467. 
de Quervain, A., 812. 
Derivaux, R. C., 862, 

De Sellem, 663, 867. 
Deslandres, H., 115. 
Desmarres, 782. 
de Sonaa, E. G., 61. 
Detweiler, H. K., 686. 
Denss, J. J. B., 542. 
Devaux, H., 38, 
de Verteuil, J., 630, 537. 
Devine, J, F., 286. 
de Vries, M. S,, 525. 

4e Vries, 0., 137,, 188, 189, 
146, 238. 

Dewar, E. S., 572. 

Dewey, L.'H., 529, 687. 

De Windt, B. A., 868. 


INDEX OF NAMES* 


DeWoif, D. A., 297- 
BeWolfe, h. A., 156, 795. 
de ZOuiga, V. C. M., 552. 
Dickerson, E. D., 764. 
Dickerson, I. W., 100. 

Dickey, J. B. E., 33, 324. 
Dickinson, C. G., 82. 

Dickson, R. E., 829. 

Di Domizio, G., 888. 

Diehl, H. S., 584. 

Dienert, F., 188. 

Diesem, H. C., 187. 

Dietrich, W., 900. 

Diffloth, P., 775. 

Dines, W. H., 210. 

Dios, R., 468, 

Dissoiihray, J., 790. 

Dixon, J., 456, 

Doane, C. F., 781. 

Doane, R. W., 365, 458. 
Dobrovlianskil, V. V., 256. 
Dodson, J. H., 255. 

Doherty, E., 798. 

Doherty, T. K., 595. 

Doidge, B. M., 552, 553. 
Dole, R. B., 691. 

Domizio, G. Di, 888. 
Doneghue, R. C., 621. 
Doniathorpe, H., 768. 
Donnadieu, A., 61. 

Doolittle, S. P., 449, 453. 
Bop, L., 706. 

Dorno, C., 511. 

Dorset, 784. 

Dorset, M., 82, ITS, 183, 
381. 

Dorsey, M. J., 42. 

Doryland, C. J. T., 799. 
Dongherty, J. E,, 678. 
Douglas, C. K. M., 511. 
Douglass, A. E., 415. 

Dow, J. a, 811. 

Dowell. C. T., 98, 

Downing, E, E., 105, 
Downing, G. J., 242. 
Dowson, W. J., 646. 

Dozier, E. L., 562. 

Drake, C. J., 158. 

Draper, W. F., 789. 
Drummond, J. C., 265, 603. 

! Diibin, n., 583. 

Dudgeon, G. C., 633. 

Dudley, B. G., 483* 

Duffee, F. W., 693. 
Duffrenoy, J., 331. 

Dugd de Bernonvllle, D., 494. 
Duggar, B. M., 524. 
Duggar, J. F., 899. 

Duley, F. D., 217, 619, 620. 
Duncan, F., 842, 

Duncan, E. S., 795. 

Dungan, G* H., 834. 
Dunham, S. K., 288. 

Dunn, J. E., 421. 

Dunn, L. C., 258. 

Dunn, L. H., 58, 

Dunn, E., 372. 


Dunnewald, T. J., 324. 
du Pin e Almedia, M. C, 347. 
Dupont, P. li., 144. 

Du Porte, B. M., 358, 459, 
655, 

Du Priest, J. R., 893. 
Durand, E. D., 178, 190, 895. 
Durand, H., 413. 

Durant, A. J.. 684. 

Durante, D., 559, 

Dury, C., 768. 

Dustan, A. G., 156, 358. 
Dwight, T. W., 46. 

Dyar, H. G., 765, 766. 

Dyer, D. G., 96. 

Dyke, E. A., 511. 

Dyson, O. E., 286. 

Bales, N. B., 460. 

Earnshaw, F. L., 456. 

Bast, E. M., 823. 

Bastham, R. H., 789. 
Bastwood, T., 766. 

Baton, E. J., 447, 759. 
Baton, T. 11., 598. 

Eaves, D., 64. 

Ebert, F. C., 890. 

Bchegoyen, IL, 246. 

Eckert, J. E., 98. 

Eckles, C, H., 578, 636, 681, 
682. 

Bckmann, B. C., 214, 216, 
621. 

Eckstein, H. C., 613. 
Edlefsen, N. E., 98. 
Edmeades, E. T. L., 536. 
Edmiston, H. D., 13, 800. 
Edraiindson, W. C,, 797. 
Bdson, H. A., 535, 649. 
Edwards, R. W., 800. 

IMront, J., 611. 

Eggington, G. E., 140. 
Eggleston, C., 182. 

Eggstein, A. A., 653, 

EgloF, G., 714. 

Eichhorn, A., 179, 687, 
Ekbiaw, K, J. T., 291. 
;EldrMge, M. 0., 592. 

Elford, F. C., 173, 677. 
i'Ellason, 0. H., 170, 180. 
Eliot, H. M., 89. 

Elkins, M. W., 900. 
Ellenfocrger, H. B., 281, 
Ellerman, F., 811. 

Ellington, E. V., 777. 

Elliott, H. 8., 715, 845. • 
Elliott, J. A., 855. 

Ellis, W. T., 619. 

Elsdon, G. D., 413. 

Elvove, B., 316. 

Bmbrey, G., 731, 

Emerson, H. A., 344* 
Emery, C., '364. 

Emmerez de Charmoy, D. d’, 
466, 467. 

Enders, H. E., 457, 

Erb, B. S., 36. 



906 


EXPEEIMEKT STATION KECOBD, 


[VoL 38 


Erdman, L, W., 399. f 

Erdmann, H. E., 683. 

Ervin, D. M., 588, 

Erwin, A. T., 567. 

Esam, G., 852. 

Escomel, E., 558, 566, 

Espe, K., 198, 215, 

Bssig, E. 0., 157, 260. 

Esten, W. M., 416. 

Etberidge, W. C,, 632. 

Evans, G., 635. 

Evans, G. H., 180. 

Evenson, O. L„ 314. 

Eward, d. M., 372, 571. 
Ewert, B., 647. | 

Ewing, H. B., 63, 

Ewing, P. V., SOO. 

Ewing, S., 9S. 

Eyre, J. V., 853, 855. 

Fabre, J, H,. 359. 

Faes, H., 159. 

Fagan, M. M., 63. 

Fahrnkopf, H. F. T., 624- 
Pain, J. R., 231, 342. 
Fairbank, H. S., 490, 789. 
Fairbanks, J. P,, 497. 
Fairchild, D., 446. 

Falconer, J. I., 493. 

Falk, I. S., 611. 

Falk, K G., 709. 

Parmer, G. J., 710. 

Farmer, J., 482. 

Parnbam, A. B., 13. 

Fassig, O. ' Ur 415. ; 

Faulkner, A. J., 690. 
Faulkner, O. T., 572. 
Faulkner, W. M., 454. 
Pauiwetter, R. C., 47. 
Faurot, F, W., 798. 

Faville, A. 0., 168, 666. 
Fawcett, H. S., 757. 

Fayet, 587, 

FeiHtzen, H. ' von, 124, 132, 
134, 539. 

Felber, P., 421. 

Felt, F. P., 60, 563, 857. 
Fennel, E. A., 584, 782. 
Ferguson, A., 115, , 223. 
Ferguson, G. A., 894, 
Pergnson, H. C., 770. 
Ferguson, 3. A., 44. 
Ferguson, M., 267. 

Ferguson, B. H., 177. 
Fermery, G. B., 693. 
Fernald, H. T., 256, 651. 
Pernftnde^, J. k, 5S0. 
Femow, B- B., 348, 643. 
Ferrifere, C., 264. 

Ferris, B. B., 342. 

Ferris, L. W., 11, 

Ferry, N. S., 482, 6S4. ^ 

FBjiger, J., 787. 

Field, A. M., 400. 

Field, F. F., 82. 

Field, G. W., 555. 

'Field, J. tJ.; 900. 


Fiessinger, N., 583. 
Pilaudeau, G., 203, 

Finch, V. C., 895. 

Findlay, J. J., 194. 

Finlay, C., 580. 

Finlow, B. S., 637. - 
Finzi, G., 379. 

Fippin, E. O., 494. 

Fischer, A, F., 45. 

Fischer, H., 419. 

Fischer, M. H., 309, 501, 
502. 

Fischer, W., 347. 

Fisher, D. F., 753. 

Fisher, M. L., 897. 

Fisk, W. W., 281. 

Pitch, C. U, 535, 

Pitch, C. P„ 179, 183, 787. 
Flack, E. V., 519. 
Flammarion, C., 417. 
Pleischner, B. C., 381. 
Fleisher, M. S., 583, 786. 
Fletcher, R., 297, 795. 
Fletcher, T. B., 257, 461, 
561. 

Flint, L. H., 441. 

Flohr, U B., 72, 90. 

Flora, S. D., 209. 

Floyd, B. F., 151. 

Floyd, M. M., 392. 

Fluharty, L. W,, 434, 824. 
Folin, O., 614, 615. 

Foot, L., 535. 

Foote, C. B., 592. 

Forbes, E. B., 779, 897. 
Forbes, R. H., 28, 299. 
Forbush, B. H., 54, 457, 652. 
Foreman, P. W., 282. 
Forester, M. H., 543. 

Fortier, S., 84, 186, 242, 434. 
Fortun, G. M., 537. 

Fosse, R., 110. 

Foster, A. C., 150, 852. 
Foster, J. H., 145, 394, 543, 
SOO. 

Foster, ti., 872. 

Foster, O. H., 297.' 

Foster, S. W,, 857. 

Foster, W. D., 385, 883. 
Foncher, G,, 858, 

Fowler, A., 511- 
Fowler, H. B., 498. 

Fox, H., 263. 

Fracker, S. B., 155. 

France, N. B., 155. 

Francis, C. K., 410, 

Francis, H. B., 798. 
Francois, L., 240. 

Frank, A., 298, 698, 796. 
Frank, L. C., 85. 

Frankel, B. M., 802. 
Frankel, F. H., 803. 
Franklin, 3. M., 799. 

Frans, 587. 

Fraps, G. S., 324, 325, 328. 
Fraser, W. J., 74. 

Fraser, W. P., 151. 


Frazer, E., 798. 

Frear, W., 22, 36. 

Fred, B. B., 27. 

Free, B. B., 627, 028, 730. 
Freiberg, G. W., 48, 
French, A. W., 581. 

French, B. E., 798. 

French, H. A., 511. 

French, 3. A., 690, 689. 
Prey, J. X, 875. 

Friedemann, T. B., 708. 
Friedemann, W. G., 410. 
Pries, X A., 68, 469. 

Prink, C. J., 414. 

Frisbie, H. J., 784. 

Prison, T. H., 564. 
Froggatt, J. L., 466. 
Froggatt, W. W., 257, 466. 
Fromme, F. D., 850. 

Frost, S. W., 800. 

Frost, W. H., 377. 
Frothingham, L., 284. 
Fryer, J. C. F., 57. 
Pnllaway, D. T., 557. 
Fuller, A. V., 203, 803. 
Fuller, G. D., 824. 

Fuller, G. U, 216. 

Puller, P. B., 186. 

Fulmek, L., 57. 

Fulmer, H. L., 27, SIS. 
Fulton, T. W., 366. 
Funchess, M. J., 119. 
Funck, W. C., 792. 

Funk, C., 367. 

I Funk, S. W., 261. 
Funkhouser, W. D., 462. 

Gahan, A. B., 165. 

Gaiger, S. H., 687. 

Gain, E., 405, 408. 
j Gainey, P. L., 211. 

! Gale, H. S., 326, 817. 
Galippe, 647. 

' Galitzin, B., 210. 

I Gamble, C. H., 88. 
Gangulee, N., 528. 

Gano, U, 145. 

Ganong, W, F., 728. 
Garber, R, J., 600. 
GardengM, G. F., 888. 
Gardiner, H. C., 593. 
Gardner, T. R., 540. 
Garman, H., 249, 258, 264. 
Garner, W. W., 49. 

Garrett, F. W., 718. 

Gaskill, E. F., 218, 231. 
Gassner, G., 148. 

Gates, B. N., 264. 

Gautier, R., 812. 

Gauvaln, H. J., 285. 

Gawler, (Mrs.) X C,, 662. 
Gayle, H. K., 371. 

Gearing, M. E., 497. 
Gebhard, H., 191. 

Gee, W., 499. 

Geerts, J. M., 516. 

Gehrs, X H„ 496. 



1918] 


mmX OE N-AMES. 


907 


Geib, W. J. 216, 217, 324. 
Geiling, B. M. tv.^, 560. 
Gentncr, L. G., 360. 
Gerlaiigb, I?., 371. 

Gernert, W. B., 501. 
Gerslienfekl, L., 283. 

Gerth van Wijk, H. L., 125. 
Geslin, B., 502. 

Gibbens, B., 770. 

Gibson, A., 00, 162, 257, 
S58, 450. 

Gibson, E. TI., 550, 500, 704, 
858. 

Gibson, J. t, 78, 178. 

Gibson, J. W., 03, 207. 
Gidclings, N. J., 540. 

GiEard, W. M., 557. 
Giglio-Tos, E., 460. 

Gilbert, iV. H., 105, 850. 
Gilbert, A. W., 235. 

Gilciirist, D. A., 432, 771, 
Gile, B. M., 300. 

Glle. P. L., 728. 

Gilkcy, n. M., 700. 

Gill, ,T. B., 157, C566. 

Gill, W., 761. 

Gillam, L. G., 43, 07. 
Gillespie, L. J., 020. 
Gillespie, W. C., 42. 

Glllett, L. H., 63. 

Gillette, H. 490. 

Gillette, .T. M., 405. 

Gillette, L. S., 878, 

Gilliatt, E. C,, 160. 

Gilmore, ,T. W., 140, 740. 
Gimingham, C. T., 648, 640. 
Girard, M., 651. 

Girault, A, A„ 565, 661, 768. 
Giuliani, R., 477, 581. 

Given, A., 8. 

Given, G. C., 22. 

Givens, M. H.. 660. 

Glass, E. B., 402. 

Gleason, 7., 808. 

Glenn, R A., 361. 

Gmelin, H. M., 434, 636. 
Gockcl, A., 812. 

Godden, W., 167. 

Godfrey, B. H., 204. 

Coding, H., 470. 

Godkin, J., 700. 

Godoy, M., 100. 

Goesmann, C. A., 810. 
Goldbeck, A. T., 289, 200, 
400. 

Goldberg, S. A., 180. 
Goldscbmidt, E., 66, 261. 
Golitsyn, B., 210. 

Gongwer, E. B., 473, 476. 
Gonzalez, E., 787. 
GonzaieZ“Eincones, E., 680. 
Good, C, A., 262. 

Goodale, H. D., 170, 275, 
,287, '876.- 

'Gooderbtm, 0. B„ 166, 
Goodling, C. L., 71. 


Goodman, C. W., 739. 
Goodrich, F. J., 265. 

(loot, P. van der, 364, 564. 
Gordon, L. S,, 191. 

Gore, H. C., 207, 535. 
Gorgas, W. C., 680. 

Gorinl, C., 478. 

Gorter, K., 715. 

Gortner, E, A., 110, 126, 

201, 310. 

Goss E. F., 868. 

Goss, L. W., 68G. 

Gosb, E. W., 463. 

Gosaard, H. A., 197, 353, 

558, 654, 762, 857. 

Geitz, I. D., 368. 

Gough, L., 264, 783. 

Gonin, A., 572. 

Gould, H. P., 316, 844, 
Gourley, J. H., 43, 345. 
Grady, R. I., 277, 370, 683. 
Graham, J. C., 287. 

Graham, E., 383, 384, 589. 

Graham, R. J. D., 435. 

Graham, R. E., 586. 

Graham, S. A., 760, 858. 
Graham-Smith, G. S., 282. 
Grandi, G., 666. 

Grant, L. J. B., 690. 
Grantham, A. E., 532. 
Grantham, J., 544. 

Granii, A., 687. 

Grassi, B., 58. 

Gravatt, G. F., 151, 860. 
Gray, C. B., 782. 

Gray, Cora B., 366. 

Gray, G. P., 140. 
Greathouse, L. H., 204. 
Greaves, J. B., Ill, 322. 
Green, B. C., 562. 

Green, B. B., 460. 

Green, H. L., 867. 

Green, H. S., 166, 566. 
Green, li. M., 693. 

Green, S. N.. 142, 344, 749, 
843. 

Greene, J. H., 93, 94. 
Greenfield, M., 501. 

Greggio, .T., 486. 

Gregory, J. W,, 691. 

Grey, B. C., 709. 

Grimn, F. L., 607. 

Griffin, T., 240. 

Griffith, A. S., 688. 

Grimes, K. A., 106. 
Grindloy, H. S., 676. 

Grisch, A., 350, 538. 
Grisdale, J. H., 634. 
Gritescu, I., 462, 

Grober, B. L., 798. 
Grocnewege, J,, 357* 

Grdh, J., 368. 

Groman, H., 179. 

Groth, B. H. A., 795. 

Grove, 0., 114. 

Grove, W. B„ 752, 


Groves, J. F., 822. 

Grubbs, S. B., 258, 458. 
Griiner, P., 812. 

Gruzit, 0. M., 523. 

Grysez, 782. 

Guarnieri, P., 314. 

Guberlet, J. E., 600. 

Gudger, B. W., 808. 
Guercio, G. del, 460, 463. 
Guernsey, J, B., 214, 621. 
Guignard, 83. 

Guilliermond, A., 127, 328, 
329. 

Guillin, 121. 

Guise, C. H., 847. 

Guiteras, J., 580. 
Guitet-Vauquelin, P., 446. 
Guiti(5rrez-Lanza, M., 319. 
Gunderson, A. J., 550, 551. 
Gunke, M., 316. 

Gunn, R. V., 700. 

Gunness, C. I., 602. 

Guppy, H, B., 125. 

Giissow, H. T., 147, 250, 
646. 

Gustafson, A. P., 508. 
Guthrie, E. S., 77. 

Guthrie, P. B., 124. 

Guyot, H., 824. 

Guyton, T, L., 402. 

naan, J. Van B. Be, 527. 
Haas, T. D., 862. 

Baasis, B\ W., 651. 

Hackett, W., 82. 

Hadley, C. H., jr., 54. 
Hadley, P. B., 78, 889. 
Hadlington, J., 72. 

Hadwen, S., 486, 589. 
Haecker, T. L., 600. 

Hagan, W. A., 787. 
Hagedoorn, A. H., 331. 
Hagedoorn-Ba Brand, A. C., 
331. 

Hahn, G. G., 53. 

Haigh, L, B., 413, 

Haines, C. J., 316. 

Haines, H. H., 845. 

Hale, G. E., 811. 

Hall, A. D., 102, 401, 402. 
Hall, C. ,T. J. van, 448, 648. 
Hall, F. H., 299, 451, 836. 
Hall, 7. H.. ]r., 632. 

Hall, AI., 210, 812. 

Hall, M. a., 184, 782, 883. 
Hall, W. H., 699. 
Halliburton, W. D., 265. 
Hallman, B. T., 708. 
Halstead, B. B., 443, 630, 
536. 

Halverson, J, O., 412. 
Hamaker, C. M., 542. 
Hamilton, C. C., 54. 
Hamilton, W. I., 699. 
Hammer, B. W., 112, 868. 
Hammett, F. 8., 326. 



908 


EXPEBIMENT STATION EECOia 


lYol 3S 


Hammond, H. S., 799. 

Hand, I. P., 210, 

HanMnson, J. H., 799. 
Hannas, B. R., 876. 

Hansen, A. A., 446. 

Hanson, D., 118, 129, 142, 
169, 175. 

Hansen, G. H., 477. 

Hanson, L. P., 216. 

Harbison, T. B., 378. 
Hardenbergli, J. B., 184. 
Harding, E. P., 804. 

Harding, H. A., 479. 

Harding, S. T., 389, 589. 
Hardison, B. B., 216. 
Hardman, G., 400. 

Harger, R. L., 15. 

Hargraves, H. J., 167. 
Harlan, H. V., 833. 

Harland, 352. 

Harland, S. C., 234, 532. 
Harling, B. P., 96. 

Harper, C., 198. 

Harper, R. M., 643. 
Harrington, G. L., 621. 
Harrington, 0. B., 523. 
Harris, 464. 

•Harris, P. S., 319, 320. 
Harris, J., 146. 

Harris, J, A., 29, 65, 114, 
125, 126, 171, 235, 276, 
729. 

Harris, ,T. E. G., 483, 504. 
Harris, N, L., 498. 

Harris, E. A., 812. 

Harris, W., ISO. 

Harris, W. G., 98, 515. 
Harrison, P. C., 297. 
Harrison, J. B., 229, 
Harrison, W. H., 117, 368. 
Harrowell, R. W., 372. 
Harscb, R. M., 652. 
Harsbberger, J. W., 147. 
Hart, B, B., 10. 

Harter,' B. L., 449, 850. 
Hartjens, 1. C., 508. 

Hartley, C,, 53. 

Hartley, C. P., 639. 
Hartman, 615. 

Hartman, B. G., 365. 
Hartwell, B. L., 325, 326, 
337. 

Hartz:el!, A,, 19S. 

Hartzell, F. E., 858. 

Harfeell, T. B„ 584. 

Harvey, E. B., 26, 224, 
Haseman, L„ 160, 663, 
HaskeU, G. B., '299. 

Haskins, H. D., 626. 
Hasselbrtng, H., 637. 
Hastings, B, G., 479. 
Hastings, F. S., 179. 
Hatfield, W. B., 120. 
Hathaway, P. C., 697. 
Hatton, E. G*, 552. 

' Hanman, L„ 687. 

Hanser, M. A., 715. 


Havner, H. H., 69, 71. 
Hawbaker, C. C:, 895. 

Hawes, A. F., 248, 355. 
Hawkins, L. A., 149, 225, 
252. 

Hawley, I. M., 559. 

Hawley, R. S,, 492. 

Hayden, C. C.. 681. i 

Hayden, C. E., 180. i 

Hayes, F. A., 216, 719. ' 

Hayes, F. M., 486. 

Hayes, H. K., 231, 237, 241, 
332, 429, 531. 

Hayes, W. P., 863. 

Headden W. P., 324, 386. 
Heald, F. D., 99. 

Heald, F. E., 93, 99. 

Hearne, C. C., 798. 

Hebard, M., 258. 

HecWer, W. R., 33. 

Hecke, G. H., 258, 

Hector, G. P., 29. 

Hedgcock, G. G., 253. 
Hedrick, H. P., 42. 

Heim, F., 715. 

Heinicke, A. J., 541, 745. 
Heinrich, 862. 

Heise, G. W., 592, 789. 
Helbronner, A., 585. 
Hellendoorn, H. J., 146. 
Hellmann, Q., 511. 

Helm, C. A., 632, 732. 
Helman, M. P., 87. 

Helmick, B. C., 900. 

Helmick, C. W., 288. 
Helmsing, I. W., 853. 
Helphenstine, B. K., jr., 447. 
Helten, W, M., van, 637. 
Helyar, F., 97. 

Helyar, J. P., 41. 

Hempel, J., 821. 

Hempsall, W. H., 364, 
Henderson, G. S., 336, 338. 
Hendrickson, A. H„ 747. 
Henkel, J. S., 144. 

Henry, A. J., 210, 590. 
Henry, G. M., 62. 
Heribert-Nllsson, N., 236. 
Herms, W. B., 562. 

Hdron, G., 791. 

Herrick, G. W., 358. 
Herrmann, C, F., von, 718. 
Herrod-Hempsall, W., 364. 
Hervey, G. W., 498. 

Hess, 0. B., 82. 

Hewer, D. G., 111. 

Hewer, B. E., 268. 

Hewitt, C. G,, 40, 62, 459, 
556, 857. 

Heyle, B. M., 699. 

Hibbard, B. H., 293, 683. 
Hibbard, P. L., 425, 520. 
Hibbard, B. P., 523. 

Hibberd, S. L., 900, 

Hibino, S., 128. 

Hicfcen, C. M., 246. 

Hickey, JS, G. M,, ISO. 


Hickman, A. S., 196. 
Hickman, R. W., 784. 

Hicks, W. B., 123. 

Higgins, C. H., 182, 380, 
581. 

Higgins, J. E., 43, 841. 
High, M. M., 465. 
Hiidebrandt, F. M., 627, 

629. 

Hill, G. F., 82. 

Hill, L. B., 267. 

Hill, R. E., 780. 

Hill, R. R., 447. 

Hillebrand, W. F., 506. 
Hills, J. L., 423, 425, 434, 
470. 

Hills, T. L., 724, 797. 
Hilson, G. R., 230, 337, 
433. 

Himmelberger, L. R., 684. 
Hind, J., 537. 

Hindman, E. F., 265. 

Hinds, M. E., 488. 

Hinds, W. B., 864. 

Hine, G. S., 699. 

Hine, L. W., 191. 

Hines, H. M., 869, 

Hirst, C. T., 111. 

Hirst, S., 865. 

Hislop, W., 400. 

Hissink, D. J., 513. 
Hitchcock, B. B., 322. 
Hitchens, A. P., 784. 
Hoagland, D. R., 720, 736, 
813. 

Hobson, A., 293, 497, 698, 
796. 

Hodgkiss, H. E., 257. 
Hodgson, R. W., 354, 757. 
Hoerner, G. R., 50. 

Hotter, G. N„ 198, 849. 
Hofmann, J, T., 145. 

Hogan, A. G*, 96, 570, 
Hogarth, G,, 189. 

Hoki, E., 760. 

Holben, F. J., 22. 

Holbert, J. R., 849. 
Holborow, A. G., 585. 
Holden, B., 98. 

Holden, G. H., 53. 

Holding, W. A., 327. 

Hole, R. S., 332. 

Holland, E. A., 556. 
Hollinger, A., 223. 

Hollinger, A. H., 653, 798. 
: Holm, G. E., 201, 310. 
Holmes, A. D., 365, 468, 
867. 

Holmes, F. S., 719. 

Holmes, J. S., 543. 

Holmes, E. C., 621. 

Holmes, R., 632. 

Holmgren, K., 461. 
Holmgren, N., 461. 

Holtz, H. F., 226. 

Homer, A., 504, 505. 
Honcamp, F., 66, 



1918] 


mmx OF KAMES. 


909 


Honing, J. A., 127, 741. 
Hoobler, B. B., 167. 

Hooker, M. O., 501. 

Hooper, J. 680. 

Hoover, H. C., 93, 

Hopkins, C. O., 024, 718. 
Hopkins, J. A., jr., 777. 
Horn, J. S., 124. 

Horne, W. T., 454. 

Horsford, F. H., 446. 

Horton, J. E., 303, 763. 
Horton, B. F*, 511. 

Hotson, J. W., 855. 

Hottes, A. C., 539. 

Hougkland, G., 900. 
Hongkton, H., 39. 

Houser, 1. S., 462. 

Houston, A. C., 691. 

Houston, P. F., 593. 

Howard, A., 186, 230, 345. 
Howard, B. .T., 13, 166. 
Howard, C. W., 61, 155, 558, 
562, 566, 788. 

Howard, G. h, C., 186, 230, 
345. 

Howard, !>, 0., 60, 62, 159, 
357, 358. 

Howard, L. P., 400, 

Howard, N. F., 863, 864. 
Howard, W. L., 446. 
Howartli, W. .T., 265. 
Howath, B. von, 612. 

Howe, F. B., 18. 

Howe, F. C., 392. 

Howe, G. H., 400. 

Howe, W. P., 798. 

Howell, C. B., 298. 

Ho’well, W. H., 96. 

Howitt, J. E., 251. 

Hewlett, F. M., 765. 

Huard, V. A., 459. 

Hubbard, H. V., 542. 

Hubert, E. H., 253, 553, 864. 
Huddleson, 1. P., 284, 798. 
Huclelson, E. R., 619. 
Huelsen, W. A., 96. 

Hughes, E., 191. 

Hughes, E. H., 676. 

Hughes, H. P„ 532. 

Hughes, J., 520, 

Hxiish, H. C., 279. 

Hulce, B, B., 278. 

Hull, C. V., 893. 

Hull, J, P. D., 021. 

Hull, M,, 664. 

Hulshoffi, D. J„ 782. 

Hulton, H. F. E., 410. 
Hulton-Frankel, F., 803. 
Humbert, E. P., 533. 
Humbert, J. G,, 843. 

Hume, E. M., 481, 581. 
Humphrey, C* 1., 254. 
Humphrey, G. C., 781. 
Humphrey, H. B., 147. 
Humphrey, O'. B., 793. 
Hungerford, E. H., 374. 
Hunt, C. H., 166. 


Hunt, N. E., 263. 

Hunt, R. E., 271. 

Hunt, T. F„ 134, G65. 
Hunter, B., 434. 

Hunter, 0. W., 370. 

Hunter, W. H., 62. 

Hunter, W, E., 08. 
lUmziker, 0. F., 375, 880. 
Hurst, L. A., 214, 620. 
Hiirtt, L. C., 470. 

Husain, N„ 136. 

Hiismann, G, C., 346. 
Hutcheson, T. B., 240. 835. 
Hutchings, C, B., 459. 
Hutchinson, C. M., 322. 
Hutchinson, W. L., 196, 800. 
Hutchison, R. H., 60. 

Hutson, .T. C., 58, 61, 158. 

I Hutton, B. E., 894. 

Hynd, A., 12. 

I Hyslop, J. A., 504. 

Ibsen, H. L., 269, 573. 
Iddings. E. J., 399. 

Ido, Y., 760. 

Jgleslas, F., 54. 
ikeno, S., 731. 

II lick, J. S., 46, 847. 
Illingworth, .T. F., 557. 

Iraes, M., 764, 

Imms, A. D., 361. 

Ingersoll, E. H., 12. 
Ingerson, H. G., 861. 

Ingram, F. A., 179. 

Ireland, P. Bl., 378. 

Irons, E. E., 381. 

Irons, W. C., 400. 

Isaachsen, H., 779. 

Isaacson, V. I., 713. 

Isacson, S. E., 399. 

Isely, D., 464. 

Ito, H., 760. 

Ives, G., 786. 

Iyengar, K. B. K., 283. 

Iyer, A, K. Y., 220. 

Jablonowski, J., 464. 

Jack, E. W., 164. 

Jackley, Of. G., 889, 890. 
Jackson, C. K., 494, 

Jackson, H. S,, 250, 251. 
Jackson, W. E. W., 210, 
Jacobson, C. A., 400, 

Jaffa, M. B., 770. 

Jager, F., 600. 

James, C. C., 122. 

James, J. W., 511. 
Jamieson, G. S., 804. 
Jamison, N. C., 298. 

Janicki, C., 783. 

Jardine, J. T., 470. 

Jardine, W. M., 299, 699. 
Jarvis, C. D., 192. 

Jarvis, E„ 238, 864, 

Jarvis, E. M., 785. 

Jatindra Nath Sen, 340, 816. 
Jeannot, E., 199. 


Jegorov, M. A., 117. 

Jenkin, T. J., 338. 

Jenkins, E. H., 625, 662. 
Jenkins, B. L., 798. 
Jennings, H. S., 268. 

Jensen, C. A., 541, 814. 
Jensen, H., 139, 238, 2S9. 
Jenson, I. J., 409. 

Jesness, 0. P., 895. 

Jobling, J. W., 653. 

Jodidi, S. L., 506. 

Johann, H., 645. 

Johansen, H., 99. 

Johns, H. A., 400. 

Johnson, A. G., 469, 548. 
Johnson, A. K., 107, 266, 
663, 867. 

Johnson, A. N., ISO. 

Johnson, B. R., 19. 

; Johnson, H. M., 349. 

I Johnson, M. O., 231. 
Johnson, 0. R., 693. 

Johnson, T., 64. 

Johnson, W. T., jr., 75. 
Johns ion, B. S., 627. 
Johnston, J. R., 851. 
Johnston, W. L., 540, 

Jolly, N. W., 145. 

Jones, C. H., 425, 470. 

Jones, C. R., 258. 

Jones, D. Bl, 231, 237, 241, 
367. 

Jones, D. H., 120, 288. 

Jones, D. W., 56. 

Jones, E., 192. 

Jones, E. E., 501. 

Jones, F. M., 309. 

Jones, G. B., 215. 

Jones, H. M., 708. 

Jones, J. S., 797. 

Jones, J. W., 230, 3X9, 499. 
Jones, L. L., 503. 

Jones, L. R., 140, 548, 850. 
Jones, T. H., 465, 564. 

Jones, W. F., 480. 

Jong, A. W. K. do, 544* 

Jong, D. A. de, 586. 

Jong, D. J. dc, 615. 

Jordan, E. O., 284. 

Jordi. E., 149. 

Jorct, G., 711. 

JdrgeriBcn, I., 525, 821. 
Jtidd, C. S., 644. 

Juritz, C, F.', 536. 

Jurney, E. C., 216, 323, 621. 

Rains, M. G., 40, 539. 

KainS" Jackson, C., 494, 
Kalku-s, J. W., 486, 497, 796. 
Kalmbach, 856. 

Kandel, I. L., 395. 

Karny, H., 259. 

Karper, K. E., 830, 842, ^ 
Karpowicz, A., 210. 

Kastle, J. H., 127. 

Kauffman, C. H., 455. 
Kauffman, M., 616. 



910 


EXPEEIMENT STATION EECOED. 


[Tol. 3S 


Kanffman, T. E., 590. 

Kanpp, B. 385. 

Kay, D. J., 97. 

Kaysor, E., 317. 

Kearney, T. H., 639. 

Keen, C., 599. 

Keil, J. B„ 143. 

Keilin, D., 261, 563. 

Keitt, T. E., 517, 533, 816. 
Kelley, W. P., 144, 520. 
Kellogg, B. H., 606. 

Kellogg, S, W., 369. 

Kelly, E. 0. G., 566. 

Kelly, T, R., 894. 

Kelsick, R. E., 313. 
Kempster, C., 481. 

Kempton, P. B., 700. 
Kempton, J. H., 28, 445. 
Kendall, E. C., 711. 

Kenety, W. H., 146, 845. 
Kennard, D. C., 96. 
Kennard, F. L., 498. 
Kennedy, C., 310. 

Kennedy, J., 870. 

Kennedy, P. B., 637, 735. 
Kent, H. L., 299. 

Kent, 0. B., 775. 

Kepler, B. J., 08. 

Kerbosch, M., 527. 

Kern, P. D., 100. 

Kernkamp, H. C. H., 487. 
Kerr, J. A., 718. 

Kerr, W. J., 799. 

Kesava Menon, T., 559. 
Kencbenius, P. E,, 157, 354, 
542, 716. 

Keyser, E. M., 511. 
Kbolodkovskli, N. A., 158. 
Kieffer, 565. 

Kieraan, J, A., 686. 
Kiesselbacb, T. A., 732, 740. 
Killian, 647. 

Killongb, B. T.. 334. 
KHIongb, H. B., 89. 

Kilsby, A. A., 438. 

Kimball, T., 542. 

Kong, C. L., 293. 

King, B. W., 447. 

King, F. G., 670, 873. 

Bong, J. L., 862. 

King, L. V., 510. 

Kingman, H. E„ 283. 
Kinman, C. P., 747, 748. 
Kinnaird, R, A., 699, 
Kinsey, M. H-, 566. 

Kinsler, J. H., 445. 
Kinsley,, A. T., 170. 
Kinsman, C. B,, 600. 
Kirillov, L., 145; 

Kirk, H. B., 262. 
lark, N. M., 621. 

Kirkbam, W. B., 573. 
Kirkpatrick, ' K. A., 535. 
Kirkpatrick, W. P., 171. 
Kirwan, J. D, M., 45. 

Klserj O. ..M,, 498. 

' Kiser, R. W,, 290. 


Kislink, M., jr., 262. 

Kiteley, J. H., 795. 
Kittredge, J., 46. 

KJerrnlf, G., 784. 

Klein, B. A., 280. 

Kline, M. A., 210. 

Knab, P., 580, 766, 767. 
Knapp, M. D., 544. 

Knight, C. S., 636. 

Knight, H. H., 401. 

Knight, R. C., 223. 

Knoehe, W., 510. 

Knoeke, B. T., 593. 

Knowles, C, H., 563, 651, 
845. 

Knowiton, K., 171. 

Knndson, B., 224, 699. 
Knuth, P., 83. 

Koch, E. W., 180. 

Koch, B., 236. 

Koeber, B, 214. 

Koehler, A., 645. 

Keen, J, S., 178. 

Koketsu, R., 731. 

Kokjer, T. B., 216. 

Kolmer, J. A., 481, 580, 781. 
Koltsov, B. I., 336. 

Komar, M., 741. 

Koning, A. de, 296. 
Koopman, J., 378. 
Kopaezewski, W., 682. 
Kopelofe, N., 21. 

Kopman, H, H., 556. 
Korstian, C. F., 846. 

Kottnr, G. L., 538. 

Kracke, B. A., 392. 

Kraebel, C. J., 45. 

Kramer, J. G., 669. 

Krans, B. J., 42. 

Kranss, P. G., 826. 

I Kranss, R. B., 378, 
i Kransse, A., 566. 

Kransz, H. B., 643. 

KrayMll, H. R,, 36. 

Kiress, O,, 809. 

Krishnayya, H. V., 220. 
Krongold, S., 585. 

Krosby, P., 140. 

I Kriimbhaar, B. B., 484, 
Krnmwiede, C., jr., 480, 483. 

; Knezyaski, B., 727. 

Kndo, B., 262. 

Knenan, 563. 

Knijsten, A. M., 791. 
Knllgren, C., 516. 

Knrtzwell, C., 000. 

Knsama, T., 79. 

Knska, J. B,, 440. 

Kyle, C. H., 768. 

La Bach, 7. O., 567, 781. 

La Brand, A. C. H., 331. 
Bacomblez, 393. 

Ladd, E. P., 167, 266, 603, 
867. 

Lagrange, G., 74. 

Bain4, E., 788. 


Lajoiix, H., 315. 

Lake, G. C., 869. 

Ball, M. M., 460. 

Lamb, A. R., 111. 

Lamb, C. G., 179. 

Lamon, H. M,, 775. 

Lamont, N., 159, 349. 
Landcls, B. H., 288. 

Lane, C. H., 99, 297. 
Lanfranehi, A., 880, 887, 
Lang, H. B., 114, 266. 
Langer, H., 592. 

Langmuir, I., 511. 
Langworthy, C. P., 365, 468. 
Lantis, L. O., 700. % 

Lantz, D. E., 154, 350, 456. 
Lanza, M. G., 319. 

Lapham, P., 96. 

Lapparent, H. de, 790. 

Lara, J. B., 507. 

Larcher, O., 171. 

Larmor, J., 812, 

Larrison, O. K,, 590. 

Larsen, C., 374, GOO. 

Larsen, J. C., 234. 

Larson, C. W., 73. 

Larson, W. P., 584. 

Latham, H. A., 846. 

Lathrop, P. H., 858. 
Batshaw, W, S., 498. 

Lanb, J., 510. 

Laudat, M., 204. 

Lander, A. M, R., 188. 
Laurence, B. H., 400. 

Law, J. W., 895. 

BaWall, C. H., 567. 
Lawrence, B. W,, 98. 
Lawrence, J. V., 125, 126. 
Lawrence, M. M., 497. 
Lawrence, W. H., 640. 
Lawritson, M. N., 490. 
Lawson, H. W., 781. 
Lawyer, G. A., 466. 

Lteake, J. P,, 283. 

Leathers, C. E., 399. 
Leavenworth, C. S., 611. 
Leavitt, C., 246. 

Ldcaillon, 863. 

Be Clerc, 7. A., 438. 

Lee, 0. S., 690. 

Leefmans, g., 50, 259. 

; Leersum, P. Van, 542. 

Lees, A. H., 468, 650. 
Leeuwen-Reijnvaan, J. van, 
259. 

Leeuwen-Reijnvaan, W, van, 
259. 

I Leffmann, H., 325. 

Legendre, R., 206. 
i LehfeMt, R. A., 494. 

LeiboM, A. A., 80, 287. 

Leigh ty, C. E„ 240, 341. 
Lendner, A,, 448, 850. 
Lenher, Y., 310, 

Leonard, M. D., 557, $00. 
Leonian, L, H., SOO. 

Leopold (Father), 459. 



1918] 

jDeopoW, Bt. M* R‘., 842. 
Leplae, E., 247, 248. 

Le Poer TreBcb, M. IX, 48. 
Lesage, P., 429, 720. 

Lesne, P., 460, 564, 054. 
Lestria, P., 616. 

Letteer, C. B., 480, 444, 
470. 

Levin, E., 150, 225. 

Levine, M., 10. 

Lewis, A, C., 233. 

Lewis, D. J,, 708. 

Lewis, H. B., 570, 572. 

Lewis, H. G., 98, 422. 

Le\.*1s, H. R., 94, 373, 476, 

677. 

Liems, J. A., 43. 

Liepsner, P. W., 67 . 

Light, J. .1., S7. 

Lillie, R. S., 524. 

Lima, A, M. cla C., 765. 
Linch, C., 182. 

Linden, T. van der, 616. 
Lindner, P., 83. 

Lindsey, J. B., 571, 666. 
Lingclsheim, A., 152. 

Link, G. K. K„ 149. 

Link later, W. A., 95. 
Llnnaniemi, W. M., 256. 
Lipman, C. B., 119, 803. 
Lipman, J, G., 500, 817. 
Lippincott, W. A., 775. 
Lipscomb, G. P., 683. 

Liston, W. G., 285. 
Livingston, B. E., 522, 623, 
525, 628, 728. 

Lloyd, P. E„ 210, 330. 

Lloyd, P. J., 368. 

Lloyd, J. W„ 043. 

Locbhead, W., 358, 459. 
Loob, J., 563. 

Loeb, L., 182, 580. 

London, B. S., 710, 780. 
Long, B, D., 215. 

Long, J. H., 664. 

Long, W. H., 125, 052. 
Longley, B. B„ 797. 

Lopcx, C., 583. 

Lo Priore, G., 314, 849. 
Lord, G. B., 600, 

Longher, T. H., 636. 
Louis-Dop, 706, 

Love, H. H., 736, 

Loveland, G. A., 811, 
Lovett, A. L., 868, 860. 
Lovis, A. M., 289. 

L6v6, P, X, 133. 

Lowry, P. R., 462. 

Lnaces, E. L., 69. 

Lubs, H. A., 225. 

Lnbin, D., 701. 

Luckey, B. P., 178, 286, 

888 , 

Lncks, 725. 

X.nitUey, J. A„ 600. 

Lnnak, S, B., 809. ■! 

Lund, A. T./477. 


mmx OP NAMES. 


Lundbeck, W., 263, 
Lundberg, J. P„ 639. 
Lundevall, K. H., 591. 
Lunn, A. G., 498, 689. 
Lushington, P. M., 846. 
Lusk, G., 468, 662. 
Lutman, B, P., 352, 
Lutz, F. E., 761. 

Lyford, C. A., 04. 
Lyman, G. 11., 100. 
Lyon, M. W., jr., 481. 
Lyon, S. C., 663. 

Lyon, T. L., 196. 

Lyons, H. G., 617. 


Maas, X G. X A., 644. 
Macalister, G. H. K., 287. 
Macoun, W. T., 446, 641, 844. 
McAlpine, D,, 352, 353. 
McArthur, C, L., 81, 06. 
McAtee, W. L., 63, 457, 556, 
559. 

McCabe, G. P., 480. 

McCall, A. G., 228. 
McCampbell, C. W., 576. 
McCandlish, A. C., 878. 
McCandliss, E. S., 691. 
McCann, R., 378. 

McCarthy, C. B., 846. 
McCarthy, B. P., 847. 
MacCaughey, V., 541. 
McClellan, M. P., 581. 
McClelland, T. B., 749, 900. 
McCUntock, J. A., 99, 851. 
McClure, H. B., 88, 793. 
McColIoch, J. W., 863. 
McCollum, B. V., 668, 612. 
McCool, M. M., 16, 417. 
McCracken, R. P., 204, 
McCnbbin, W. A., 254, 646, 
758. 

McCne, C. A., 900. 

McBanlel, J. S„ 699. 
McBole, G. R., 210. 
McDonald, E. M., 632, 
McDonell, W. N„ 782. 
McDonnell, C. C., 206, 
McDonnell, H. B., 425. 
McDonnell, E. P., 766. 
MacBougal, B. T., 729. 
MacDougall, R. S., 657. 
McDowell, P. N., 216. 
McBllroy, W. S., 614, 615. 
McPadden, B. A., 736. 
M’Padyean, J., 183, 282. 
McGaig, X, 795. 

McGehee, T. P., 62. 

McGill, A., 366. 

McGilllvray, C. S., 207. 
McGllvray, C. B., 296. 
McGlashan, H. D., 890. 
McGregor, B. A., 61, 63, 761- 
MacGregor, M. B., 668. 
McHarg, C. K„ 46. 
McHargue, J. S., 71, 613, 
690. 

Machens, A., 65. 


911 

Mclndoo, N. B., 55, 154, 160. 
Macintire, W. H., 312, 327. 
Mack, W. B., 179, 299, 487, 
784. 

McKay, A. W., 143. 

McKay, J. W., 336, 
Mackenna, X, 350, 526. 
McKerral, A., 627. 

Mackie, B. B., 459, 863. 
McKinney, W. H., jr., 50. 
McKnight, O. G., 400. 
McLarty, J. B., 93, 297. 
McLaughlin, W. J., 281. 
McLaughlin, (Mrs.) W. J., 
281. 

McLaughlin, W. W., 186. 
McLean, H. C., 214, 622, 
817. 

MacLean, J. B., 892. 
McLean, W. A., 789. 
McLendon, C. A., 233. 
McManus, R. G., 480. 
MacManns, R. B., 265. 
McMaster, L., 115. 
McMullen, C. G., 885. 
McMnrran, S. M., 62, 455. 
McNair, J. B., 202. 

McNeil, J. H., 781. 

McNeill, X, 145. 

McNicol, X, 447. 

McQiiat, X H., 795. 

McRae, W., 354, 456, 554, 
848. 

McVean, J. B., 398, 600, 894. 
McVey, P. L., 699. 

Madan Mohan Lall, 460. 
Magath, T. B., 582, 

Magnan, X C., 795. 

Magness, J. R., 799. 

Magoon, C. A., 298, 400. 
Maiden, J. H., 544. 

Mains, B. B., 224, 252, 448, 
455. 

Malre, R., 849. 

Maki, M., 857. 

Malenotti, B., 460. 

Malet, A. H., 447. 

Malloch, X R., 61, 161, 650, 
659, 

Mally, C. W., 558. 

Malmros, X, 195. 

Malpeaux, L., 368, 537. 
Mangham, S., 224. 

Mangin, L., 896. 

Mann, B., 378. 

Msmn, P. C., 283. 

Mann, H. H., 91. 

Mann, L. B., 278. 

Manning, D. P., 210, 

Manny, P. A., 664. 

Manso de ZdSlga, V. C., 552. 
Manss, W. H., 694. 
Manwaring, W, H., 79. 
Maquenne, L., 329. 
Marcarelli, 424, 

Marchul, P., 256, 654. 
Marchand, B. de C., 411. 



912 


EXPEBIMEISTT STATION KEOOEB. 


[Voi. S8 


Mardiaad, W., 60. 
Marcovitch, S., 155, 163. 
Marden, J. W., 315. 

Markell, B. L., 143, 444. 
Marsden, B., 144. 

Marsden, E. E., 751. 

Marsh, C. B., 6S5, 883. 
Marsh, H. 0., 562. 

Marshall, E, E., 257. 
Marshall, C. J., 179, 380. 
Marshall, F. E., 69. 

Martin, H. M., 800. 

Martin, J., 499, 799. 

Martin, J. H., 230. 

Martin, T. T., 399, 

Martin, W. H., 126, 250. 
Martinoli, G., 576. 

Martirano, 562. 

Martoglio, B., 784. 

Marnzno, N., 857. 

Marvin, C. F., 209, 210, 

Sll. 

Marz, S„ 512. 

Masini, A., 210. 

Mason, P. W,, 54, 797. 
Mason, S. C„ 344. 

Mason, W. P., 31 d. 

Massart, .T., 224. 

Massey, A. B., 700. 

Massey, L. M„ 799, S54. 
Massey, W. F., 842. 

Massinti, P. C., 258, 658. 
Masson, O., n09, 511. 
Matesanz, M., 695. 

Mather, C. S., 178. 
Matheson, K. J., 78. 
Matheson, R., 358. 

Mathew, E. B., 498. 
Matliien, G., 188. 

Matsu mura, S., 264, 463 

857. 

Matthews, A,, 82. 

Matthews, C. B., 507. 
'Mattos, A. T. de, 359, 

Matz, J., 252. 

Maurer, J., 812. 

Maxon, E. T., 215, 216. 
Maxted, E. B., 409, 

May, D. .W., 609. 

Maynard, L. A., 721, 896. 
Mayn4, E., 364, 461. 

Mayo, N. 8., 7S2. 

Maz€, P., 48. 

Mead, B„ 278. 

Meade, R. K., 424, 804. 
Medri, L., 412. 

Meeks, J. E., 799. . 
Meggitt. A. A., 230. 
Meinecke, E. P., 355. 
Metnzer, 0. B„ 187. 
Melander, A. L., 857, 864. ; 
Meldrum, E., 506. 

Melick, C. 0.,, 166. 

Aleltzer, S. 'J., 580, 

''Melvin, A., B.',;iS3. 

Hfeaft, J. 'C. J, 794. 

' ' Mendel, B., 568, 569. 


Mendenhall, T. C., 812. 
Mendoza, P. de la O., 468. 
Mendy, J, B., 784. 

Meneganx, 38. 

Menges, T. C., 492. 

Menon, T. K., 559. 
Mercanton, P. B., 510, 812. 
Mercet, E. G., 467. 

Merriam, C. H., 760. 
MerlUat, B. A., 178, 781. 
Merle, R„ 661. 

Merrill, D. E., 61. 

Merrill, E. D., 247. 

Merrill, P. S., 96. 

Merrill, H. B., 310. 

Merrill, K., 394. 

Merrill, M. C., 345, 

Merrill, S., 53. 

Merriman, L., 595. 

Merwin, H. C., 274. 

Merz, A. E., 123, 124. 
Mesman, W. B., 236. 

Metealf, C, B., 362. 

Metcalf, H., 52. 

Metzler, B. P., 211. 

Meyer, A. H., 719, 812. 
Michotte, F., 529, 

Miessner, H.* 287. 

Migone, B. B., 580. 

Milam, A. B., 469. 

Miles, S. E., 699, 

Milks, H. J., 580. 

Mill, H. R., 510, 511. 
Millais, J. G., 542. 

Millar, A., 538. 

Millard, H. B., 210. 

Millen, F. H., 145, 643. 
Miller, C, C, 164. 

Miller, C. E., 210. 

, ! Miller, C. F., 204, 409. 

I Miller, B., 257. 

Miller, E. A., 800. 

Miller, E. E., 317. 

Miller, F. W., 799. 

Miller, G. H,, 844. 

Miller, H. A., 816. 
hliller, J., 97. 

Miller, .T. C., 297. 

Miller, M. F., 217, 619, 620, 
Miller, E. F., 575. 693. 
Miller, S. E., 569. 

Millin, E. B., 69. 

Hills, H, C., 880. 

Milroy, *P. H., 365. 

Milsmm, J. N., 41, 

MInkler, F. C., 576. 

Minot, A. S., 569. 

Mirior, 508. 

Misra, C. S., 462. 

MitcEeli, A. 1., 210. 
Mitchell, H, H., 613. 
Mitchell, J. A, 751. 
Mitchell, J. B., 160. 
Mitchell, E. V., 609. 

Mitra, S. K., 503. 
Mitseherlich, A., 519, 

1 Bfitzmain, M. B., 160, 658. 


Mix, A J., 835. 

Miyake, L, 426. 

Miyake, K., 621. 

Miyake, T., 357. 

Mize, R. C., 812, 

Mohan Ball, M., 460. 

Mohler, J. R., 78, 787. 
Mohlman, F. W., 489, 490. 
Mohr, B. C. J., 513. 

Moir, J. T., 537. 

Mokrzecki, S. A., 163, 164. 
MokrzhetskSi, S. A., 163, 

164. 

Moll, A. M., 760. 

Molliard, M., 426. 

Molloy, T. M., 191. 

Monani, S., 142. 

Monnier, A., 727. 

Monsch, G., 795. 

Montanari, C., 428. 
Montgomery, C. W., 796. 
Montgomery, B. G., 241. 
Mooers, C. A., 212. 

Moomaw, C. W., 42, 

Moore, B., 45, 246, 348, 
811, 812. 

Moore, C. W., 426, 

Moore, H. F., 165. 

Moore, H, W. B., 459. 
Moore, J. B., 660. 

Moore, X M., 512. 

Moore, E. X, 714. 

Moore, V. A., 687, 887. 
Moore, W., 155, 158, 330, 
760, 765, 858. 

Morals, R. de, 81. 

Moran, J., 511. 

Moran, X S„ 392. 

More, C. T., 535. 

Morgan, A. C., 159. 

Morgan, A. B., 717. 

Morgan, H, A., 346, 
Morgan, J. F., 798. 

Morgan, T. H., 65. 

Mori, N., 887. 

Moriya, S., 624, 722. 
Mdrkeherg, P. A., 169. 
Morosini, A„ 66. 

Morrill, J. S,, 395. 

Morrill, W J., 643. 

Morris, H. H., 485. 

Morrison, T. 0., 47, 159. 161. 
Morse, P. W., 600, 624, 
Morse, P. F., 485. 

MorvSe, W. A., 535. 

Morse, W. J., 237. 
Mortensen, M., 78. 

Mortlock, H. C., 719. 
Morton, .T. 1., 580. 

Mosher, E., 160. 

Hosier, J, G., 598, 718. 
Moss, A. B., 247. 

Moss, E. G., 37, 49. 

Moss^, V., 338, 638. 

Motz, F. H., von, 492. 
Mougne, ,429, 524. 

Moyer, X A., 87. 



1918] 


Mnir, F., 461, 557. 

Mullen, €. A., 789. 

Mullinir, R. !>., 900. 

Mulraj, 846. 

Mulvania, M., 3'20. 

Mumford, F, B., G97, 795. 
Mumford, H, W., 897. 
Muncie, F. W,, 144. 

Muncie, J. H., 146, 798. 
Hunger, T. T., 348. 

Munn, M. T., 450. 

Munns, F. N., 53. 

Munro, J. W., 364. 

Munro, R. W., 446. 

Mtintz, A., 788. 

Murdock, H. E., 186, 188, 
190. 

Murphy, C. F., 798. 

Murphy, J. B., 580. 

Murphy, L., 172. 

Murphy, L. S., 146. 

Murphy, P. A,, 149, 646. 
Murray, .T. M., 355. 

Murray, T. J., 198. 

Mutto, E., 731. 

Myers, C. E., 41. 

Myers, C. N., 869, 

Myers, P. R., 63. 

Nagai, I., 24, 128. 

Nagano, K., 857. 

NahstoH, G. A., 793. 

Nash, J, P., 593. 

Nath Sen, J., 340, 816. 
Nawa, Y., 857. 

Nayudu. K. R., 433. 

Neff, C. E., 900. 

Neill, A. J„ 869, 870. 

Nellis, J. C„ 751. 

Nelson, A. F., 178. 

Nelson, B, W., 255, 555. 
Nelson. G. M., 478. 

Nelson, J. A., 467, 497. 
Nelson, J. W., 421. 

Nelson, R., 798. 

Ness, H., 852. 

Nestell, R. J., 124. 

Neuls, J. D., 158. 

Nevens, W. B., 278. 

Nevin, M„ 378, 

Newell, W„ 564, 

Newlln, C, I., 675. 

Newman, C. P,, 845. 
Newman, H. G., 684. 
Newman, H. H., 574. 
Nicholls, H. M., 261. 
Nicholls, W. B., 578, 693. 
Nichols, H. B., 198. 
Nichols, J. B., 203. 

Nichols, M. L., 900. 

Nichols, M. B., 613. 

Nicoll, W„ 368. 

Nlcolle, M., 587. 

Niisiam, Y., 857. 

Nilsson, N, H., 236.' 

Noble, A., 684. 

Noble, W. C„ 483. 


INDEX OF NAMES. 

Noel, P., 54. 

Noguchi, H., 262. 

Nolan, A. W., 03, 94. 

Nolan, O. L., Gil. 

Noland, D. R., 98. 

Noll, C. F., 19, 34, 35, 239. 
Nollan, B. H., 500. 
Norgaard, V. A., 80. 

North, C. E., 780. 

Northrop, J. D., 692. 
Northrop, J. H., 5G3. 
Northrop, L. Z., 798. 
Nortoii, J. B., 444. 

Norton, J. F., 501. 

Norton, R. P., 77, 874. 
Norton, T. H., 248. 

Nourse, B. G-, 196. 

Novelli, 424. 

Nowell, W., 154, 157, 351, 
862. 

Noyes, H. A., 641. 

Noyes, W. A., 309. 

Nimn, R., 618. 

Nnttall, G. H. F., 765. 
Nystrom, B., 392. 

Oberholser, H. C„ 467, 556, 
856. 

Obcrstoin, 657, 

Ocfomia, G. O., 231. 
Ockerblad, F. O., jr., 420. 
O’Connor, P. W., 563. 
O’Connor, W, F., 392. 

Odell, P. I., 41, 198. 
O’Gara, P. I., 249, 250. 
Ohio, B. L., 115. 

Cijen, M, van, 345. 

0 in one, Y., 822. 

Okada, B., 713. 

Okada, T., 811, 

Okamoto, H., 261. 

O’Kane, W. C., 54, 165. 
Okey, C. W., 387, 690. 
Oldershaw, A. W., 368. 
Olive, B. W., 752. 

Oliver, B., 116. 

Olncy, C. B., 96. 

Olsen, J. a, 810. 

Olson, G, A., 365. 

Olson, N. B., 299. 

Olson, O., 36. 

Omelianskli, V. L., 426, 427, 
428. 

O’Neal, A. M,, jr., 612. 

Ong, B. R. de, 457. 

Onmst, K., 466. 

Ormsbee, B. J., 98. 

Orton, C. E., 60. 

Orton, W. A., 136, 149, 241. 
Osborn, H., 168. 

Osborn, H. F., 823. 

Osborn, T, G. B„ 639. 
Osborne, T. B., 506, 668, 
611. ’ 

Osgood, W, A.* 64. 

Oshima, M., 867, 

Oskamp, .T., 246, 641, 844. 


913 

Osmaston, B. B., 543. 
Osmun, A. V., 249. 

Osner, G. A., 250. 

Osterberg, A. E,, 711. 
Osterhout, W. J. V., 25. 
Ostrander, J. E., 210, 618, 
812. 

Ostwald, W., 309. 

Osward, W. L., 900. 

Ouranoff, A., 783. 

Outcault, H, E., 10. 
Overholt, V., 893. 

Overly, F. L., 716. 

Owen, I. L., 799. 

Owens, J. S., 198. 

Packard, W. B., 184. 

I’addock, P. B., 859. 

Page, C., 44. 

Paige, J. B., 281. 

Paillot, A., 159, 162, 163. 
Pailthorp, R. R., 900. 

Paine, J. H., 50. 

Pakhotina, B. P., 710. 
Palazzo, F. C., 713, 714. 
Palazzo, M., 714. 

Palkin, S., 10. 

Palladin, V. I., 728. 

Palmer, A. H., 115, 416, 511. 
Palmer, B. L., 343. 

Palmer, L, S., 578, 612, 682. 
Palmer, R. C., 808. 

Palmer, S., 600. 

Palmer, T. S., 652. 
Pantonelli, E., 156, 822. 
Park, J. B., 197, 823, 

Park, W. H,, 480. 

Parker, J. IL, 849. 

Parks, K. E., 190. 

Parks, T. H., 658. 

Parman, D. C., 160. 
Parmentier, P., 651. 

Parnell, R., 845. 

Parrott, P. J., 860. 
Parrozzanl, A., 329. 
Parshley, H. M., 764. 
Parsons, T. S., 134, 527. 
Fateh, B. M., 60. 

Paterson, W. G. R., 70. 
Patten, A. J., 368. 

Patterson, C. T., 172. 
Patterson, F. W., 254. 
Patterson, J., 210. 

Patterson, S. W., 176. 
Patton, C. A., 116. 

Paul, C, H., 717. 

Pauls, J. T., 289. 

Payen, E., 595. 

Peables, B. L., 600. 

Peairs, D. M., 93, 

Pearce, L., 181. 

Pearcy, K., 152. 

Pearl, R., 64, 65, 175, 176, 
269, 299, 372. 

Pearson G, A., 847. 

Pearson, R. S., 761. 

Pearson, T. G., 53. 652. 



914 


EXPEEIMENT STATION EECOR0. 


[Vol. sg 


Pease, H. T., 482, 

Peck, C. L., 784. 

Peek, E. L., 416. 

Peden, E. T., 870. 

Peel, (Mrs.) C. S,, 167. 

Pegg, E. C., 644. 

Peglion, V., 650, 753. 
Peitersen, A. Iv, 441. 

Pellet, H., 113, 311. 

Peltier, Q, L., 51, 650. 
Pemberton, C, E., 566, 658, 
659, 767. 

Pencileton, R. L., 421. 
Pennewell, C. F., S97. 
Perkins, A. 3,, 572. 

Perkins, S. 0., 323. 

Perracini, F., 314. 

Perrine, W. S., 551. 
Perroncito, B., 772. 

Petcb, C. B., 459, 844. 

PetGli, T., 46, 354. 

Peter, A. M., 383, 690. 
Petersen, P. T., 287. 

Petersen, W. F., 584. 
Peterson, A., 661, 861. 
Peterson, N. F., 400. 
Petlierbridge, P. B., 57, 460. 
Petrie, J. M., 782. 

Petroff, 486. 

Pettey, F, W., 465. 
Pettigrew, R. L., 46. 

Pettit, M., 564, 660. 

Pew, W. H,, 81. 

Peyronel, B., 753, 

P4zard, A., 170. 

Pfeiffer, 726. 

PMler, 284, 788. 

Pbelps, C. S., 191. 

Philips, A. O., 577, 593. 
Philiptsclienko, I., 65. 
Phillips, E. F., 164. 

Phillips, W. J., 263. 

Phinney, G. H., 299. 

Picard, L,, 812. 

Pickard, G. H., 807. 

Pickel, J. M., 672. 

Pickens, E. M., 179, 486. 
Pickering, S., 221. 

Pickering, S. TJ., 640. 
Pickering, W. H., 811. 
Pickett, F. E., 800. 

Pickett, W. F., 299. 

Pictet, A., 708. 

Piemeisel, F. J., 47, 249. 
Piemeisel, B. L., 22^ 

Pieper. B. I., 254. 

Pier. H. B., 600, 708. 

Pierce, C. H., 690. 

Pierce, H. B., 600. 

Pierce, R. 4, 53, 254. 
Pierce, W. D., 61, 154, 357, 
864. 

' Pieters, A. J., 441. 

Piatre, M., 183. 

Pietsch, 647. 

Pincoffs, M. C„ 366. 

Pin e Alinedia, M. C. dn, 347. 


Piper, C. V., 638. 

Pitchford, H. W., 184. 

Pitt, J. M., 337. 

Pittier, H., 544. 

Pita, W., 568. 

Plaisance, G. P., 08. 

Plum, H, M., 798. 

Plumb, C. S., 897. 

Plummer, H. B., 892. 
Plummer, J. K, 620. 
Plunkett, H., 402. 

Plmnnel, G. de la B., 264. 
Poels, J., 180. 

Pocr Trench, M. D. le, 43. 
Pollacci, G., 329, 448, 731. 
Pond, G. a, 190. 

Pontius, R. L., 383, 384. 
Popenoe, W., 641. 

Popp, M., 520, 728. 

Porter, A. E., 80, 81. 

Porter, J., 90. 

Porter, J. E., 691. 

Porter, R. S., 623. 

Posey, G. B., 860. 

Post, C. B., 217, 324. 

Potter, G. M., 179. 

Potter, B. S., 118. 

Poulton, E. B., 54. 

Powell, G. H., 43. 

; Powell, O., 12, 114. 

Powell, B. B., 194. 

Powers, W. E,, 344. 

Pozen, M. A., 266. 

Praeger, W. B., 222. 
Pratolongo, U., 313. 

Pratt, H. A., 299. 

Pratt, H. C., 759. 

Pratt, J. H., 543. 

Prentice, D. S., 180. 
Prescott, S. C., 611. 

Preston, J. F., 46, 

Price, H. B., 190. 

Price, 1. C. C., 136, 
Pridham, J. T., 231, 342. 
Prince, F. S., 34. 

Pritchett, H. S., 396. 

t itchett, I. W,, 584. 

octor, E., 98. 

Prothero, B. E., 192, 402. 
Prueha, M. J., 878. 

Pucci, C., 168. 

Pugsley, C. W., 93, 716. 
Fulling, H. E., 321, 719, 732. 
Puran Singh, 8. 

Putney, F. S., 73. 


Quaintance, A. L., 144, 843. 
QuerTain, A. de, 812. 

Quick, H., 191. 

Quinlan, B., 482. 

QuirOs, B. L., 246. 

Eabak, F., 807, 808. 

Rabild, H., 190. 

Raciborski, M., 238. 

Rader, F. E., 603. 

Radford, G., 190. 


Raitt, J. A., 683. 

Raiziss, 481. 

Ralston, G. S., 257. 

Ram, A., 234. 

Eamaehandra Rao, D. Q 

220 . 

Eamaehandra Rao, Y., 359. 
Ramakrishna Ayyar, T. V., 
359, 300, 361. 

Ramann, G,, 512. 
Ramasastrulii Nayiidu, K„ 
433. 

Ramsay, A. A,, 258. 
Ramsbottom, J. K., 455. 
Ramsey, H. J., 8'S, 143, 444. 
Ramsower, H. C., 100. 
Ranck, B. M., 179. 

Randall, J. L., 297. 

; Randlett, G. W., 600, 

I Rand.s, R. B., 249, 451. 
Rane, F. W., 53, 145, 159. 
Ransom, B. H., 385. 

Rao, D. A., 433. 

Rao, B. G. R., 220. 

East, F. M., jr., 900, 

Ra.st, L. E., 533. 

Ratcliff, J. A., 740. 

Rather, J. B., 11. 

Raub, A. J., 470. 

Ravaz, L., 51, 651, 754, 757, 
845. 

Ravenel, M. P., 580. 
Ravenhill, A., 394. 

Ray, G. S., 797. 

Ray, S. H., 168. 

Rayleigh, (Lord), 210. 
Rayment, T., 564. 

Readey, J. C., 795. 

Reardon, J. B., 588. 
■Recknagel, A. B., 45. 

Record, S. J*., 45. 

Records, E., 400, 487, 784. 
Rector, F. L., 389. 

Reddy, C. a, 548. 

Reed, C. A., 44, 542. 

Reed, E, O., 414. 

Reed, E. P., 400. 

Reed, G. M., 645. 

Reed, H. J., 241, 245. 

Reed, H. S., 43, 743. 

Reed, 3, B., 67. 

Reed, J. H., 296. 

Reed, O. E., 699, 797. 

Reed. W. G., 415, 812. 

Rees, C. C., 548. 

Regan, W. S., 654. 

Eehfous, L., 821. 

Reiche, K., 336. 

Reichelt, C. A., 812. 

Reid, B. J., 234. 

Reid, W. J., 795. 

: Reijnvaan, J. van L., 259. 
Reijnvaan, W. van B., 259. 
Remick, B. L., 260. 

Remy, T., 520. 

Rengade, E., 310, 

Renton, G. F,, 537, 550. 



915 


1918] 

Retan, G. A., 846. 

Reumaii, T. H., 618. 

Rciiys, 54r>. 

Reynolds, F. P., Jr., 74, 
Elmmy, B. W., 80. 

Eiioa, R. 7S7. 

Rhoads, A. Sm r>55. 

Rhodes, F. W., 72. 

Ricci, R., M3, 

Rich, J. P., 497, nC>7. 
Richards, E. H., 3>25. 
Richards, J. L., 555. 
Richards, L., 867. 

Richards, P. B., 460. 
Richards, 'R. M., 446, 447, 
460, 75S, 759. 

Richards, W. L., 180, 
Richardson, A. B., 166, 566. 
Richert, J. G., 392. 
Richmond, H. D., 279. 
Richmond, T. B., 19. 

Eidcal, S., 625. 

Riotz, H. B.. 232. 

Riley, 656. 

Riley, E. IT., 169. 

Riloy, W, A., 309, 459. 
Rinconea, R, G., 580. 
Rinehart, E. P,, 168. 
Rinj?elmann, M., 390, 690, 
790. 

Ringstrom, H., 804. 

RltcMe, A. H., 459. 

Ritter, N., 481. 

Rltzema Bos, .T., 147. 
Ritzman, B. G„ 472. 

Riviere, C., 340. 

Roadhouse, 0. L., 880. 
Roark, G. W., 198. 

Roark, R. C., 206. 

Robb, L., 70. 

Robbins, R. B„ 367. 

Robbins, W. X, 129, 140. 
Roberts, E. A., 616. 
Robertson, J, M., 90. 
Robertson, T, B., 708. 
Robertson, W. S., 800. 
Robertson, W. A. N., 74. 
Robertson, W. C., 521. 
Robertson, W. R. B., 574. 
Robinson, (1, 798. 

Robinson, B„ 464. 

Robinson, G. W„ 116. 
Robinson, J. L., 99. 
Robinson, W. 0., 409, 412, 
Robison, W. L., 274, 473, 
698. 

Robotka, P., 178, 896. 
Robson, 362. 

Rocasolano, A. de G., 122. 
Rochaix, A., 81. 

Rock, J. P., 45, 146. 
Rockwell, P. P., 39. 
Eockwood, B. W., 311. 
Rodger, A., 247. 

Rodhain, J., 263.,, 

Roopke, 788, 

Roeser/H, M., $82. 


IlSTBEX OP FAMES. 

Rogers, P. B., 235. 

Rogers, B., 699. 

Rogers, L. A., 4SS. 

Rogers, R. P., 422. 

Roliwer, S. A., 03, 164, 660. 
Roig, ,T. T., 537. 

RoTumel, G. M., 169, 172. 
Ronnot, L„ 315. 

Rorcr, J. B., 758. 

Rose, A. R., 507. 

Rose, D. H., 251. 

Rose, M. S., 5G7. 

Rose, R. C., 499. 

Rose, R. B,, 423. 

Rosen, P., 783. 

Roscnaii, M. J., 882. 
Rosenbiisch, P., 687, 787. 
Rosengren, L. P., 781, 
Rosenheim, O., 328. 

Roser, C, E., 181. 

Rosett, J., 125. 

Ross, A. S., 784. 

Ross, B. T., 063. 

Ross, G, D., 72. 

Ross, P. H., 498. 

Ross, W. A., 58, 358. 

Ross, W. H., 123, 124, 313. 
Eossem, C. van, 735. 

Rost, C. O., 205. 

Roth, P., 46. 

Roth, W. P., 677. 

Roubaud, B., 83. 
Eoiiohelman, N., 223. 
Rouiller, C. A,, 366. 

Round, L. A., 207, 266, 535. 
Roush, A. jr„ 99. 

Rousseaux, B., 711, 712. 
Rout, B. L., 741. 

Rovner, J. W., 798. 

Row at, R. M,, 506. 

Rowles, W. P., 39. 

Ruata, A. Q., 885. 

Rucker, B. H., 275. 

Ruddick, J. A., 292, 

Rudolph, B. A., 251. 

Ruehle, G. L. A., 377. 
Eufenor, L. A., 98. 

Ruggles, A. G., 155, 399. *• 
Ruhl, H. T., 399. 

Rullier, 715. 

Runkel, H., 882. 

Runner, G. A., Cl. 

Euprecht, R. W., 624. 
Russell, E. J., 102, 117, 
514, 720. 

Russell, B. S„ 672. 

Russell, B. Z., 179, 286. 

Russell, H. L.. 299, 795. 

Russell, E., 490. 

Ruston, A. G., 168. 

Rutgers, A. A. L., 165, 544, 
554. 

Ruth, W. A., 650. 
Rutherford, J. G., 179. 
Rutherford, W. J., 296. 
Rydberg, P. A,, 732. 


Sabachnikoff, V., 429. 

Saccfi, R. A., 51, 352. 
Sackett, W. G., 551. 

Sadtler, S. P., 248. 

Safford, W. B., 187. 

Safro, V. I., 56, 558. 
Sagnier, H., 90. 

Sahr, C. A., 231, 828. 
Saillard, E., 368. 

Salisbury, S. M,, 499. 
Salmon, E. S., 450, 454, 
853, 855. 

Salmon, S, C., 415, 8G3. 
Salmon, T. W., 882. 
Samonov, fk. Y., 817. 
Sampson, H. C., 527. 
Sanders, G. E., 15G, 541. 
Sanders, J. G., 155. 558. 
Sanders, W. H., 692. 
Sanderson, B. D., 93. 
Sanderson, T., 663. 

Sands, W. N., 461. 
Sandsten, E. P., 323. 
Sanford, ES. W., 558. 

Sani, L., 886. 

Santos Fernandez, J., 580. 
Sanzin, E., 260. 

Sarasin, d., 708. 

Sarazin, C., 574. 

Sargent, C. S., 544. 

Sasscer, E. R., 25S, S57. 
Sato, S., 170. 

Saunders, C. P., 732. 
Saunders, B. G., 156. 
Sauvage, G., 293, 

Sauvageau, C., 426. 

Savage, lil. S., 896, 

Savage, W. G., 11. 

Sawyer, A. M., 635. 

Sawyer, B. B., 100. 

Sayre, C. B., 246. 

Scammell, H. B., 59, 159, 
460, 559. 

Scarpa, O., C25. 

SchafTner, J. H., 528. 

Schalk, A. P., 689, 799. 
Schamberg, 481. 

Scheffer, T. H., 53. 

Schein, H., 484. 

Sdiidlof, A., 210, 

Schlatter, F. P., 97. 

Sehlotz, W. G., 293. 
Schmidt, I)., 97. 

Schmidt, R., 9G. 

Schmitz, 11., 524. 

Schmitz, N., 741. 

Schmoeger, 725. 

Schoening, H. W., 2S4. 
Schoenmann, L. R., 216. 
Schoevers, T. A. C., 555. 
Scholl, B. E., 765. 
Schollenberger, C. J., 298, 
622. 

Schoppe, W. P., 184, 373. 
Schorger, A. W., 46, 309, 
810. 

SchSyen, T. H., 648. 



916 


EXPEEIMEKT STATIOSr BECOED. 


[VoL 38 


SeliribauXj B., 38. 

Schroeder, E. C., 179. 
Schryver, S. B,, 505. 

Sehnclj:, W. P., 9. 

Schultz, O. C., 97. 
Schumacher, F., 361. 

Schutt, F. T., 653. 

Schwarze, C. A., 251, 
Scoates, D., 100. 

Scott, G. A., 553. 

Scott, E. K., 122, 

Scott, J. M„ 575, 876, 877. 
Scott, J. R., 362. 

Scott, R. C., 132. 

Scott, V. E., 580. 

Scott, W., 457. 

Scott, W- K., 98. 

Scull, 11. S., 626. 

Seal, J. L., 150. 

Seaton, L. P., 95. 

Secrest, E., 846, 847. 

Seeley, D. A., 208, 209. 
Seelye, L. C., 301, 

Seiche, E. O., 800. 

Seidell, A., 431. 

Seitz, C. E., 389, 391. 
SeMgiichi, S., 381. 

Selden, C. A., 344. 

Sellem, P. E. De, 653, 867. 
Sen, J., 429. 

Sen, J. N., 816. 

Sen, S. K., 160. 

Senstias, M. W., 613, 642. 
Severance, G., 298. 

Severin, H. H. F., 466. 
Severson, B. 0., 68, 69, 371, 
Severy, J. W., 624. 

Sewell, M. C., 814. 

Seymour, E. L. D., 899. 
ShacMl, L. P., 317. 

Shafer, G. B., 659, 798. 
Shamel, A. B., 446, 541, 845. 
Shantz,' H. L., 23, 222. 
Sharp, B. T., 720. 

Sharpies, A., 847, 854. 
Shattuck, G. B., 766. 
Shattuck, H. B., 87, 

Shaw, A. N., 210. 

Shaw, E. h., 878. 

Shaw, H., 361, 511. 

Shaw, E. H., 77, 874. 

Shear, C. L., 144, 252. 
Shedd, 0. M., 221. 

Sheehan, B. P., 529. 
Shelford, E. W. C„ 54. 
Shelton, A. C., 255. 
Shelton-Agar, W, B., 447, 
759. 

Shepard, J. H., 341, 400. 
Shepherd, P. R„ 234. 
SherbakoS!, C. B., 48, 251. 
Sheridan, E. N., 898. 
Sherman, H. C., 63, 661. 
Sherman, J. M,., 74, 75, 802. 
Shcrwin, C* F., 506. 
Sherwood, C, M., 591. 
Sherwood, H. F., 485. 


Sherwood, R. C., 341. 
Sherwood, E. M., 190. 
Sherwood, S. P., 8. 

Shibata, K., 731. 

Shields, E. B., 680, 6S3, 800. 
Shilston, A. W., 786. 
Shipley, A. E., 256. 

Shirai, M., 426. 

Shisbido, O., 447. 

Shive, J. W., 126. 

Shiver, H. E., 98, 800. 
Shorey, E. C., 819. 

Shoup, G. E., 95, 298, 497, 
678, 698, 796. 

Shoup (Mrs.), G. R., 95, 298, 
497, 678, 698, 796. 

Show, S. B., 348, 846. 
Shreve, P., 330. 

Shuey, F. McG., 205. 

Shull, A. P., 558. 

Shull, J. M., 638. 

Shurras, G. P., 596. 

Shutt, P. T., 619, 624, 626, 
643, 665, 666, 691. 
Sidenius, E., 137, 238, 239, 
Siegfried, 506. 

Siegler, B. H., 843. 
j Sievers, A. F., 56. 

Siggers, P. V., 226, 

Silveira, A. da, 261. 

Sim, J. M., 16. 

Simmonds, E., 541. 
Simmonds, N., 612, 

Simmons, W. H., 667, 900. 
Simms, B. T., 78S. 

Simola, E. F., 141, 

Simpson, G. C., 210. 

Singh, P., 8. 

Sinton, J. A., 562. 

Siriusov, M- G., 15. 

Sirot, M., 711, 712. 

Skalskii, S., 17. 

Skinner, A. E., 867. 
Skinner, G. B., 96. 

Skinner, G. S., 309. 

Skinner, B H., 670, 873. 
Skourup, W. N., 591. 
Skupienski, P. X., 331. 

Slack, P. H., 377, 

Sladen, F. W. B., 659. 

Slate, W. B., jr., 231. 
Slocum, R. R., 373, 374, 
476. 

Slonaker, iT. R., 770. 

Small, J., 225. 

Smeeton, M. A., 489. 

Smies, E. H., 216. 

Smith, A. J., 680. 

Smith, A, Z., 299. 

Smith, C. W., 600. 

Smith, E. B., 290. 

Smith, E. F., 648, 762. 

Smith, F., 774. 

Smith, F, H., 447. 

Smith, G. A., S77. 

Smith, 0. C., 793. 

Smith, 0. H., 482. 


Smith, G. P. D., 448, 455. 
Smith, G. S. G., 282. 

Smith, H. C., 214. 

Smith, H. B., 767. 

Smith, H. G., 872. 

Smith, H. M., 663. 

Smith, H. S., 258. 

Smith, J. B., 632. 

Smith, B lY., 209, 210, 317. 
Smith, L. A., 789. 

Smith, B. B., 54. 

Smith, B. H., 232. 

Smith, L. M., 572. 

Smith, M. R., 7GS. 

Smith, O. E., 389. 

Smith, P. H., 665. 

Smith, R. E., 225. 

Smith, E. H., 797, 893. 
Smith, E. M., 469. 

Smith, E. W., 230. 

Smith, S. B,, 348. 

Smith, S. B., 500. 

Smith, T. O., 328, 368. 
Smith-Gordon, B., 191. 
Smither, F. W., 309. 
Smoldk, J., 50. 

Smoil, A. E., 368. 

Smyth, E, G., 161, 767. 

Snell, J., 361. 

Snider, L. C., 793. 
Snodgrass, E. E., 556, 

Snow, J. H., 196. 

Snyder, J. M., 216, 718. 
Snyder, E. S., 118, 623. 
Snyder, W. P., 900. 
Soderbaum, H. G„ 121. 
Soesman, E. A. W., 238. 
Solunskov, M., 42-8. 
Somerville, W., 544. 
Soparkar, M. B., 285. 

Soule, A. M., 794. 

Soule, A. M. G., 166. 

Souter, F, G., 447. 

South, F. W., 460. 
Southwick, E. 0, 231, 693, 
798. 

Souza, E. G. de, 51, 

Spafford, W. J., 48, 240, 433, 
Sparhawk, W. N., 645. 
Sparro, R. P„ 488. 
Spaulding, P., 151, 253, 254. 
Spear, E. B., 501. 

Spence, E. E., 800. 

Spencer, D. A., 98, 499. 
Spencer, G. J., 35S. 

Spencer, G. L., 508. 

Speyer, E. R., 561, 564. 
Spillman, W, J., 99, 292, 
894. 

Spinks, G. T., 649, 650. 
Spitzer, G., 880. 

Spoehr, H. A., 729. 

Spofford, C. M., 248. 
Spooner, C. S., 762. 

Spray, R. S., 800. 
Spriestersbach, B, O., 498, 
607, 900. 



1918] 


Spring, F. G., 41, 447. 
Spnler, A^, 99. 

Spurway, C. H., 511. 
Stacller, J. L., 798. 
Stadtmueller, F. H., 699. 
Stabel, G., 153. 

Stahl, J. L., 95, 298, 643, 

698, 706. 

Stalsman, E. C., 47, 100, 

498, 535. 

Stanford, E. E,, 250. 

Stange, C. H., 81. 

Stanley, F. W., 788. 
Stapledon, B. G., 635. 
Starbecker, M., 266. 

Starr, C. G., 797. 

Starr, S. H., 342. 

Stearns, 0., 10. 

Stebbins, M. E., 422. 

Stabler, P, G., 433, 538. 
Stedman, J. M., 899. 
Steenbergen, H. D., 314. 
Steenbock, H., 012. 

Steeves, R. P., 93, 297, 705. 
Stefko, W., 183. 

Stehle, R. L., 570. 
Steigleder, E., 673. 
Steinkoenig, L. A., 409. 
Stephenson, C. H., 13, 166. 
Steven, H. M., 561. 

Stevens, E. H., 214, 215, 

612, 

Stevens, F. L., 147, 849, 

650. 

Stevens, N, E„ 52, 225, 

252, 454. 

Stevenson, J. A., 61, 150, 
250, 454, 649, 844, 851, 

852. 

Stevenson, B., 413. 
Stevenson, W., 781. 
Stevenson, W. H., 18. 
Stewart, 386. 

Stewart, F. C., 263, 486, 

835, 848. 

Stewart, G. R., 813. 
Stewart, J. 1)., 280. 
Stewart, J. P., 42. 

Stewart, J. S., 296. 

Stewart, F., 700. 

Stewart, W. A., 69. 

Stiles, J. E., 190. 

Stiles, W., 821. 

Stirnxman, B. J., 292. 
Stockberger, W. W., 9. 
Stockham, W. L., 663. 
Stocking, W. A., 579. 
Stocking, W. A., jr., 479. 
Stockman, S., 82. 

Stoddard, B. M., 242. 
Stmcklin, E., 712. 

Stok, J. E. van der, 527. 
Stokey, B. B., 698. 
Stoklasa, J., 726., 

Stone, A. I, 240. 

Stone, J. A.. 164. 


IKDEX OF KAMBS, 

Stookey, B. B., 95, 298, 497, 
637, 796. 

Stordy, R. J., ISO. 

Storm, A. V., 795. 

Story, G. P. B., 478, 499. 
Stott, B., 485. 

Stout, A. B., 226. 

Strahom, A. T., 421, 422. 
Straugn, M. N., 8. 

Strebler, F. G., 350. 

Street, 3, P., 626, 662, 663. 
Strong, R. M., 171. 

Stroud, .T. F., 214. 

Strutt, A. J., 511. 

Strutt, R. J., 511. 

Stuart, D., 95. 

Stuart, W., 89. 

Stunkard, H. W., 365. 
Sturtevant, J. F., 98. 

Stutzer, A., 819. 

Siichting, H., 66. - 
Sullins, D. G., 399. 

Sullivan, K. C., 653, 798. 
Sundararaman, S., 850. 

Sure, B., 10. 

Surface, H. A,, 656. 
Sutherland, M. B., 95. 

Sutton, J. R., 510, 511. 
Swaine, ,T. M., 163, 257, 358* 
459. 

Sweany, H. C., 887. 

Sweeney, O. E., 10. 

Sweet, E. A., 280. 

Sweet, J. B., 574. 

Sweet, L. D., 635. 
Swellengrebel, 563. 

Swett, W. W., 681, 682. 
Swezey, 0. H., 557. 

Swift, C. H., 173. 

Swingle, D. B., 249. 

Switzer, H, B., 880. 

Sylvan, N., 447. 

Taboureau, L., 755, 

Tabusso, M. B., 688. 

Tahara, M., 731. 

TakahasM, T., 316. 
Takasawa, H., 287. 

Talbert, T. J., 157, 499. 
Talmage, H. R., 535. 

Tanaka, T., 648. 

Tanner, F. W., 488. 

Tappan, E. M,, 496. 
Tarlton-Rayment, 564. 

Tartar, H. V., 799. 
Taubenhaus, J. J., 149. 
Tavares, J. S., 661. 

Taylor, A. B., 324, 812. 
Taylor, B. F., 242. 

Taylor, F., 434. 

Taylor, G., 812. 

Taylor, G. B., 311. 

Taylor, H. A., 862. 

Taylor, H.' D., 685, 

Taylor, H. F., 165, 

Taylor, N., 447. 


917 

Taylor, W. H,, 852. 

Taylor, W. P., 555. 

Taylor, W. S., 800. 

Teesrlale, C. H., 249, 317, 
892, 

Teidebold, T. C., 178. 
Teixeira de Mattos, A., 359. 
Telfer, S. V., 503. 

Tempany, H. A., 313, 314, 
321, 437. 

Templeton, G. S., 770, 771, 
874, 875. 

TenBroeck, C., 382, 

Textor, C. K., 809. 
Thatcher, L. E., 430. 
Thatcher, E. W., 134, 479. 
Thelen, R., 248. 

Thiel, A. E., 521. 

Thiessen, A. H., 319, 

Thom, C. C., 226. 

Thomas, C. C., 499. 

Thomas, M., 422. 

Thomas, N., 115, 223. 
Thomas, R., 336, 527. 
Thomas, W., 23. 

Thomas, W. A., 800. 
Thompson, A, R., 231. 
Thompson, B. H., 798. 
Thompson, C., 324. 
Thompson, C. A., 299. 
Thompson, B. H., 471. 
Thompson, F., 96. 
Thompson, H. C., 41, 142, 
235. 

Thompson, J. B., 827. 
Thompson, J. L, 96. 
Thompson, W. C., 799. 
Thompson, W. H., 2.65, 267. 
Thompson, W. S., 191. 
Thompstone, B., 526, 635, 
Thomson, A. S,, 798. 
Thomson, C. R., 699. 
Thomson, S. M., 844. 
Thomson, W. W„ 90, 
Thorburn, A., 857. 
Thornfoer, J, J., 28. 

Thorne, C. B., 119, 219, 326, 
625, 723. 

Thornton, W. M., jr., 411. 
Thorson, T. T,, 97. 
Throckmorton, R. I„ 422. 
Thurlow, L- W., 508, 
Thurston, L. A., 644. 
Tiemann, H. 3D., 46. 
Tillman, B. W., 719, 798. 
Tipton, A, S., 568. 

Tisdale, W. H., 449. 
Tisserand, 38, 

Titus, R, W., 498. 

Todaro, 340. 

Tolley, H. R., 492, 

Tolman, M., 365. 
Tomhave, W. H., 68, 69. 
Tomkins, E. C., 800. 
Tomkinson, C,- W., 594. ^ 
Tomson, W. H., 96. 



918 


EXPEEIMEHT STATIOK EECOED. 


[Vol. S8 


Torrance, F., 179, 581. 

To8, E. G., 460. 

Tottenham, W. P. L., 846. 
Tottingham, W, E., 729. 
Tower, W. V., 499. 

Townsend, C. A. H., 482. 
Townsencl, C. H. T., 767. 
Trabut, L., 45, 332. 

Tracy, W. W., sr., 241. 

Trash, J. W., 882. 

Tranm, J., 380. 

Trelierne, B. C„ 155, 259, 
458, 

Trelease, S. P., 628, 730. 
Trench, M. D., le P., 43. 
Troop, J., 54. 

Trotter, A., 455, 853. 
Trowbridge, E. A., 676. 
Truche, C., S3, 587, 785. 
True, A. C., 794, SOS. 

True, E. H., 224. i 

Truelle, A., 715, 806. 
Truffaut, G„ *343. 

Tniliinger, E. W., 99. 
Trumble, R. B., 857. 
Trumbull, H. L., 855. 
Trusov, A. G., 26, 27, 720. 
Tryon, H. H., 146. 

Tsen, B. T. H., 584. 
Tsiropinas, F., 313. 

Tubbs, W. J., 478. 

Tucker, E. S., 765. 

Tuffier, 782. 

Tufts, 'W. P., 246. 

Tunstall, A. C., 354, 355. 
Toresson, G., 564. 

Turnbull, G., 372. 

Turner, H. W., 380. 

Turner, W. F., 762. 

Turp, J. S., 820. 

Tuthill, H. T., 891. 

Tyler, A. O., 699. 

Tyziaer, E. E,, 580. 

XJdall, D. H., 179. 
tritde, A. J,, 542, 715, 
Pnaerhill, F. F., 366. 
Epdegraff, H., 96, 

Uphof, J. C. T., 23. 

Urich, P. W., 159. 
EstinovskH, M. P., 526. 
mt, C. A. A., 166, 498. 

Vaile, E. S., 797. 

Vakil K. H., 266. 

VaMer, G., 735. 

Valleau, W. B., 498. 

Van Alstine, E., 71 S. 
Vanatta, B. S., 216. 
Vanatter, P. O., 231, 342. 
van Bers, G. H. C., 311. 

Van Breda Be Haan, J,, 527. 
van der BIJl, P. A., 51. 
van der Gcwt, P., 364, 564, 
Vanderleck, J., 358. 
van der Binden, T., 616. 

Van der Stok, J. E., 527. 


van der Wolk, P. C., 451. 

Van Duzee, E. P., 763. 

Van Ermengem, 383, 

Van Es, B., 499, 689. 

Van Fleet, W., 152. 

van Hall, C. J. J., 448, 548. 

van Helten, W. M., 637, 

Van Hissenhoven, P., 393. 
Van Leersum, P., 542. 
van Leeuwen-Beijnvaan, J., 
259. 

van Leeuwen-Beijnvaan, W., 
259. 

Van Nuis, C. S., 799. 
van Oijen, M,, 345. 

Van Rensselaer, M., 499. 
van Rossem, G., 735. 

I Van Slyke, 613. 
van Wijk, H. B. G., 125. 
Van Zwaluwenburg, R. H., 
558, 761, 702, 865. 

Vaplon, W. E., 776. 

Varney, B. M,, 811. 

Vaughan, V. C., 482. 
Vaughn, R. E., 648. 
Vauqueiin, P. G., 446. 
Veatch, J. O., 422, 719. 
^Veeder, H., 480. 

%eitch, F. P., 414. 

Veitch, R., 163, 164, 

Velez, B. ,C., 576. 

Velu, H., 184, 461, 587, 588, 
785. 

Venable, C. S., 611. 

Venable, W. H., 453. 
Vendclmans, H., 86. 

Vermeil, 237. 

Vermorel, V., 153, 154, 454, 
750. 

Vernet, G., 331. 

Verribre, H., 85. 

Verson, E., 859. 

Verteuil, J. de, 530, 537. 
Vestal, C, M., 96. 

Vesterdal, A. P. N., 447, 
Victor Emmanuel (King), 
701, 702. 

Vlctorson, R., 284. 

Vidal, R., 865. 

Vidicre, E., 567. 

Vigel, 82, 

Vik, K., 133, 135. 

Villyar, P. A., 807. 

Vinal, S. C., 60. 

Vinal, W. G., 795. 

Vischer, W,, 824. 

Viswanath, B., 9. 

Vivenza, A., 28. 

Voegtlin, C., 506, 869. 
Voeicker, J. A., 69. 

Vogt, P. B., 89. 

Volck, W H., 862, 

Volkart, A., 350, 538. 
Voorhees, J. F., 318, 319, 
414. 

Voorhies, E. C., 174, 177. 
Vries, M. S. de, 525. 


Vries, 0. dc, 137, 138, 139, 
146, 23S. 

Vrooman, C., 557. 

Vtirtheim, A,, 312. 

Wade, O., 359. 

Waggoner, H. D., 127, 69T. 
Wagner, C. R., 3 23, 313. 
Wagner, J. B., 248. 
Wakeman, A. i., 505, 611. 

; Waksman, S. A., 530. 
Waldron, C. H., 141, 240. 
Walker, E. M., 256. 

Walker, H. B., 690. 

Walker, H. S., 804. 

Walker, L. S., 626. 

Walker, P. H., 309. 

Wallace, P. N., 556. 
Walld^n, J. N,, 15. 

Waller, A., 430. 

Waller, A. B., 822. 

Waller, A. E., 526. 

Waller, A. G., 173. 

Wallin, V. A., 784. 

Wallis, R. L. M., 188, 710. 
Walsh, M. B., 204. 

Walters, E. H., 202 . 

Walters, G., 80. 

Wa-lton, C. B„ 460. 

Walton, B. C., 353, 800, 853. 
Walton, W. E., 54. 

Walz, P. J., 208, 209. 

Wani, H., 760. 

Warbxu*ton, C., 557. 
Warburton, C. W., 340, 

Ward, A. R., 585. 

Ward, P. W., 84. 

Ward, R., 229. 

Ward, R. A., 456. 

Ward, R. BeC., 209, 812. 
Ward, S. H., 281, 286. 

Ward, T. J„ 411. 

Ward, W. P., 870. 

Waring, G. A., 690. 

Warner, D. E., 276. 
Washburn, R. M., 77. 
Waterman, H. I,, 128. 
Waterman, W. G., 195. 
Waters, A. B., ISO. 

Waters, H. J., 794. 

Waters, E., 452. 

W'aterston, J., 467. 

Watkins, W. I,, 422. 
Watkins-Pitchford, H., 184. 
Watson, C. C., 84. 

Watson, E. B., 421. 

Watson, E., 644. 

Watt, A., 116. 

Watts, P., 33, 164, 335, 542, 
857. 

Watts, R. B., 343. 

Weakley, C. E., Jr., 577. 
Weaver, 3, E., 521, 824. 
Weaver, B, A., 674. 

Webb, A. C., 196. 

Weber, 284. 

Weber, S., 811* 



919 


1918] 

Webster, E. L., 560, 862. 
Weddeld, W. & Co., 494, 
Weed, C. M., 260. 

Weed, H. B., 40. 

Weeter, H. M., 878. 

Weevers, T., 629. 

Wcbrbeiii, H., 286, 483. 
Weiant, A. S., 174. 
Weicbmann, F. G., 536. 

Weil, K., 78, 182, 580, 
Weimer, J. L., 151, 448. 
Wcinstock, H., 191. 

Weinmd, J., 377. 

Weir, J. E., 152, 249, 253, 
553, 854. 

Weir, W. W., 288, 388, 591. 

Weiss, H. B., 764, 857. 

Welch, H„ 183, 377. 

Welch, J. S., 534. 

Weld, L. D. H„ 595. 
Wellington, J. W., 41. 
Wellington, E., 535. 

Wells, B., 764, 858. 

Wells, E. L., 317. 

Wells, B. P., 468. 

Welsford, E. J., 460. 

Welton, F. A,, 840. 
Wentworth, E. N., 269, 574. 
Wonyon, C. M., 563. 
Werner, H. 0., 391, 843. 
Wery, G., 406, 407, 408. 
Wessels, P. H., 326, 521. 
Wesson, B., 265. 

Wester, P. J., 349, 360. 
Westley, R. 0., 498. 
Westman, L. E., 506. 
Weston, W. H., 225. 
Wetmore, A., 556. 

Wetmore, C. J., 541. 
Wheeler, D. E., 662. 
Wheeler, H. J., 421. 
Wheeting, L. C., 417. 
Wherry, W. B., 588, 
Whetzel, H. H., 100. 
Whipple, F. J. W., 511. 
Whipple, G. C., 882, 
Whipple, O. B., 344. 
Whitchurch, J. B., 624. 
White, E. A., 791, 893. 
White, F. M., 391, 

White, G. C., 74. 

.White, J. W., 20. 

White, 0. E., 226, 737, 822. 
White, W., 480. 

Whitehead, T. A., 146. 
Whitehouse, W. B., 198. 
Whiting, E. A., 688. 
Whitmarsh, R. D., 197, 
Whitmore, E, R., 584, 782. 
Whitson, L. R., 699. 
Whittelsey, A. H., 114. 


mmx OF NAMES. 


Whitten, J. C., 41, 639, 640. 
Whittier, A. C., 96. 

Wibech, B,, 447. 

Wicks, W. H., 436, 437. 
Wickson, E. J„ 343. 
Wickware, A. B., 83. 
Wigand, A., 811. 

Wiggans, G. G., 640. 

Wight, W. F-, 332, 535, 

Wijk, H. L. G. van, 125. 
Wiley, C. C., 891. 

Wilkes, C., 799. 

Wilkins, C. L., 344. 

Wilkins, L. K., 97. 

Willaman, J. J., 330, 805. 
Willard, H. F., 566, 659, 767. 
Willard, H. H., 204. 
Willard, J. T., 299. 
Willcocks, F. C., 158. 
Willett, G., 555. 

Williams, A. W., 366, 480. 
Williams, C, B., 158, 458, 
461. 

Williams, H. E., 179. 
Williams, I. W., 234. 
Williams, R. R., 580. 
Williams,, W. L., 78, 179, 
183, 787. 

Willis, C. P., 347. 

Willis, L. G., 312, 327. 
Wills, J. G., 179. 

Willson, C. A., 369. 

Wilmot, N. B., 457. 

Wilson, C. B., 562. 

Wilson, C. P., 11. 

Wilson, C. W., 556. 

Wilson, B. H., 39. 

Wilson, G. L., 694. 

Wilson, H. D., 90. 

Wilson, H. F„ 860. 

Wilson, J., 367. 

Wilson, J. B., 22. 

Wilson, jr. H., 476. 

Wilson, M. B., 135, 

Wilson, W. A., 280. 

Wimple, B. B., 715. 

Wing, L. W., 636. 

Wing, L. W., jr., 799. 
Winkler, L. W., 726. 

Winn, A. F., 358. 

Winright, G., 341. 

Winslow, C. B. A„ 188, 611. 
Winterbottom, D. C., 529. 
Winters, N. B., 800. 
Winters, R. Y., 532. 

Wirt, F. A., 95, 492, 699. 
Wise, li. B„ 202. 
iWisler, C. O., 186. 

I Withers, W. A., 282, 685. 

I Withrow, J. R., 10, 

I Witt, J. C., 691. 


Wodsedalek, J. B., 467. 
W’oglom, W. H., 580. 
Woglnm, E. S., 158, 458. 
Wohl, M. G., 181. 

Wohler, F., 810. 

Wolf, C. G, L., 483, 503, 
504. 

Wolf, F. A., 49, 150, 250, 
852. 

Wolfe, T. K., 240, 835. 
Wolff, J., 223, 502. 

Wolff, M., 258. 

Wolk, P. C., van der, 451, 
Well, F. W., 168, 174. 
Wood, I. B., 499. 

Wood, R. C., 433. 

Wood, T. B., 694. . 

Woodbury, C. G., 641. 
Woodboiise, H., 168. 
Woodman, H. B., 168. 
Woodman, J., 649. 

Woods, A. C., 485. 

Woods, C. B., 166, 772. 
Woodward, B. G., 99. 
Woodward, T. B., 874. 
Worraald, H., 453, 454. 
Worsham, B. L., 256. 
Wortley, B. J., 149. 

Wright, L. H., 400. 

Wright, M. O., 255. 

Wright, R. P., 546. 

Wright, S., 776. 

Wright, W. J., 39. 

Wroth, B. B., 616. 

Wuertz, A. J., 110. 

Wurth, T., 542. 

Wyllie, J., 70, SO, 894. 

Yamaga, N., 812, 

Yamazaki, T., 316. 
Yegnanarayana Iyer, A. K., 
220 . 

Yerkes, A. P., 88, 492, 839. 
Young, C. O., 11. 

Young, W., 288. 

Youngblood, B., 369. 
Younger, C. H., 568. 

Zabala, J., 687, 787. 
Zacharewicz, E., 790. 
Zapoleon, L. B., 742, 
Zeasman, O. E., 591. 

Zelada, F., 447, 714. 

Zell, C, A., 181. 

Zeman, V., 148. 
Zimmermann, H., 66, 148, 
Zinn, C. J., 214, 215, 621, 
Zironi, A., 181. 

Zon, E., 246. 

Zsigmondy, E., 501. 

ZUniga, V. C. M, de, 552, 




INDEX OF SUBJECTS 


Note, — Tlie abbreviations “ Ala. College,’* “ Conn. State,” “ Mass.,” etc., after entries 
refer to tlie publications of the respective State experiment stations ; “ Alaslja,” “ Guam,” 
“ Hawaii,” and “ P.R.,” to those of the experiment stations in Alaska, Guam, Hawaii, 
and Porto Rico ; “ Can.,” to those of the experiment stations in Canada; and U.S.D.A.,” 
to those of this Department. 


Page. 


Abaca, insects affecting-. 460 

Abattoirs. (See Slaughterhouses.) 

Aliella americana n.sp., description 661 

Abortion, contagious — 

control 687 

in cattle 179, 183, 588, 787 

in cattle, Cal 486 

in cattle, Mo 684 

in cattle, Mont 183 

in cattle, Wash 796 

transmission by milk 286 

Absorption and evaporation, U.S.D.A. 210 

Aliutilon theophrasti seeds, permea- 
bility 126 

Acacia arabica, descriptive account- 45 

Acarids, new, of Italy 460 

Acetic acid — 

determination — 506 

manufacture on rubber estates- 715 

Acetone waste products as a source 

of lime, Pa 22 

Acetylene — 

gas for heating and lighting 190 

waste products as source of 

lime, Pa * — — 22 

Achlpa sp., reproduction in 225 

Add phosphate. (Bee Superphos- 
phate.) 

Acidosis, catalase in — 870 

Acids*-™ 

amino, absorption by digestive 

apparatus - . 366 

fatty, distribution in milk fat— 12 

fatty, from petroleum^ 714 

fatty, of grain sorghums, Okla- 410 

organic, humification — 26 

volatile fatty, determination — 604 

Acorns — 

analyses — — : 410 

feeding value, Cal — 168 

Acrididse of Nova Scotia 156 

A crobaMe — 

nebuleUa^ studies ... — 656 

spp. affecting pecau; 762 

spp, affecting pecan, TJ.S.D.A — 157 

' 'Spp*,., ' notes 256 

8248X*™-18 -i 


Page. 


Adelura gahani n.sp., description — 264 

Adenin in cow’s milk 506 

Adisura atkinsoni, notes 359 

Adoretus umbroms, remedies, Hawaii 842 

Jl'lddium goasypU, investigations 149 

Aedes spp., notes 766 

33geria tipnUformis, (Bee Currant 
borer.) 

Mnoplex — 

carpocapscB, notes 565 

nigroHoma n.sp., description 565 

pleaiotypusy notes 565 

^achynomene indica as a green ma- 
nure 234 

Afforestation. (Bee Forestation.) 

AgariQua tabularia, effect on vegeta- 
tion, U.S.D.A 222 

Agathi weevil, egg-laying habits 359 

Agaves, fiber-producing, description- 529 

Agglutination tests, standardizing re- 
ports of 78 

Agricultural — 

adviser, work and value 594 

associations, cooperative, Wash- 796 

clubs in California, Cal 792 

colleges, entrance requirements- 795 

colleges, laws concerning, U.S. 

D.A 95 

colleges, statistics 91 

(£fee also Arizona, Arkan- 
sas, etc.) 

conditions in Litchfield Co,, 


contracts in Finland — 392 

cooperation in. Finland - 191 

cooperation in Minnesota, Minn- 190 

cooperation in Saskatchewan- — 90 

cooperation in United States, 

bibliography 595 

cooperation to Wisconsin, Wis— 293 

cooperation, treatise - 190 

cooperative organizations, U.S. 

D.A — — , 895 

courses for teachers in Canada — 297 

credit in South Dakota 695 

credit laws to Saskatchewan—*. 494 

' 921 , 



922 


EXPERIMENT STATION BECOED, 


IVol. 38 


Agricultiral — Continued. Page- 

credit laws in Sontli Balcota — 494 

credit, short term, in Connecti- 
cut — 193 

deyelopment fnnd in Great Brit- 
ain 794 


economics. (;Sfee Rural econom- 
ics.) 

edncation — 

at Pan American Scientific 


Cong:ress T94 

Federal aid 395 

for negroes 91 

in Brazil 794 

in England and Wales 295 

in Massachusetts 301 

in Netherlands 195 

program in 598 

Tocational, in Texas 597 

(See also Agricultural in- 
struction.) 

engineering education in United 

States and Canada 195 

experiment stations. (See Ex- 
periment stations.) 
extension and experiment sta- 
tions, closer relation 6 

extension in Massachusetts 305 

extension, paper on 795 

extension, work and expendi- 
tures, U.S.r).A 898 

implements and machinery, mar- 
kets In Chile and Peru 492 

instruction — 

for Canadian troops in • 

France 700 

for city boys in England— 194 

for soldiers’ orphans 300 

home projects in 697 

in Argentina 296 

in Canada 92, 93, 299 

in Dutch East Indies 290 

in elementary schools 897 

in Georgia 296 

in Ireland 598 

in Latin America 199 

in Massachusetts 396 

in Michigan high schools— 195 

in normal schools ... 195 

in relation to community 

food production 93 

in rural schools 697 

in secondary schools-™ 795 

In Uruguay 500 

(Bee aUo Agricultural edu- 
cation.) 

insurance in Switzerland ’ 293 

journals, new - 500 

labor by school children 193 

labor in California ; 89,894 

labor in Great Britain 105 

labor in New lersey ' 594 

labor in Saskatchewan— ' 19l 

labor in United' States ' , 594 

labor in United States, U.S.D-A- 693 
laborers in France-*.-.-*,.*.™™— 90, 494 


Agricultural — Continued. Page. 

laws in Maine* 494 

legislation, yearbook—. 493 

machinery, college course in- 95 

machinery, laboratory manual 492 

machinery, notes 692 

machinery situation, 111 893 

meteorology. (See Meteorol- 
ogy.) 

practices in a Deccan village 91 

production in England, increas- 
ing 90 

production in South Africa 494 

products, marketing 293, 294, 895 

products, marketing, N. C- 494 

products, marketing, Wash 698 

products, mobilization in Italy* 694 
products, mobilization in Por- 
tugal 99 

program for United States 101 

reconstruction in France 405 

reconstruction in Great Britain* 401 

resources of German colonies 192 

resources of Massachusetts 307 

resources of Minnesota 294 

I schools in Chile 195 

schools in Norway 794 

schools in Philippines 300 

schools in Quebec 92 

statistics in — 

Argentina 596 

Australia 393 

Brazil 393 

Canada 596 

Chile 495, 695 

England and Wales— 192, 494, 495 

Egypt 295 

Florida 294 

France 393 

India 596, 695 

Ireland 90, 295, 393 

Kansas 91 

Manitoba * 596 

Netherlands 39.3 

Norway — 295 

Russia * — ^ 295 

Spain, 695 

Switzerland 695 

Uganda — ' 495 

Uruguay 896 

students and selective service 

law * 198 

teaching, departmental organiza- 
tion 495 

wages in Sweden 392 

Agriculture — 

cyclopedia— 899 

Department of, (See United 
States Department of Agri- 
culture.) 

economic factors in * 594 

elementary, textbook 196, 496 

geographical atlas, U.S.D.A 895 

home project courses in, i. 897 

' in Babira, Belgian Kongo— -*— 3'93' 

in Europe after the war,— .*.**,* 401 



1918] 


lEjmX OF SUBJ-ECTS. 


923 


Agriculture — Continued. Page. 

in Prance 90,896 

in Germany and Prance, review-. 293 

in Great Britain, state aid 594 

in Great Britain under war con- 
ditions 102 

In Java 735 

in Louisiana 91 

in Maine 91 

in Oklahoma 793 

in Scotland, conference on 293 

in Switzerland 91,596 

in Virgin Islands 608 

in Zanzibar 192 

of Hidatsa Indians 694 

secondary, courses in, U.S.D.A- 496 

Agrilus anssms, notes 459, 762 

Agromysa smtellata, notes, N.Mex — 653 

Air- 

bath, electric, description 9 

movement, control in transpira- 
tion experiments 223 

(See also Atmosphere.) 

Alabama — 

Canebrake Station, notes 96 

College Station, report 899 

Alaska Stations, work of 602 

Albumin — 

blood and muscular, differen- 
tiation 683 

egg, nitrogen distribution in — 310 

humification 26 

Albumoses in body tissues and blood- 366 

Alcides "bubo, egg-laying habits 359 

Alcohol — 

determination 315 

from horse chestnuts and acorns- 411 

from molasses 508 

production and use in Australia- 714 

production from raw materials- 317 

Aldehydes, effect on protein hy- 
drolysis 201 

Alder — 

analyses 309 

red, as a forest tree 349 


Almroomtthm woglumi, notes- 168, 459, 557 
Alegrodes — ’ 

dtrL (See White fly, citrus.) 
i?aporaHorum* (See White fly, 
greenhouse.) 


Aleyrodlds, remedies 58 

Alfalfa— 

as affected by sulphur, XJ.S.D.A_ 221 

culture, Vt-— — - — — 434 

culture experiments 132, 133, 230 

culture experiments, Can 634 

culture experiments, Hawaii 827 

culture experiments, Kans — — 631 

culture experiments, Minn . — , — 132 

culture experiments, Mo 632 

culture experiments, Tenn 384 

culture experiments, Tex 829, 830 

culture in apple orchards, XJ.S. 

I>,A- — 443 

culture in Imperial Valley, Cal-.. 184 


Alfalfa — Continued. Page. 

culture in Iowa — 529 

culture on alkali soil, U.S.D.A 118 

effect on soil moisture, U.S-D.A- 418 

fertilizer experiments, Kans 630 

fertilizer experiments. Mass 218 

fertilizer experiments, TJ.S.D.A„ 131,431 
harvesting with sheep, U.S.D.A- 68 

hay, analyses, Ind 376 

hay for work horses, Kans 676 

hybrid origin 332 

inoculation experiments 134 

irrigation experiments, Cal 184 

Irrigation experiments, N.Mex 633 

irrigation experiments, U.S.D.A. 434 

meal, analyses 369 

meal, analyses, Mass 665 

meal, analyses, Mich 368 

meal, analyses, N.H 369 

meal, analyses, N.Y.State 67 

meal, analyses, Tex 369 

pasture for pigs 372 

pasturing experiments, U.S.D.A. 67 

root diseases, studies, N.Mex 646 

rotation experiments, U.SJD.A 129 

seed production, Idaho 735 

seed production, U.S.D.A 131 

self-sterility 426 

silage from, Kans 665 

stem rot, investigations 860 

toxic effect on pigs 589 

varieties 433 

varieties, Can 634 

varieties, Hawaii -827, 828 

varieties, Mass 231 

varieties, Minn 132 

varieties, Mo 632 

varieties, N.Mex 634 

varieties, Tex 32, 829 

water requirements, U.S.D.A— 434 

weevil, control in western 

United States 163 

AIgm, destruction in reservoirs. 731 

Alkali- 

effect on proteins 803 

salts, effect on nitrification— 822 

Allergy, parasitic, notes, N.Dak 689 

Alligator pears. (See Avocados.) 

Alloxan, nitrification as affected by 

lime, Ala.College 119 

Allspice, preservative value 469 

Almond oil, digestibility, U.S.D.A 868 

Almonds, permeability of seed coat 25 

AUemaria — 

dtri ceraM n.var, description 251 

or ossa, notes, Wis 451 

sotanij spore production 249 

solaM, studies 285 

solmi, studies, Wis 451 

sp. on apple 453 

Alueita saochari, notes - 465 

Alum, detection in flour - — — 412 

Aluminum — 

chlorld, action on cymene — 309 

' 'in plants, U^.S.P.A— 409' 



924 


BXFEBIMENT STAMOH BEGOm 


IVol. 38 


Aluminum — Continued. Page. 

separation from iron 10 

AmUfomma uMplmum n.sp., de- 
scription 468 

Ambrlne, use In severe burns 885 

American Phytopathological Society, 

war emergency board 100 

Ametastegia guiraia, notes 156, 358 

Amino acids, absorption by digestiye ! 

apparatus 366 

Ammonia — 

effect on opposition of house fly- 563 

formation from cyanamid 516 

oxidation 311, 710 

synthesis, Haber process 423 

titrations, indicators for 311 

Ammonification in soils, nature 621 

Ammonium — 

citrate solution, preparation 205 

nitrate, effect on nitrogen-as- 
similating bacteria, H.S.D,A.- 724 

nitrate, preparation 310 

presence in plants 629 

salts, fertilizing value 121 

sulphate- 

application 624 

ayailability in presence of 

sodium nitrate — — 723 

effect on burning qnality 

of tobacco 140 

effect on soil acidity. Pa— 20 

effect on soil acidity, H.S. 

D.A 620 

effect on weed growth in 

meadows 141 

fertilizing value 135, 

187, 229. 516, 624 

fertilizing value, Mass 218 

fertilizing value, S.C 517 

for pineapples, P.E 748 

injurious effect, Mass 624 

source, production, and use~ 817 

use on peat soils 433 

sulphid, fungicidal value 853 

Amobiinae, new genera 767 

Amphiaeusta caraihm injurious to 

plants, P.B - — - 761 

AmpM8€^p<i> Hvittata, as a cranberry 

pest 559 

Anaerobes, pathogenic, biochemis- 
try 483, 603, 504 

Analytical methods, standard 506 

Amphoidm conotracheli, notes 665 

Anaphylaxis — 

papers on 580 

parasitic, notes, N.Bah 689 

studies — 78, 181, 182 

Anapiasmosls ^ in cattle — ? 

in Philippines : 183 

in ^Turkey 183 

Anatid®, shedding of stomach, lining- 457 

Anatomy, history ,572 

Anc^IU — " 


'ixmptana, (Pee, Strawberry ' 
leaf-roller.) 

notes — 358 


Andropogon sorghum — Page. 

analyses — 57l 

loss In weight after harvesting- 635 

pollination and cross fertiliza- 
tion — 435 

short smut of — 850 

Anemia — 

experimental, in dogs 583 

infectious, in horses 788 

infectious, in horses, N.Dak — 689 

Angitia tineavora n.sp., description- 164 

Animal — 

breeding problems, mathematics 

in 367 

breeding, review of ‘investiga- 
tions 367 

breeding, selection problem in 64 

breeding systems, formulas 

for 268,269 

(See also Cattle, Horses, 
etc.) 

diseases in British East Africa- 180 

diseases in India 180, 482 

diseases in Ireland— 180 

diseases In Nevada 170 

diseases In New Jersey 781 

diseases in North Dakota 180 

diseases in Saskatchewan 581 

diseases in South Africa 782 

diseases in United States 179 

diseases in Wisconsin 180 

(See also specific diseases.) 
food products in United States, 

U.S.D.A 866 

husbandry, courses in 897 

husbandry students, funda- 
mental sciences for 896 

meal, sterilized, manufacture 423 

morphology, history 572 

parasites, external, collecting 760 

parasites in Paraguay 680 

parasites, notes, 459 

Animals, fur-bearing, laws, TJ.B.D.A-- 456 

(See also Mammals, live stock, 

Cattle, Sheep, etc.) 

AnJcglosioma duodenalCj transmis- 
sion by flies 663 

Anomala beetle, natural enemies 657 

Anomala Unotata^ life history — — 863 

Anopheles spp. as hosts of malarial 

parasites ^ 160 

Anteris nepoe n.sp., description^ 264 

Anthelmintic medication, principles- 782 

! Anthelmintics, efficacy, U.S.D.A 883 

Antherma pcrynif notes - 361 

Anthoeyanin as affected by oxidase- 128 

Anthomyid®, subfamily keys 61 

Anthonomes, notes--. 664 

Anthonomus-^ 

grandis. (See Cotton-boll 
weevil.) 

pedicularim in Bessarabia 163 

sigmtua. (Bee Strawberry 
weevU.)' 

Anthostop^la cofew, ' ' 61 



1918 ] 


INDEX OF SUBJECTS, 


925 


Anthothrips ver'basci, sox determina- Page 

tion in 558 

Anthracene, effect on plants 647 

Anthrax — 

diagnosis SSG 

in Hawaii 80 

in man, treatment 586 

notes 179, 784 

outbreaks in England 282 

review of investigations., 182 

symptomatic. (See Blackleg.) 

treatment 483, 586 

Antibodies — 

relation to antigen within the 

cell 78 

transmission from mother to 

fetus 284 

Anticarsia gemmatilis in West In- 
dies 58 

Anticyclonic stratus, formation, U.S, 

D.A 511 

Antigen — 

dose and antibody production, 

relation . 584 

intracutaneous absorption 482 

precipitin, production from bac- 
teria — 483 

relation to antibody within the 

cell 78 

Antiseptics — 

action on necrotic tissue 685 

new — — 283, 782 

Antisheep hemolytic amboceptor, 

preservation 181 

Antler moth, notes 361 

Ants — 

fungus-growing, in Louisiana 564 

Gramang, economic importance- 364 

of South Carolina 768 

predacious, of Hawaii 557 

remedies — — — . 47 

white. (Bee Termites.) 

ApanteXee — 

MmriBios n.sp., description - 165 

glomeratm, notes 768 

Aphelinm chryaompimlij notes 467 

Aphelocoma oytmoUs and its allies 556 

AphHenGyrtm ospiAioU, notes 665 

Aphididffl — 

of California — 260 

of Italy 460 

of Japan — — 463 

Aphidlds, notes, Tenn 357 

Aphids — 

injurious in Georgia — 256 

nomenclature—, 462 

remedies—, ' 47, 159 

remedies, IT.S.D.A 66 

AphiB — 

menm in Maryland 164 

menfRt remedies — 561 

forbesi, studies, Tenn — 367 

gosmfPii^ Melon aphis.) 
maUi-roMiAa. (Bee Corn root 
aphis.) ^ 

moMfoUm in Nova Scotia 156 


Aphis — ^Continued. Page. 

persiem niger. (See Peach 
aphis, black.) 
pomi. (Bee Apple aphis.) 

sorhi in Maryland 154 

sorbi, f’cmedies 561 

Aphi.s — 

immunity of toosinte-corii hy- 
brids 561 

rosy, in Maryland 154 

rosy, in Nova Scotia 150 

yellow, attacking sugar cane, 

P.R 762 

Aphthous fever. (Bee Foot-and- 
mouth disease.) 

Aphycus hesperidum n.sp., descrip- 
tion 467 

Apiaries — 

Inspection in Indiana 556 

inspection in Wisconsin 155 

Apiculture. (Bee Beekeeping.) 

Apiospora camtospora, notes 550 

Apia—~ 

fasciata, bionomics 264 

fnelUfera. (Bee Bees.) 

Aplanobacter agropyri, occurrence in 

Montana 249 

Apple—— 

Alternaria rot, Longyear’s 453 

aphids, notes 368 

aphis, correct name 462 

aphis in Maryland 154 

aphis, remedies 267, 501, 857 

aphis, woolly, studies 464 

bark canker, studies 453 

bark disease, studies — — 251 

bitter pit, investigations 352 

bitter pit, notes, Can 646 

black rot, studies 649 

blight, resistance to, Tenn 350 

blight, studies 650 

blister spot, studies 251 

blossom wilt and canker, studies 453 

blotch, treatment.^ 651 

canker and blossom wilt, studies 453 

canker, treatment 639 

diseases and. pests, treatment, 

U.S.D.A 843 

diseases in Indiana, Ind: 251 

diseases In New Zealand 462 

diseases, notes. 550 

diseases, notes, N. J. — 50 

ermine moth, identity and dis- 

tribution 860 

fruit miner, life history., 261 

gnarly disease, notes, Yt 453 

Jonathan spot, studies, TJ.S.D.A, 353 

leaf cast, notes 647 

leaf-hopper, life history and 

' ^ habits*-., — - 858, 869' 

leaf -mining case bearer, notes— 862 

leaf scorch, studies - — - 649 

maggot, investigation — - 262 

maggot, remedies-- — 368 

mildew in Washington-^ 47 

mildew, treatment — * 47 



926 


EXPERIMENT STATION EECOED. 


[Vol. 38 


Apple — Continued. Page, 

parings, analyses, Conn.State^ — 626 

scab, description and treatment- 550 

scab fungus, overwintering 151 

scab, notes 852 

scab, notes, Can, i 546 

scab on twigs 251 

scab, treatment 540 

scald, studies, U.S.D.A 363 

seed cbalcis, notes 156 ! 

skeletonizer in New York — 60 

spot disease, studies 650 

spot diseases, development in 

storage, tJ.S.D.A 753 

spot diseases, relation to soil 

moisture, IJ.S.B.A 753 

tree borer, flat-beaded, on pecan- 762 

tree borer, flat-beaded, on pecan. 

TJ.S.D.A 157 

Apples — 

abscission of flowers and fruits, 

N.Y.Cornell 745 

as affected by removal of blooms- 647 

as affected by spray materials— 156 

breeding experiments, Can 641 

breeding for late blooming, Mo- 639 

breeding In Canada 446 

€5onservation without use of 

sugar 716 

cost of production, P.S.D.A 844 

crab, seed production, 111 245 

cross-pollination experiments — 345 

culture experiments, Conn.State- 242 

culture experiments, Ind 641 

culture experiments, N.H 345 

culture experiments, Pa — 42,244 

culture experiments, U.S.D.A 443 

Ducbess, improved type 42 

dusting experiments, Can 646 

dusting V. spraying — 540 

evaporation. 207 

fertilizer experiments 42, 540 

fertilizer experiments, Mo—, — 639 

fertilizer experiments, N.Il 345 

fertilizer experiments, Pa 244 

forcing experiments, Vt. 443 

foreign markets for 42 

handling and storage, U.S.D.A-- 143 

insects affecting— — 166, 460 

insects affecting, U.S.B.A 843 

irrigation experiments, Idaho 242 

June drop, N.Y.Cornell — 745 

keeping quality 844 

packing, CM 246 

planting and care, Ind 245, 

plant3n,g costs- 41 

seed production, HI - - 246 

spray injury, Can ■ 641 

sprayed, arsenic on, N.H 54 

, spraying ^ , 550 

spraying experiments — 651 

storage,' U.S.D.A 143, 241 

storage bouses for, U.S.D.A 88 

variability of yield, U.S.D.A 744 

varieties, Tex-. — 41 

ir.S.D.A 142 


Page. 

Apricot gummosis, description — . — 650 

Apricots — 

fruit stocks for 345 

varieties, Tex 41 

Aproctonema eMtomophafjitm n.g. 

and n.sp., notes 563 

Aqueous vapor in atmosphere, con- 
densation, U.S.D.A 210 

AracMs oil, accessory grow^tb sub- 
stance in 265 

Armcerus fasciculatus, (See Coffee- 
bean weevil.) 

Areca palm koleroga, notes 351, 548 

Arginetia indica affecting sugar cane 

roots 550 

Arginin — 

metabolism — 267 

nutritive value 669 

Argulus foUaceus, notes 661 

Argyresthia conjugelta, life history- 261 

Aristida adacensionis, studies 66 

Arizona University and Station, 

notes 299 

Arkansas — 

Station, notes 96 

University, notes 96, 498 

Armillaria root rot on English wal- 
nut 162 

Army worm — 

fail, on cranberry 159 

life history and remedies, U.S. 

D.A 54 

Arsenates, effect on sugar cane roots- 238 
Arsenic — 

determination In insecticides 804 

effect on soil bacteria — 322, 428 

in hops, U.S.D.A 9 

on sprayed fruits and vege- 
tables, N.H 54 

toxic effect on plants 628 

Arsenical — 

dips, oxidation 585 

poisons, use of fungicides with- 156 

sprays, spreaders for 858 

sprays, use against wild morn- 
ing-glory, Cal 140 

Arsenious acid, effect on sugar canc 

roots 238 

Artesian wells in western Queens- 
land ^ 691 

Arthritis, chronic, in swine—— - 381 

Artichoke — 

diseases, notes, N.Y. State 41 

Globe, culture and use, N.Y. State 41 

Asbestos stopper for use in distilla- 
tion 203 

Ascaria — 

lumbrieoidea and related forms, 

life history, U.S.D.A 385 

catalase content 582 

AaGh&raoMa (cubmaia f) on star scale 167 

Ashes, analyses, Conn. State 626 

Asparagin, nitrification as affected by 
■ lime, Ala, College—— 119' 
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Aspara — Page. 

beetle, motes, D.S.D.A 61 

breeding and selection, Mo 640 

canning, U.S.B.A 41 

culture, U.S.D.A 41 

culture experiments, Pa 40 

EhiKoetonia disease, treatment- 648 

rust, notes, TT.S.D.A 41 

varieties, Pa 40, 241 

Aspen as a temporary forest type — 847 

Aspergillm niger, groivtli in plant de- 
coctions 524 

Asphalt, production in United States 692 

AsphondpUa wehstcri n.sp., descrip- 
tion 563 

Aspidiotiphagtia citHnus, endophagy- 460 

Aspidiotm — 


pemicioma. (See San Josd 
scale.) 

rapaos. (See Greedy scale.) 


spp. on olive, Cal 157 

Aspilogastrldaa of North. America — 365 

Asses, color inheritance and sex ratio- 674 

Association of — 

American Agricultural Colleges 

and Experiment Stations 800 

American Dairy, Pood, and Drug 

Officials, proceedings — 768 

Asterolecanium variolomm (A. quer- 

cicala ) , notes 654 

AstragaUs mollisaimM, histology 481 

Atawia crgpta, notes, U.S.D.A 363 

Athalia Jlaoca, notes 164 

Atmometers, discussion and use - 523 

Atmosphere — 

and the N6vd, aqueous exchange 

between, U.S.D.A — 812 

aqueous vapor of, U.S.D.A 210 

ionic densities, U.S.D.A 510 

moisture condition, index 622 

motion in lowest layers, U.S.D.A. 511 

nitrogen in, U.S.D.A 509 

radiation in, U.S.D.A 210 

revolving fluid in, U.S.D.A 511 

transparency for ultraviolet ra- 
diation, U.S.D.A 511 

windy, Dbppler’s principle, U.S. 

,D.A 510 

Atmospheric — 

electricity during solar eclipse, 

U.S.D.A 510 

optical disturbances, U.S.D.A — 611 

polarization from great heights, 

U.S.D.A 811 

pressure. (Bee Barometric pres- 
sure.) 

temperature. (S'ee Temperature.) 

Aita temna, occurrence in Uoulsiana 564 

Attagmus pleUm^ life history- 657 

Aurora of August, 1917, U.S.D.A — 210 

Auroras, device for observing radi- 
ants, U.S,D.A. — 511 

Australia, tropical, settlement, U.S, 

D.A 812 

AutomeHs jmtm^ notes — . — — 159 

Auxoamylases, nitrogenous, notes-«.- 311 


Page. 


A\ocado fungus rot, description 454 

Avocado s — 

culture — - 541 

imp lovement, Hawaii 842 

Asotohmter ohrooeo c: um — 

fixation of nitrogen by 427 

in Easaian soils 428 

review of investigations 426 

Azotobaefter, symbiosis v?ith water 

plants- 419 

Babul tree, description 45 

Bacilli, pathogenic, detection in wat- 
er and sewage 188 

Badllm — 

oltoTMus in milk 286 

‘iictmUnuSf relation to forage 

p'Ofsoning, Ky 383, 384 

cUHhn,aculans n.sp., description- 552 
coU communiSj action on glucose 
and mannitol in presence of 

pe;ptone 709 

coUj longevity in water 389, 488 

coUj notes 354 

cimimlieidas isolation from 

Ao-ttse fly - 862 

^idfksternus n.sp., description- 162 

parasitizing gipsy moth- 159 

I'wm.fj&ntricB parasitizing gipsy 

moth 159 

melolo7ithw, studies 162 

morulans n.sp., description 260 

cD-isc^pticuSj studies 887 

p^r^HngenSf studies - 503, 604 

pfajpeneSj suppuration due to— ' 585 
acid-proofness of 

strains < 485 

^etto, toxin of 466 

spc^fvsgeneSf biochemistry 483 

^pcii'V)gene8j studies 503, 604 

ipp N galUnarum aJcalifaoiens, 
biochemical and agglutinating 

properties - 788 

ipphosus, longevity in water 488 

and blackleg bacillus, re- 

eamblance-, 687 

•melcMij antitoxin for 379 

wUMif studies 483, 503, 604 

-toofcMi, toxins of 378,584,783 

Bacon, jpsrice in England 90 

Bacteria — 

agglutinating, biochemical aetiv- 

tt:y 181 

as {Lffected by pressure 684 

as affected by spices—. 469 

d&tamination in ice cream, 

Tr.S.D.A : 76 

determination in milk — 615 

in milk, soils, etc. (Bee Milk, 

Sbll, etc.) 

nitrogen-fixing, action of olygo- 

dynamlc elements on-. 428 

nitrogen-fixing, of manure— — - 27 

nitrogen-fixing, physiology and 
biology— — 426, 427. 
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Bacteria — Contirned. Page, 

paratypiioid-enteritidis, differen- 
tiation 284 

production of humus by, Tenn — 329 

relation to coagulation of latex- 331 

viability in water 488 

Bacterial diseases as affected by 

Eoentgen rays 481 | 

BaeteHum — ; 

asrogeneSj longevity in water^ — 488 

mopMle n.sp., nitrogen fixation- 27 

eitrarefadens, notes 354 

imertms in sugar 806 

mori^ studies — 651 

phaseoU as cause of bean stem 

disease 148 

puUorum, fermenting properties- 180 

puUorum in adult fowls, R.I — 889 

puUorumf investigations. Mass — 281 

sangiiinarium, fermenting prop- 
erties 180 

sclanaccarumj studies 250 

mUmaomrum, treatment, TJ.S. 

I).A 50 

tabacum n.sp., notes 150 

tab(icum, studies, IJ.S.B.A — 852 

tramlUGena n.sp., description, 

TJ.S.B.A 548 

tumefadenSf studies 648, 852 

tumefadens, studies, Tex 852 

BaJcerophoma saccharic notes 550 

Balaninus carym — 

notes 762 

studies, U.S.D.A 157 

Balsam fir, growth in Adirondacks— 847 
Bamboo — 

grass as a forage crop, Hawaii 827 

propagation and description- 751 

Banana — 

borer, notes 164, 364 

diseases, studies, Hawaii 848 

leaf diseases, notes 651 

motli, biology and remedies 69 

skins and stalks, analyses, Conn. 

State 626 

wilt or Panama disease, studies, 

' P.E, 757 

Bananas — 

culture 43 

culture experiments 846 

Hua Moa variety, tests, P.R 749 

of Hawaii 541 

Barium — 

effect on nitrogen-fixing bacteria- 428 

effect on Spirogyra 27 

In plants, U.S.B.A.^ 409 

toxic effect on plants 628 

Bark— 

beetles, new, of Canada 163 

ringing, effect on trees 128 

'B'ETley — 

, bacterial blight, 'studies, B.S. 

' B.A — 548 

bran, , analyses, , Mich 368 

by-jproducts, analyses, N.T. 

State u— , 67 


Barley — Continued. Page. 

classification, TJ.S.B.A 833 

culture, Nev — 636 

culture experiments 132, 133 

culture experiments, Can 634 

culture experiments, Kans 631 

culture experiments, Mo„ 632 

culture experiments, Tenn-, 334 

culture experiments, Tex—— — 830 

culture experiments, Wyo 134 

culture for chicken feed, Hawaii- 827 

culture for winter forage. Cal — 735 

culture in New South Wales- — 231 

culture in Wyoming, Wyo 527 

culture on moor soils 132 

fertilizer experiments — 122, 726, 820 

flour, analyses, Can 666 

growth in association with 

weeds - 734 

liming experiments 22 

milling value and use, N.Bak— 663 

rod-row tests, technique, XJ.S. 

B.A 429 

seedlings, growth In nutrient 

solutions 736 

smut in Butch East Indies 448 

smuts, description and treat- 
ment.^ 548 

varieties- 432, 433, 736 

varieties, Can 634 

varieties, Minn 131 

varieties, Mo 632 

varieties, Mont 333 

varieties, Nev 686 

varieties, Tex 830, 832 

varieties, TJ.S.B.A 30, 131 

varieties, Wyo - 134 

varieties for New South Wales- 628 

varieties for the Dakotas and 

Montana TJ.S.B.A - — 230 

varieties for Utah dry lands, 

U.S.D.A 230 

varieties, identification, TJ.S. 

B.A - 833 

water requirement, Wash 227 

yields in Australia 133 

Barns, concrete, for cold climate — 292 

Barnyard manure — 

application, Hawaii 829 

decomposition in soil 623 

fertilizing value 133, 238, 230, 432 

fertilizing value, Minn 120, 825 

fertilizing value, Mo - 217 

fertilizing value, Pa 244 

fertilizing value, U.S.B.A 422 

fertilizing value, Wash 298 

fertilizing value, Wyo 134 

preservation experiments 19 

use on ihoor soils. 132 

utilization, Wash - 497 

value and conservation^ - 693 

Barometric pressure, relation to sun 

spots 115 

Basic slag. (Bee Phosphatic slag.) 

'Basket willows — ■ 

■ ,, culture,:' 'Mo--.——- — - 644 
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Basket willows — Continued. Page. 

culture experiments - 644 

Baskets, standard, B.S.D.A 40 

Basset hounds, tricolor inheritance 269 

Basswood, forcing experiments, Vt 443 

Bast-fiber Industry in Dutch East 

Indies 527 

Bat guano, analyses, Pa 23 

Bathyrheometer as anemometer, TJ.S. 

D.A 812 

Batht/thriw tiUalis n.sp., description^ 565 

Battle fields, leveling 690 

Bay trees, culture experiments 542 

Bean — 

anthraenose, notes 848 

anthracnose, treatment, Ky 249 

diseases and pests in green- 
houses, Ohio 750 

diseases, notes, N.J 48 

embryos, nutrition and growth- 127 
pod blight, investigations, D.S. 

D.A 449 

stem disease, studies 148 

strings and stems, analyses 626 

thrlps, notes- 268 

thrips on olive, Cal 157 

Beans — 

culture experiments, Tex 830 

culture in greenhouses, Ohio 749 

culture in Northwest, U.S.D.A 434 

fertility in relation to ovules 

per pod 29 

forcing experiments, Vt 443 

green, as meat substitute, U.S. 

D.A 166 

harvesting and storage, N.J — 41 

history and phylogenesis 539 

home drying, N.J 41 

inheritance of seed color in 539 

Madagascar, culture experi- 
ments 336, 527 

preservation, U.S.D.A 266 

resistance to rust 149 

seed testing, N.J 41 

tepary, culture experiments, 

Kans 631 

tepary, seed production, Hawaii- 828 

toxicity 539 

use by prehistoric Americans 167 

varieties 432 

varieties, Kans 632 

varieties, Mont— 344 

varieties, Ohio 750 

varieties, Tex 832 

velvet. {See Velvet beans.) 

water requirements, Wash 227 

Bears, grizzly and big brown, of 

North America, U.S.D.A 760 

Bedbugs, transmission of plague by 559 

Bee — 

diseases in New Jersey 865 

paralysis, cause— 564 

Beech, destructive distillation— — 808 

Beechnut oil, manufacture and use- 806 


Beef — Page, 

cured and salted, In United 

States, U.S.D.A 865 

fat, accessory growth substance 265 

selection and cooking, III 567 

Beekeepers’ Association of Ontario, 

report 264 

Beekeeping — 

extension work in 164 

handbooks 164 

in Australasia 564 

in Ontario — ' 204, 660 

in Philippines 460 

notes. Cal 660 

notes, P.E - 762 

Bees — 

and their management, hand- 
book 364 

Egyptian, bionomics 264 

experimental work with, Can, 659 

Malpighian tubules of hind in- 
testine 467 

mating, Mich 659 

papers on 256 

queen, rearing, P.R 865 

relation to horticulture 264 

relation to spread of fire blight 164 

rOle in prune pollination, Cal 747 

wintering experiments, Tenn — 358 

wintering in Ontario 564 

Beet — 

curly leaf disease, studies, TJtah 360 

Juice, viscous fermentation 317 

leaf-hopper, studies, Utah^ 360 

pulp, dried, analyses 369, 572 

pulp, dried, analyses, Mass 665 

pulp, dried, analyses, N.H 369 

pulp, dried, analyses, N.Y. State 67 

pulp, dried, analyses, Tex — 869 

Beetles injuring cotton in Arizona 61 

Beets — ‘ 

fertilizer experiments 820 

fertilizer experiments, Mass 218 

field or fodder. (See Mangels.) 
sugar. (See Sugar beets.) 

winter storage, Vt 442 

Bcnzin, petroleum, as a vermifuge, 

U.S.D.A 884 

Beriberi — 

relation to diet 268 

treatment 782 

Berries, standard containers for, 

U.S.D,A - 40 

Berseem — 

culture in Egypt — 338 

yields in Australia — 133 

BeschSlseuche. (See Dourine.) 

Betel nut palm diseases, notes 647 

Bhindi, bollworms attacking 54 

Bibliography of — 

abortion, infectious, in cows--_ 588 

agricultural cooperation in 

United States ' 595 
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Bibliography of — Continued. Pago. ' 

albnmoses in body tissue and 

Wood 360 

anapli 5 daxis — 181 

apples, abscission of flo-wers and 

fruits, N.Y. Cornell- 745 

bees in relation to fire blight — 164 

birds of America--. 652 

blood of domestic animals 481 

blueberries, N.H 43 

€alosomu spp., B.S.D.A 61 

canning and preserying 114 

climatology 317 

colloidal chemistry 820 

cotton bollworm, pink, 765 

cotton, Egyptian 533 

creosoting of hardwoods, T7.S. 

B.A - 893 

currant fruit fly, Me 466 

diamino acids in the diet 5G9 

diet deficiency diseases 569 

egg production, feeding for, 

W.Va 577 

entomology, American economic- 250 

entomology, Canadian 256 

field experiments, U.S.B.A 430 

frnit trees, variability of yield, 

■C.S.D.A 744 

germination in Graminesn-. 25 

grasses of Java 528 

Helopeltis 259 

heredity in morning-glory, N.Y, 

Cornell 750 

Homopteri] 361 

horses, breeding, care, and man- 
agement 275 

inheritance in peas 822 

intestinal flora of swine, Kans- 875 

Lygns, N.Y.Cornell 461 

manganese, determination 205 

manure, decomposition in soils, 

U,8.D.A — 624 

market gardening 842 

Membracidse, N.Y.Cornell 462 

mononchs 264 

Nmgleria gruheri 556 

nitric nitrogen, determination in 

soil 112 

nitrogen fixation 325 

onion neck rot, N.Y.State 451 

peaches, N.Y.State 43 

plant physiology 525 

poultry raising 776 

proteins 708 

quassia, insecticidal value, E.S. 

B.A ' 56 

rainfall, E.S.D.A 209 

roup in fowls, Kans 890 

school lunches 167 

seeds 343 

septicemia, hemorrhagic 887 

sewage purification — 691 

sex characters, secondary male, 

in female birds 171 

soil acidity, U.S.0.A 612, 720 

soils, hygroscopic coefficient, 
U.S.D.A — 211 


Bibliography of — Continued. Page. 

strawberry weevil 163 

stream-flow measurement 1S7 

sugar cane diseases 851 

sweet clover as a green manure, 

N.Y.Cornell 722 

trees, influence of source of seed 45 
trematodes of North America — 365 

water requirements of plants, 

Wash— 228 

wheat, durum, B.S.D.A 839 

white grubs 162 

xenia - 626 

yeasts, effects of salts on_: 603 

zoology, Canadian 256 

Big Lake Eeservation as a game 

refuge 555 

Bilharzia, transmission by flies 603 

Bilibugs— 

in Minnesota 155 

life history and remedie.s, TJ.S. 

D.A 54 

Bindweed, eradication, Kans 632 

Biocharacters, definition 823 

Biographical sketch of C. A. Goess- 

mann 810 

Birch, destructive distillation 808 

Birds — 

attracting, U.S.D.A 53, 556 

attraction and protection 457 

biology, textbook 94 

books on 53, 255, 256 

eating poison ivy fruits 203 

female, secondary male sex 

characters in 171 

game, of West Virginia 356 


migration in Switzerland, TJ.S. 

D.A 511 

natural enemies of 64 

nestling, food habits 457 

of America, treatise-^ 652 

of Anamba Islands 556 

of British Isles, treatise 857 

of Colombia, treatise 761 

of Java Sea islands 556 

of Louisiana, agricultural value- 656 

of Minnesota — — , — 155 

of Missouri, notes 556 

of North America, notes 467 

of the orchard 344 

of west central Oregon 256 

of western United States, hand- 
book — . 457 

shedding of stomach lining 457 

textbook 196 

Bison. (Be& Buffaloes.) 

Bitterweed, toxicity, Ala.College 883 

Bitumens and bituminous rock, pro- 
duction in United States 692 

Black scale in California, Cal 157 

Blackberries — 

culture, Ind — 246 

culture, Wash 643 

culture experiments, Tex — 41 

fertilizer experiments, Mass 218 

sprayed, arsenic on, N.H- 55 
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Blackberries— Continued. Page. 

varieties, Ind , 246 

varieties, Wash 643 

Blackleg — 

bacillus and B. tvelchUj resem- 
blance-.^ 587 

Immunization- 587 

immunization, Kans 686 

Blatella gcrmmiioa, destruction 558 

BlattidsB — 

of North America 258 

physiology of digestion- 558 

BlepharocalysB gigmitea — 

oil from 714 

turpentine-like essence from 447 

Blissus teuoopterus Say. {See 
Chinch-bug.) 

Blister beetle, ash gray, notes, Tenn- 358 

Blood — 

dried. (See Dried blood.) 

fat of anemic dogs 583 

meal, analyses, N.Y.State 67 

meal, analyses, Tex 309 

meal, fertilizing value, U.S.D.A- 422 

of domestic animals, pathology- 481 

serum, method of obtaining 181 

Blue grass, liming experiments, Pa 219 

Blue-gum oil industry in Nilgiris S 

Blueberries — 

canned, examination, Me 166 

culture, N.H 43 

Body lice, papers on 765 

Boll weevil. (See Cotton-boll weevil.) 
Bollwonn. (See Cotton bollworm.) 

Bombus mrioomus, life history and 

bionomics 664 

Bombus, paper on 256 

Bombyw mori, (See Silkworm.) 

Bone — 

char, analyses, Can 626 

dissolved, fertilizing value 527 

dust, fertilizing value 519 

feeds, analyses, N.H— 369 

granulated, analyses, Mich 368 

ground, analyses, Tex — - — 309 

meal, analyses, N.Y.State-. 67 

meal, fertilizing value— 619, 527 

meal, fertilizing value, Mo. — 217, 019 

meal, fertilizing value, S.G 517 

Books on — 

agricultural cooperation 190, 191 

agricultural Improvement in 

England — - — — — — 90 

agricultural legislation— — — 493 

agricultural naachinery — ^ 492 

agriculture - 496, 899 

agriculture, ITrench, in 't/ar time 90 
agriculture in jGermany and 

Prance 293 

animal morphology — -- 572 

beekeeping j 164, 364, 564 

biochemical catalysts— 61.1 

birds - - 53, 94, 196, 255, 266 

birds of America—. ^ — ’ 652 

birds of British Isles — 867 

birds of Colombia — — - 761 


Books on — Continued. Page, 

birds of western United States 457 

botany 728 

butterflies 260 

camp cookery 469 

cane sugar manufacture 608 

canning and preserving 114 

carnations - 44 

chemicals 810 

citrus fruits-. 446 

colloid chemistry 309, 501 

concrete on the farm 87, 291 

cooking 167, 469, 567, 56S 

corn culture for school children 93 

cost of living 392 

diet of working women in Bos- 
ton 64 

Diptera, Danish - 263 

entomology 93, 357 

farming 297 

farming in England 192 

fertilizers 119 

flora of western United States 732 

food and nutrition 661 

food, bacteriological examination 11 

food conservation 94 

food in war time 662 

food tables 469 

forestry 751 

fruit culture 446 

fungi of Japan 426 

furs and skins, home manufac- 
ture 13 

gardening 39, 94, 344, 842 

gardening for little girls 297 

grasshoppers • 359 

greenhouses 39 

hematology - 481 

horses — • 274 

Ice cream manufacture 281 

Infection and immunity 4S2, 781 

insects 266, 761 

insects of Costa Rica 358 

insects of Great Britain 657 

irrigation engineering 589 

irrigation in United States 389 

land clearing and grubbing— -- 490 

landscape design-. 542 

live stock diseases— 2S7, 781 

lumber, kiln drying 46 

mammals of America 662 

marketing, cooperative — 595 

Mendellsm 367 

microorganisms, loathogenlc— 489 

milk hygiene — - 289 

moose ai^d elk — 63 

mycology and plant pathology 147 

nature study - ^ 196 

nutrition 468, 661 

nutrition of farm animals 268 

peaches of New York, N.Y.Btate- 42 

pets — — g — 776 

plant distribution by ocean cur- 
rents — — 125 

plant names — 125 

plant physiology — 728 
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plant propagation 639 

potatoes 235 

poultry houses and appliances— 190 
preventive medicine and hy- 
giene 882 

proteins, physical chemistry 70S 

pruning ■ 639 

rabbits 174 

rabbits and cavies 677 

rhododendrons 542 

road building 592 

roses 44 

rural economics 196 

rural sociology 89 

serums, immune ; 378 

soil physics and management 598 

soils and fertilizers 196 

spraying 40 

sterility in cows — 286 

sugar manufacture 508 

tea 347 

tractors^ 390 

tuberculosis, bovine^ 286 

twine 574 

butter making 281 

vegetable gardening and canning, 94 

vegetables 34-3 

veterinary obstetrics 78 

veterinary pharmacology and 

therapeutics 580 

veterinary surgical operations 781 

water analysis 313 

water, bacteriological examina- 
tion 11 

water supply for villages 488 

wheat and its products 638 

wood, seasoning 248 

wounds, treatment 283 

zebu cattle— — 69 

zoology, economic 456 

iBoQpfiilm) Margarapm ammlatua. 

(See Cattle tick.) 

Bordeaux mixture — 

acid and alkaline 163, 164, 756 

effect on leaf transpiration 126 

fungicidal value^ 454 

fungicidal value, Conn.State 235 

use with lead arsenate — 258 

Boron — ' 

effect on wheat, U.S.D.A * 22 

toxic, effect on plants 629 

Botany — ' . 

elementary' course in,, 796 

relation to scientific agriculture 697 

textbook — 728 

.Botflies, horse, investigations- 83 

McthriotsepMluB' life cycle 783 

Mgtrt^oMplvdia — 

sp. on co'Conut-.,-^ 758 

tkeo’brmmm, notes- 52, 63, 769 

3'Otrptis — ' 

, uim, studies, N.y.state— - 460 

sp. on fig — ,454 


Botulism — Page. 

due to canned goods, Cal 208 

in man, notes, Ky 383 

Bovie potentiometer, value-, 284 

Bowfin, use as a food- 468 

Box elder aphid — 

notes 257 

studies, Iowa 660 

Boys, city, agricultural instruction 

for 194 

Boys’ — 

and girls’ club contests in Can- 
ada 297 

clubs, food production by 795 

Brabantia rMzoleucUy redescrip tion_ 766 

Brachgdeutera argentata, notes 557 

Bracken poisoning in horses 589 

Bracon^ sp., parasitism 364 

Bran — 

analyses, Can-, 666 

determination in flour and bread 206 
(Bee aUo Wheat, Corn, etc.) 

BrmsoUs isthmia in Panama — - — - 58 

Brazil-nut oil, digestibility, U.S.D.A_ 868 

Bread — 

antineuritie properties 481 

conservation in United States — 792 

dried, analyses, N.Y.State 67 

economy of different sized 

loaves 266 

making, chemistry of 567 

poisonous 712 

purchacing and use 867 

use 567 

Breadfruit dieback and leaf cast — 350 

Breakfast foods. (See Cereal foods. ) 

Breeding problems, mathematics in- 367 

(Bee also Animal breeding mid 
Plant breeding) 

Brewers* grains — 

analyses, Mass 665 

analyses, N.H 369 

dried, analyses — 369 

dried, analyses, Mich 368 

dried, analyses, N.Y. State — ^ — 67 

dried, analyses, Tex 369 

Erick, laying directly on concrete 

base — 891 

Bridges — 

construction in Ontario. 189 

slab and girder, plans 189 

Brine salts, analyses- 411 

Bromin-^ — 

in German potash salts 726 

toxic effect on plants 628 

Broom corn — 

culture experiments, Tex 830 

culture in eastern Oregon, 

U.S.B.A — — 432 

varieties, Tex 830, 832 

Brown-tail moth — 

control by forest utilization- - 146 

control by' parasites — - 159 

distribution in Canada-——— 459 
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Brown-tail moth — Continued. Page. 

notes 358 

notes, U.S.D.A 58 

parasites and predatory enemies 

in Canada 556 

Brown thrasher, food habits 457 

BryoUa pratensis, {See Clover 
mite. ) 

Buckwheat-— 

as a green manure 817 

culture experiments, Can 634 

culture for chicken feed, Ha- 
waii 827 

effect on succeeding crop 337 

feed, analyses 369 

fertilizer experiments 817 

germination as affected by 

temperature 25 

growth in association with 

weeds 734 

growth in greenhouses, seasonal 

variations — ... 627 

growth in water culture 627 

liming experiments 22 

middlings, analyses 369 

poisoning in pigs 689 

products, analyses, N.Y. State — 67 

varieties, Can ; 634 

Bud- 

mite, . remedies 468 

moth, eye-spotted, notes 459, 655 

Buffalo-cattle hybrids, skull char- 
acters 65 

Buffaloes, immunization against rin- 
derpest — 484 

Building materials, heat transmis- 
sion through 87,492 

Bumblebees — 

life history and bionomics 564 

paper on-,-. 256 

Burbot, use as a food 468 

Burns, treatment with ambrine 885 

Butter — 

analyses, Can — 666 

and milk fat, differences be- 
tween 280 

as affected by age of cow, 

aS.D.A 678 

changes in during storage, Ind^ 880 

coidr, feeding to cows, Ky — . — 680 

deterioration during storage, 

UaD.A 479 

enzyms of, TJ.S.D.A 479 

fat. {See Fat and Milk fat.) 

gumminess' in, 8.C-, — 683 

industry in New Zealand — 281 

making, manual — 281 

making on the farm 680 

making on the farm, U.S.DiA — 480 

making, pasteurization in, Ind_ 880 

marketing cooperatively — • 494 

marketing In Canada 294 

oil, blowing at pasteurizing 

' temperature * — ' 77 

print, errors in weight, XJ.8.D,A. 88,2 


Butter — -Continued. Page, 

quality, relation to acidity of 

cream 281 

shrinkage in storage 77 

standard for 480 

substitutes, accessory growth 

substance in 265 

> substitutes, purchasing and use 867 

typhoid infection through - 265 

water content, factors affecting 781 

Butterflies, treatise 260 

Butternut oil, digestibility, U.S.D.A. 868 

Butyric acid, determination 506 

Cabbage — 

breeding experiments, Pa 40, 241 

clubroot, treatment. Can 646 

culture experiments, Pa 40, 241 

diseases, description and treat- 
ment, U.S.D.A 850 

diseases, notes — 648 

Insects affecting 459 

mulching experiments, Mont 344 

preservation, U.S.D.A 266 

sprayed, arsenic on, N.H 65 

storage experiments, Mont 344 

tokras disease, notes 351 

varieties, Pa 41 

worm, imported, remedies 800 

worms in Maryland 154 

Cacao — 

algal disease, studies 758 

analyses 8 

cake for cows 477 

cake, toxicity 477 

culture experiments 845 

culture experiments, P.K, 749 

culture in Hawaii, Hawaii 842 

culture in Philippines 8 

fermentation 8 

industry, statistical account 347 

insects affecting 461 

products, use by prehistoric 

Americans 167 

shells as a feeding stuff, Mich— 368 

thrips fungus, trials 57 

I -I 

for cattle 571,774 

growing in Michigan — — 222 

growth, metabolism, and imbi- 
bition 729 

insects affecting 257 

spineless, analyses 368 

spineless, feeding value, Cal. 168 

spineless, resistance to cold, Ariz 23 

Gaenocrpptus newcomeri n.sp., de- 
scription — — 565 

Cseslum — 

determination in plant ash—-,— 412 

In plants, U.S.D.A 409 

Cajanus imdicus — 

analyses - ' 368 

germinating, enzyras of-.— — — 9 

selection experiments— — 636 

Cala4iums, varieties 526 
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Calcareous deposits from rivers and Pa^e. 


lakes, analyses, Can- — 620 

Calcium — 

arsenate, analyses, Can 643 

carbide for heating and lighting 190 

carbonate, availability, deter- 
mination — ' 810 

cyanamid, ammonia evolution — 516 

cyanamid, fertilizing value 516 

cyanamid, mixing with coal tar- 725 

determination, filter for 506 

hypochlorite, eSect on bacteria 

in water 489 

metabolism In dogs 569 

nitrate, effect on nitrogen-as- 
similating bacteria, C.S.D.A- 724 

nitrate, effect on weed growth 

in meadows 141 

phosphate, effect on sugar con- 
tent of cane 230 

salts, effect on root hairs 330 

salts, effect on soil bacteria, 

tr.S.D.A 818 

sulphate. (See Gypsum.) 
sulphite, solubility in sugar so- 
lutions 616 

California — 

Station, report-- 197 

University and Station, notes — 797 

Oaligonus m>aU n.sp., description — 63 

GulUphora spp,, hibernation 262 

Cdllopistriu fioride7isi8^ notes 358 

Calomel as a vermifuge, U.S.D.A — 883 

Calosoma, studies, U.S.D.A 61 

Catmtia spp., effect on vegetation, 

U.S.D.A 222 

Calves — 

feeding experiments — 69, 773 

feeding experiments, Can 679 

hand feeding 773 

preserved skim milk for, Mont- 377 

young, digestion of starch by, 

U.S.D.A 874 

Camp 'Cookery, book on 469 

Canada Experimental Farms, report- 698 

Cancer, papers 'on 580 

Cane sugar — 

Inversion and determination 507 

manufacture, handbook 508 

raw, deterioration 805 

Cankerworm, notes 257, 358 

Canna, edible — 

fertilizer experiments, Hawaii — 829 

yields, Hawaii ' 828 

Canned foods — 

bacteriological examination 469 

P'OisonIng from, Cal 208 

Cannery refuse, feeding' value. Cal, 168 

Canning-— 

, book on — — — — 114 

club ■ products, marketing, 

U.S.D.A-' — 90 

home and farm, Cal 208 

industry in United States 208, 414 

notes — — '94,715 

Cannonade, 'Sound, propagation, 
U.aD.A-^ ,'510 


Cannonading — ■ Page. 


effect on rainfall 115 

effect on rainfall, U.S.D.A 511 

Cantaloups. (Bee Muskmelons.) 

Caoutchouc. (Bee Eubber.) 

Capnodium — 

'brasiliense, notes 51 

sp. on sugar cane. 352 

Capons and caponizing, U.S.D.A 476 

Capsids, remedies 57 

Carabids — 

injurious to fruit 564 

injurious to strawberries 654 

Oarausius morosiis, parthenogenicity 858 

Carbon — 

and nitrogen, equilibrium in 

soils 421 

assimilation in green plants. 320, 821 
bisulpMd, effect on soil organ- 
isms, Vt 420 

black, effect on nitrification in 

soil, Ala.College 119 

dioxid, effect on oviposition of 

house fly 563 

dioxid, effect on soil reaction, 

U,S.D.A 720 

dioxid, production in soil, Iowa- 118 

dioxid production of cultures, 

apparatus for determining 181 

in cultivated and abandoned 

lands 622 

monoxid, effect on catalytic hy- 
drogenation 409 

Carbonate — 

determination in soils — 313 

effect on soil bacteria, U.S.D.A- 818 

Carburetor, kerosene, description 492 

Carnation — 

wilt or crown rot, cause and 

treatment 51 

yellows, studies — 51 

Carnations — 

fertilizer experiments 144 

yearbook 44 

Carp, nutritive value and recipes— 166 

Garpooapsa pomonella, (Bee Codling 
moth.) 

Carrots — 

analyses and feeding value. 


winter storage, Vt-, 442 

Casein hydrolysis in presence of 

starch, U.S.D.A 613 

Cassava — 

fertilizer experiments, Hawaii- 829 

hawk moth, notes — 261 

planting experiments-, — 630 

varieties 33, 335, 526, 530 

varieties, Hawaii — 828 

Castnia limSt notes - 469 

Castor — 

bean cake, fertilizing value 220, 337 

bean meal as a wheat bran 

I ' adulterant — — 712 

beans, , culture- experiments— 336, 527' 
beans, culture in Egypt——— • 338 
oil as a vermifuge,' U.SD.A 883 
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Catalase— Page, 

content of liyer, effect of emo- 
tions on 167 

content of tissnes during starva- 
tion 869 

content of tissues during thy- 
roid feedings ■ 870 

I’Ole in acidosis 870 

Catalpa midge in Maryland 165 

Catalyzers— 

biochemical, textbook 611 

use in destructive distillation 

of hardwoods 808 

Catastoma spp., effect on vegeta- 
tion, U.S.D.A 222 

Oatocala spp. affecting pecan 762 

Cats, tortoise-shell, color inheri- 
tance in 269 

Cattle— 

Aberdeen -Angus, economic im- 
portance 69 

and Bison hybrids, skull char- 
acters 65 

as draft animals-. 790 

beef, maintenance, Pa 270 

beef V. dairy type, fattening, 

Can 667 

breeding for dairy production, 

Me 176 

breeding for dairy production, 

Minn 176 

color inheritance in 574 

cost of raising, U.S.D.A 471 

disease in Philippines-. — 183 

disease in western Nevada 487 

disease, new, in Argentina 687 

diseases, control during war — 287 

diseases, relation to phosphate 

depletion of soil 118 

diseases treatise--. 781 

feeding experiments ; 167, 

370, 571, 771, 774 
feeding experiments, Ala. Col- 
lege 770 

feeding experiments, Kans— . 666, 669 

feeding experiments, Miss 371 

feeding experiments, Mont 360 

feeding experiments, Tenn 369 

feeding experiments, Wyo 666 

feeding rack, description 593 

immunization against rinder- 
pest ^ 484 

industry in Colorado 772 

lice, life history and remedies, 

U.S.D.A . — 764 

Jersey, inbreeding 269 

manure, fertilizing value 433 

oil cakes for—— — 572 

plague. Rinderpest) 

poisoning with ragwort 82 

raising in Pennsylvania, Pa 69 

raising in Scotland 772 

raising on southwestern ranges, 

^ US,D.A 470 

' range 'bred, Interstate movement- ' 179 

' ' Bex control in, Me..-..*-.— 175 


Cattle — Continued. Page. 

sex ratios in 674 

stable V. open shed for, Can 668 

tick in Australia 286 

tick, incubation period in rela- 
tion to heat intensity 415 

ticks in Porto Rico, P. R 761 

ticks. (See also Ticks.) 
utilization of feed by, U.S.D.A- 469 
wintering in corn belt, U.S.D.A- 471 
wintering in North Carolina, 

U.S.D.A 870 

wintering on waste forages, 

Miss 371 

Cattleya fly, studies, N. J 660 

Cauliflower, mulching experiments, 

Mont 344 

Cavies, breeds and breeding 577 

Cecidia — 

of Brazil 661 

thysanopterous, of Java 259 

Cecidomyia catalpcs in Maryland 155 


(Cecidomyia) Mayetiola destructor, 
(Bee Hessian fly.) 

Cedar-— 

incense, commercial importance, 


U.S.D.A 751 

nursery blight of, U.S.D.A 53 

rust fungi, galls of 448 

rust fungi, investigations 151 

Celery — 

culture experiments, Vt 444 

decay in transit, U.S.D.A 444 

diseases in Michigan 545 

growth and quality, Vt 444 

handling and preeooling, U.S.D.A. 444 

late blight, treatment, Can 546 

premature seeding, Mont 344 

storage experiments, U.S.D.A 142 

Cellulose — 

distillation in vacuo 708 

humification 26 

Cement^ — 

as affected by sulphid 691 

blended Portland 691 

milis, potash from 124 

mills, potash from, U.S.D.A 123 

Cephaelin derivatives, protozoocidal 

and bacterial action-, 180 

Oephaleuros — 

sp. on rubber 53 

pirescens, notes 354, 758 

OeratUis capitata — 

in Hawaii, U.S.D.A 658 

parasites of, U.S.D.A - 669 

Oercospora — 

cofeicola, notes 51 

longipeSj studies 851 

musas, notes — 651 

spp. on sugar cane^-^ — 550 

■ mginm, studies ; — — ^ 851 

Cereal — ^ 

diseases in Italy 351 

fly, winter, ' control in' Kief—— 257 
foods, dietary deficiencies 869 
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Cereal — Continued. Page, 

foods, nutritive value and cost, 

Conn. State 66S 

foods, preparation, Wash 365 

rusts, overwintering and distri- 
bution in South America 148 

smuts in Argentina 148 

smuts, treatment 648 

Cereals — 

culture experiments 433, 527 

culture in Washington, Oregon, 

and Idaho, U.S.B.A 824 

fertilizer experiments.^ 433,527 

frost injury to, studies 148 

growth in association with weeds 734 

growth studies, methods 526 

insects affecting 459, 556 

irrigation experiments, Kans — 631 

of Chile 330 

purchasing and use 867 

small V. large seed, Nebr 229 

varieties 433 

water requirements, Wash 227 

winterkilling 415 

{Bee also Orain and specific 
Mnds-.) 

Ceresa — 

miUtaris n.sp., description 858 

spp. north of Mexico 858 

spp. ovipositing in apple 156 

Cerium, effect on Spirogyra 27 

Chmretymma minuta n.sp., descrip- 
tion — 565 

Ghaitophorm negundinds. (Bee Box 
elder aphid.) 

Chalcid— 

flies, new, of Australia 768 

flies, new, of North America — 565 

parasites, immunity to hydro- 
cyanic gas 460 

Chalcididss of wild fig in India, Cey- 
lon, and Java 565 

UMlds caUiphorw, notes. — 466 

Ghammcpparis oMusa^ fertilizer ex- 
periments 624 

Changa, kudies, P.B 762 

Ghmrmm ■grmtiiniSf notes 361 

Charbon. (Bee Anthrax.) 

Cheese — 

analyses, TJ.S.D,A — 781 

color, feeding to cows, Ky 680 

cottage, making on the farm, 

TI.S.B.A 78 

factories, cooperative, In Minne- 
sota, Minn 178 

factories, cooperative, in Wis- 
consin, Wis 298 

industry in Canada. ' 294 

industry in New Zealand 281 

making in the home.. .... 580 

mites, life history and eco- 

' nomics ... : 460 

soft, making,' Iowa . 78 

varieties, U.S.B.A.. ..... 781 

GMlonm pltificri'nd^w n sp., descrip- 
tion : — 165 


Chemical — Page. 

calculating chart, new 204 

glassware, tests 309 

Chemicals — 

used in household, 'hazards 

from 508 

Van Nostrand’s annual on 810 

Chemistry, colloid, treatise 309 

Chemotherapy-oxidotherapy, new 

method 585 

Chenopodium oil as a vermifuge, 

U.S.B.A- S83 

Chermes attacking fir trees 158 

Chermesid 80 injuring British forests. 561 
Cherries — 

cross-pollination experiments 345 

dusting experiments, Can 546 

injury by frost and wet soil, 

Can 646 

insects affecting.... 460 

insects affecting, tJ.S.D.A 843 

Cherry — 

aphis, secondary host 58 

bacterial diseases, studies 551 

black knot, description and 

treatment, Ohio 853 

brown rot or gummosis, treat- 
ment 454 

diseases, notes, N. J 50 

leaf spot disease, studies 251 

leaf spot or shot-hole fungus, 

notes, Can 546 

rot, treatment 541 

Chestnut — 

blight, reforestation after^ 45 

blight, studies 52 

Oldium, notes 455 

varieties for blight districts 152 

Chicken pox, paper on 179 

Chickens — 

dissemination of forage poison- 
ing by, Ky 383 

early hatching, Wash 678 

Mediterranean and Continental 

classes, Tr.S.D.A 373 

of Philippines, improvement 576 

rearing and managements 276 

(Bee also Fowls, Poultry, etc.) 
Chicks— 

as affected by rice diet, Can 677 

day-old, shipping long dis- 
tances, Can 677 

Child labor in sugar-beet fields of 
Colorado 191 


Children. (Bee School children.) 
Children’s gardens. (Bee School 


gardens.) 

Chilies. (Bee Pepper.) 

OMlocorus 'bipmtulatus^ notes 467 

Chinch-bug — 

egg parasites, Kans 653 

life history and remedies, C.S. 

D.A. ......... 54 

Ghdcn dmtus on pecan, B.S.B.A 167 

GMrofiismides, cavim' and , n.sp., 
description 865 
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ChloramlB compotmds for sterilizing Page. 


water — 188 

CMorazene, composition and nse 782 

Chlorid of lime, decomposition in 
water, sewage, and organic solu- 
tions 592 

(Chloridea) ffeliothis ohsoleta. (Bee 
Cotton-boll worm.) 

Cblorids, titration, McLcan-Van- 

Slyke metbod 204 

CMorin-— 

determination In body fluids 204 

determination in milk, Iowa 112 

in rain and snow 416 

relation to plant growth 729, 730 

Chlorinated antiseptics, action on 

necrotic tissue 685 

(Bee dlso Dakin’s solution and 
Dicbloramln-T.) 

Chloris spp., studies 66 

Chloroform — 

as a vermifuge, D.S.D.A 884 

effect on chernozem soil 17 

Chlorophyll formation, effect on tox- 
icity of magnesium nitrate 224 

Chlorosis, investigations, P.K 728 

OhGStooMoa palmifolia as a forage 

crop, Hawaii $27 

Cholam short smut, studies 850 

€holm cattleyw (cattleywrum) in 

Wisconsin 155 

Chondriomes in tulip flower, 127 

Ohortophila cUicrura as a rye pest- 557 

Chromatophores, movement 426 

Chromium-— 

in plants, U.S.D.A 40y 

toxic effect on plants 629 

Chromosome action, hormone theory- 525 

Chrysanthemum cinerariwfoUum, 

manganese content, U.S.D.A 207 

Chrysanthemum — 

leaf-miner in Wisconsin. 156 

midge, notes 160, 358 

varieties 446 

Chrysotothris — ^ 

femeraiu. {Bee Apple-tree 
borer, flat-headed.) 

sdtuUp notes 762 

Chryaocharm mallochi n.sp,, de- 
scription 165 

Ohrysofhphalm — 

mnmtii on olive, Cal — 157 

4ietyosp&rmi^ parasites of — — 467 

Siotyoapermi, variation in 460 

Ohryaophanua dUpajr, notes 562 

Cicada, net-winged, on olive, Cal 157 

Cicadidm of Japan 'and Formosa — 264 

Cieer arietinmm — 


loss in weight after harvesting- 635 

nodule formation 528 

Cichorium 4ntyhua, fertility in 226 

/Cider— 

' ' analyses-.-— 114 

' changes during' fermentation 

,attd storage — 366 

' 82481*^—18 5 


Cider — Continued. Page., 

manufacture 806 

Cigar ashes, analyses, Conn. State 626 

Cigarette beetles, life history and 

remedies, U.S.D.A 62 

Cimex lectulo/rina. (Bee Bedbugs.) 

Cinchona, culture 542 

Cinnamon, preservative value 489 . 

Cintractia sorghi-vulgaris^ studies— 850 

Cioidm of America north of Mexico- 768 

Cirroapilopaia sp. from Maryland 565 

Cisidse of America north of Mexico 768 

Citellua heecheyi and subspecies, con- 
trol, Cal 456 

Citromycea spp., relation to Penidl- 

lium 448 

Citrus — 

bacterial spot, studies — 552, 553 

black fly in Cuba 158 

blast, notes ^ 

dleback, cause and treatment, 

Fla 151 

mealy bug, control in Califor^ 

nia, U.S.D.A -■ 158 

mealy bug, notes — 464 

melanose, distribution - ^ 757 

scab in Porto Eico 454 

scales, remedies 58 

stem end rot, distribution 75T 

thrips, studies, U.S.D.A - 763 

white fly. (Bee White fly.) 
wood rot, description and treat- 
ment 61 

Citrus fruits — 

culture 446 

culture, Tex : 40 

culture experiments 845 

culture in Surinam 43 

fertilizers for, Cal — 144 

* industry, cooperation in 43 

insects affecting 459, 460 

marketing 595 

varieties, Tex 40 

(See also Oranges, Lemons, etc.) 
Cladoaporium — 

earpopMlum, notes - - 550 

oucumerinum, studies 449 

herharum, investigations 849 

herharum, notes, Can 646 

herharum, toxicity to bees 564 

sp. on tea 354 

Clemson College, notes 98, 499, 800 

Clerada apioomia sucking blood — — 55T 

Climate — 

changes in 15, 415, 718 

effect on burning quality of to- 
bacco 239 

effect on cropping systems and 

farm operations. 414 

of Canada — — 618 

of Cuba 319 

of France and Belglnm, U.SJD.A 511 

of Long Island, U.S.D.A ■ 209 

of Salt Lake City*, — 319 

of Switzerland — . 14 • 


of Tennessee-, — » 
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Caimate — Continned. Page, 

relation to son spots 114 

i^ee also Meteorology.) 

Climatic index for plants 627 


Climatological data. (See Meteoro- 
logical obseryations.) 

Climatology. ( 80 $ Meteorology.) 
CloBterocerus n. sp. from California S65 
(JMBtfiMum pasteurianmm — 


fixation of nitrogen by 427 

in Ensstan soils 428 

Clotiies — 

louse, life Mstory and remedies 765 

motb, life Mstory 657 

moth, webbing, predacious, 557 

Clothing, removal of stains from, 

E.S.B.A. 114 

Clonds, scarf, U.S.D.A 209 


Clondy condensation, nuclei, IJ.S.D.A. 

511, 811 

Clover — 

alsihe, effect on succeeding crop 237 

alslhe, self-sterility 426 

as a green manure 27 

as affected by sulphur, E.S.D.A^ 221 

berseem, culture in Egypt 338 

berseem, yields in Australia 133 

bur, as a forage crop, Hawaii 827 

bur, culture for winter forage, 

Cal 735 

bur, varieties, Tex 32 

crimson, liming experiments 21 

culture experiments 132, 133 

culture experiments, Can 6.34 

culture experiments, Minn 825 

culture experiments, Pa 229 

culture in Washington, Oregon, 

and Idaho, 825 

culture on Ozark uplands. Mo 217 

cut, analyses, Mass 665 

fertilizer experiments, Minn 825 

fertilizer experiments, Mo 217 

fertHizer experiments, U.S.D.A. 422 

for irrigated pastures 337 

insects affecting 557 

Japan, as a cover crop, Tenn 346 

liming experiments,. Pa 210 

meal, analyses, N.H 369 

mite, notei— ... 365 

red, culture experiments, Tenn_ 334 

red, effect on succeeding crop 337 

red, improvement 434 

resistance to Colletotrichum, 

Tenn B60 

seed production, O.S.B.A 441 

seed produdfiott in Idaho, Idaho 231 

seeding experiments, IJ.S.D.A«- 130 

stein rot, Investigations..^. 850 

sweet, . i8ee Sweet clover.) 

toxic effect on pigs - 589 

varieties 433 

' varieties, Can 634 

■'.varieties, Minh— 131 

' White, wEd u,. ordinary seeds— 338 

■' CMves,' .preservative value 469 

.doto,/ Isr 'dwestic use**«*« ST 


Coal-tar — Page. 

disinfectants, toxicity 284 

dyes, separation 12 

Coat color. (See Color.) 

Cobalt, toxic effect on plants 628 

Coccid enemies of grapes in Hungary 484 
Coccidse — 

of Florida 582 

of PhEippines 464 

Coccidiosis — 

in a calf 183 

in fowls in South Africa 83 

Coccus viridis, notes 364 

Oochplis amhiguelluj remedies 257 

Cochylis moth, control in Switzer- 
land 159 

Cockchafer, bacterial diseases of — 162 

Cockerels, feminization 275 

Cockroaches — 

destruction — — 558 

of North America 258 

physiology of digestion — 568 

Coconut — 

beetle, investigations 163 

bud rot, notes 553 ^ 

cake, analyses 771 

cake, feeding value 572, 771 

diseases in Dutch East Indies — 354 

diseases in Jamaica 758 

diseases in Malay States- 446, 460, 758 

diseases in Philippines 459 

meal, analyses 369 

oE, accessory growth substance- 265 

oil, determination in mixtures- 413 

^ oil industry in Philippines 807 

red weevE in Ceylon — 62 

tree caterpElar in Panama — 58 

Coconuts — 

culture 446, 642 

fertEizer experiments™ 144 

fertilizer experiments, P.R 748 

Insects affecting—— 157, 446, 459, 460 
Codling moth — 

eggs, destruction by nicotin sul- 
phate 860 

in Maryland 164 

Investigations 361 

life history, N. Mex 653 

remedies 540, 853, 867 

CmUnidea meromyzw, biology 566 

Coffee — 

bean weevil, studies 564 

black rot, treatment — — 351 

culture — 446, 542 

culture experiments- 845 

culture in British East Africa- 48 

diseases, notes 51,64$ 

fertilizer experiments, P.E^ 749 

grounds, analyses—-- — *. 62$ 

insects affecEhg 558, 86t 

leaf disease, treatment - 646 

root disease, notes - ' 547 

soEs of Java — 513 

, substitutes , 266 

■ transplanting, '' P,E—.„i,- ' .749' 

749 
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CoM — Page. 

effect on microorganisms 885 

storage in Canada 392 

waves in Florida, U-S.D.A 210 

(See also Temperature.) 

Voteopliora — 

carpmjolieUa, notes 762 

carpwfoUella, studies, TJ.S.D.A- 167 

volcJcei n.sp,, description 862 

Coleoptora of Quebec 461 

Goleosporium — 

soUdaginiSf spore germination 225 

soUdaginis, studies 553 

spp., occurrence in Vermont 254 


Coli bacillus. (See Bacillus coli com- 
munis.) 

Colleges. (See Agricultural colleges.) 
CoUetotrichum — 


camelUWj notes 354, 355, 548 

oereale, notes 147 

falcatum, studies 851 

glOBOsporioideSf treatment-. 455 

glososporioideSf variations 252 

nigrum, notes 547 

SQlaniooUim on eggplant 250 

spp. on coffee - 51 

Collodion — 

dialyzing membranes, prepara- 
tion 710 

germicidal effect i 752 

Colloidal metals, therapeutic value 585 

Colloids — 

chemistry of 309,501,708 

significance in physiology 820 

OollyMa alhuminosa, growth on 

Odontotermes — 849 

Color inheritance in animals- 269, 574, 776 
Colostrum- 

analyses — 780 

change Into normal milk — 780 

Columbia River, annual rise, tJ.S.D.A. 511 

Community development, plan, Ky — 694 

' Complement — 

fixation as affected by tempera- 
ture ' 79 

prescsrvatlon — 80 

Composttse, pollen presentation 

mechanism 226 

Concrete-— 

construction, college course in— 95 

fiow under sustained loads 290 

friction on various sub-bases — 290 

pavements, cracking and buck- 
ling — 891 

road aggregates, tests— 593 

sand, grading 389 

slabs, tests 189, 289 

slabs, tests, TJ.S.D.A — — . — — 490 

use on the farm. — — 87, 291, 292 
Confections, methods of analysis — — 315 

Conifer diseases in Italy 351 

Coniferous seedlings, dampIng-off — 5SS 

Ooniosporium spp. on sugar cane — 550 

goffem, notes- — 51 

'''' notes, , Can.— ,*-*—.*— 546 


Coniothyrium — Continued, Page. 

tiroleme, variation in 731 

Connecticut — 

, State Station, notes — 699 

State Station, report — 297 

Storrs Station, report 497 

Gonotrachelus juglandis, notes 762 

Qonetheyla rotunda, life history and 

habits 359 

Convict road camp, experimental, 

TJ.S.D.A 789 

Cookers, fireless, notes 867 

Cookery for campers 469 

Cooking — 

instruction in London 394 

Italian, notes 662 

military, manual 567 

New Mexican, booklet 568 

temperatures for 366 

Cooperative organizations, IJ.S.D.A- 895 
Copper^ — 

and phosphate mixtures as 

sugar reagents 614 

arsenate, effect on sugar cane 

roots 238 

compounds, effect on irrigated 

crops, Ariz 28 

effect on nitrogen-fixing bac- 
teria 428 

sulphate as a vermifuge, 

D.S.D.A 884 

sulphate, destruction of alg® by- 731 

toxic effect on plants 628 

Copra meal as a feeding stuff, Mich- 368 
Corks, extraction apparatus, treat- 

■ment 411 

Corn — 

and cob meal, analyses, Mass 665 

and corn products, use in the 

diet 662 

and cowpeas, associated growth, 

Tex 32 

and soy beans, associated 

growth 338 

and teosinte hybrids, immunity 

to aphids 661 

antineurltic vitamins in 681, 869 

as a foodstuff — 265 

as affected by soU temperature- 536 

barren stalks 849 

biennial cropping, TJ.S.D.A 430 

bran, analyses 369 

bran, analyses, Mass 666 

bran, analyses, N.Y.State — 67 

bran, analyses, Tex 369 

breeding experiments 336 

breeding experiments, Conn 231 

breeding, statistical study, 

D.S.D.A 232 

canned, examination, Me— 166 

chlorosis, studies - — 48 

chop, analyses 672 

chop, analyses, Tex 369 

cob and other ear characters, 

relation 532 

cracked, 572 
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Corn — Continued* Page. 

culture experiments S3@, 527, 735 

culture experiments, Can. 634 

culture experiments, Hawaii — 827 

culture experiments, Kans 630 

culture experiments, Minn 825 

culture experiments, Mo 217, 632 

culture experiments. Pa 229 

culture experiments, Tenn 334 

culture experiments, Tex-. 31, 829, 830 
culture experiments, B.S.D.A — 430 

culture in Montana, Mont 135 

culture in Utah, U.S,D.A 230 

culture, manual 93 

culture on Ozark uplands, Mo — 217 

diseases and insect pests, 

10.S.D.A S34 

distance experiments 335 

distance experiments, Tex 31, 335 

ear and kernel, measurements- 33 

earworm, notes, Kans 663 

earworm, notes, IJ.S.D.A 261, 445 

endosperm color and albinism, i 

correlation 28 

endosperm color, inheritance — 28, 

226, 737 

feed meal, analyses 369 

fertilizer experiments 230, 335, 820 

fertilizer experiments, Hawaii 828 

fertilizer experiments, Mass 218 

fertilizer experiments, Minn 825 

fertilizer experiments, Mo-^ — 217, 619 
fertilizer experiments, N.Mex — 634 

fertilizer experiments, S,C 517 

for silage, yields, Cal 174 

germ meal, analyses, Mass 665 

germ meal, analyses, N.Y, State 67 

germinated, meal from, Kans — 665 

germination studies 24 

gluten feed, analyses 369, 672 

gluten feed, analyses, Mich 368 

gluten feed, analyses, N.Y.8tate 67 

gluten feed, analyses, Tex 369 

gluten meal, analyses 369 

gluten meal, analyses, N.Y. State 67 

ground, analyses, Ind 376 

growth, metabolism, and im- 
bibition 729 

growth studies, methods 526 

haiwesting with , sheep, U.S.I). A. 68 

hogging-down, tf.S.D4A * 68 

hybridization and selection 336 

identification of races 33 

inheritance of endosperm color- 28, 

226, 737 

inheritance of mosaic pericarp 

color 332,531 

insects affecting 54,459 

insects affecting, U.S.D.A— '834 

irrigation ^periments, ' N.Mex 634 

meal, analyses - 572 

, meal, analyses, Mass 665 

mml, analyses, ,Mich 368 

meal, analyses, N.Y.State 67' 

meal, , composition and digesti- 
bility, ' 68 


Corn — Continued. Page* 

meal, energy yalue, TJ.S.T).A— 68 

mill market for, N.C — 895 

oil meal, analyses — - — 369 

oil meal for pigs 372 

Physoderma disease, notes, 

U.S.D.A. - 351 

place effect, U.,S.D.A 738 

preparation for steers, Mo 272 

production, 1918 program, 

U.S.D.A 833 

products, preparation, Wash 365 

root aphis, life history and 

remedies, U.S.D.A 54,764 

rotation experiments, Ohio 739 

rotation experiments, Tex 334 

rotation experiments, U.S.D.A 129 

sampling and grading, U.S.D.A- 140 

seed, home-grown -r. trans- 
ferred, U.S,D.A 788 

seed, sale by U. S. Department 

of Agriculture, U.S.DJi 834 

seed, selection, Cal 434 

seed, selection, Tex 335 

seed, selection and testing 739 

seed, testing, 111 834 

shrinkage tests, Ohio 840 

silage. (See Silage.) 
sirup and corn sugar, manufac- 
ture 266 

smut, studies 249 

soft, utilization, Iowa 532, 571 

stover silage, studies, Pa 270 

stover silage, studies, U.S.D.A- 802 

supplements for pigs, Ohio 473 

use by prehistoric Americans 167 

varieties 33,336,532 

varieties, Can 634 

varieties, Hawaii 82B 

varieties, Minn 131 

varieties, Mo 632 

varieties, Tex 31, 335, 829, 830, 831 

varieties, U.S.D.A — 31, 131, 430, 431 

water requirements, Mo 619 

water requirements, Nebr 228 

water requirements, Wash. 227 

weevil, remedies, U.S.D.A— 768 

yield as affected by change of 

place, U.S.D.A 738 

yield as affected by tillage- 815 

yield in relation to whather- 317, 415 
yield in relation to weather, 

Tenn 319 

Corncobs — 

analyses, Conn.State— 626 

analyses, Tex 309 

Cornell University, notes 499, 699 

Cornstalk beetle, rough-headed, life 
history and remedies, U.S.D.A— 263 

Cornstalks, feeding value, Cal— 168 

Cornstarch, manufacture — - 266 

Oomm c<mtr&verm as affected by 

ringing — 128, 

Oortieium mlmonicpUr, notes 53,759 

Oorpnmm notes-'--—**,. , 50 
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trisUSf notes™—, 465 

Oorpthttcha’--- 

ciliata^ studies, OWa 359 

monachal studies 858 

Oosmophila erosa^ life history 562 

Cosmopolites sordida, notes 1C4, 364 

Cossula magniflGa^ 

notes 762 

on pecan, U.S.D.A 157 

Cost of living — - 

in District of Columbia 769 

treatise — 392 

Cottage cheese, manufacture, U.S. 

D.A 178 

Cotton — 

anthracnose, treatment 234 

beetles affecting 61 

biennial cropping, U,S,D,A 430 

boll weevil, combating 233, 234 

boll weevil in Georgia 256 

boll weevil, investigations, 

U.S.D.A - 62 

bolls, internal disease of 351, 352 

bollworm, description 460 

bollworm, life history and reme- 
dies, U.S.D.A 261 

bollworm, pink, control, U.S.D.A, 834 

bollworm, pink, in Brazil 562 

bollworm, pink, notes 765 

bollworms in India 54 

breeding experiments 336, 526 

bugs, red and dusky, descrip- 
tions 460 

Caravonica, history 340 

culture experiments — . 230, 

336, 433, 526, 527, 635, 735 

culture experiments, Tenn 334 

culture experiments, Tex 31, 

335, 829, 830 

culture experiments, U.S.D.A 430 

culture in Brazil 135 

culture in San Joaquin Valley, 

Cal 740 

de Motril, history 340 

disease resistance 533 

diseases and insect pests, 

U.S.D.A-. 834 

Egyptian, factors affecting yield 338 

Egyptian, historical and botani- 
cal study™.—-. 533 

exports from United States 393 

fertilizer experiments-.™-™ 33, 433,627 
fertilizer experiments, S.C- 517, 533, 816 

fertilizer experiments, . Tex 832 

gin and warehouse law in Ar- 
kansas — I i 294 

hybridization and selection-— 336 

improvement — 635 

inheritance of bract teeth in — 532 

Inheritance of oil in-^ 533 

insects affecting 64, 61 

Insects affecting, U.S.D.A — 357, 834 

leaf blister mite, remedies 234 

. 'leaf spot, angular, treatment — 234 

leaf spots and mildew, notes — 350 


Cotton — Continued. Page. 

leaf worm in Brazil - 64 

marketing, U.S.D.A - 834 

mill operators, food raised by, 

U.S.D.A 792 

mill waste, analyses. Can 626 

new nematode infesting, U.S.D.A. 147 

production in United States 740 

production, 19 18 program, 

U.S.D.A 834 

red spiders on, U.S.D.A 63 

root disease, notes, Tex — . 334 

rotation experiments, Tex — 334 

rust, investigations — . 752 

rust, outbreak in Texas 149 

Sea Island, lint characters 234 

selection experiments 33, 336, 433 

spacing experiments, Tex 832 

spinning and weaving tests, 

U.S.D.A 434 

Stainer, life history and reme- 
dies 461 

stalks for cattle, Miss 371 

stalks, plowing under — 234 

stalks, silage from. Miss 371 

use by prehistoric Americans™^ 167 

variation in 340 

varieties 230, 233, 336, 433, 633 

varieties, N.Mex 634 

varieties, Tex 31,334,829,830,832 

varieties, U.S.!6.A 430 

warehouse law in Arkansas 294 

warehouses, regulations, U.S.D.A. 895 

wilt-resistant varieties 233 

wilts, notes 361, 547 

Cottonseed — 

cake, analyses, Tex - 369 

cake, digestibility 168 

cake, fertilizing value 220, 627 

cold-pressed, analyses, Tex 369 

feed, analyses 572 

feed, analyses, Mich 368 

feed, analyses, Tex 369 

gossypol-like substance in 801 

hulls, lintless, for cows, S.C 681 

meal, analyses — 369, 672 

meal, analyses, Ind 376 

meal, analyses, Mass 665 

meal, analyses, Mich 368 

meal, analyses, N.H - 369 

meal, analyses, N.T.State 67 

meal, analyses, Tex 869 

meal, availability in presence of 

sodium nitrate - 723 

meal, fertilizing value 33 

meal, fertilizing value, S.C — 517 

meal for human food 166, 566 

meal for pigs, Tenn 370 

meal for poultry, N.Mex— — ; 678 

meal, palatability and nutritive 

value — - , 66 

meal, toxicity 282 

meal n, velvet bean meal for 

cows, S.C; — — - — . — 680 

oil, accessory growth substance- 265 

oil, detection — — 62.6 
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Cottonseed — ContiBiied. Page. 

products, composition and use 266 

products, effect on composition 

of milk, Mo 682 

products, effect on texture and 

flavor of butter, S.C 683 

products, toxicity, determina- 
tion 113 

toxicity 801 

toxicity, U.S.D.A 685 

Cottonwood — 

analyses 309 

forcing experiments, Yt 443 

Cottony cusMon scale in Ceylon 561 

Coumarin in soils, studies, Ala. 

College 119,129 

County boards of agriculture in 

New Jersey 594 

Cower crops — 

culture in New Jersey, N. J 33 

for orchards, Pa 244, 245 

for orchards, Tenn 346 

for orchards, C.S.D.A 443 

Cow — ^ i 

manure, analyses. Pa 23 

stalls, lighting and ventilating.. 791 
testing associations in Nebraska, 

Nebr 278 i 

testing associations in Wiscon- 
sin, Wis 293 

testing, illustrated lecture, 

U.S.B.A - 95 

Cowpeas — 

and com, associated growth, 

Tex 32 

as a green manure 220, 230 

as a preliminary crop for wheat, 

Mo 619 

culture 231 

culture, Ala.Tuskegee 567 

culture experiments 336 

culture experiments, Hawaii 827 

culture experiments, Mo 217, 632 

culture experiments, Tenn 334 

culture experiments, Tex 829, 830 

culture on Ozark uplands, Mo — 217 

f^tilizer experiments, Mo 217 

fertilizer experiments, S.C 517 

plowing under, S.C 816 

recipes, Ala.Taskegee 567 

seeding experiments, Tex 32 ■ 

varieties 336 : 

varieties, Hawaii 827 | 

varieties, Mo-^ 632 i 

varieties, Tex 334, 829, 830, 832 ; 

Cowpox in horses--- 586 

Cows — 

advanced registiy, milk and fat 

production, U.S.B..A 377 

age at first calving - 74 

aged, milk and milk fat of, . 

678 

cost of , raising. Can ■ 679 

' , breeds, B.S.B.A 376 | 


Cows — Continued. Page, 

dairy, economy of production, 

Ohio — 277 

dairy, open shed v. closed stable 

for, Pa 277 

digestion experiments, Pa 73 

feeding experiments— 66, 168, 477, 778 

feeding experiments, Cal 174 

feeding experiments, Can 678 

feeding experiments, Fla — 87(5 

feeding experiments, Ind 375 

feeding experiments, Ky 680 

feeding experiments, Mass 571 

feeding experiments, N.Mex 681 

feeding experiments, Fa 73, 277 

feeding experiments, S.C 680 

Jersey and Holstein, economy 

of production, Ohio 277 

leguminous roughages for, Ohio 681 

milk flow as affected by age, Me. 176 

milk vein system in relation to 

production, Vt 476 

mineral metabolism, Ohio-, 779 

mineral metabolism, S.Bak 374 

nutrients returned by, Ohio 376 

pasturing experiments, U.S.B.A. 175 

protein requirements, Pa 74 

pumpkins for, Mass 571 

records. (See Dairy herd rec- 
ords.) 

sOage crops for, Cal 174 

sunflower silage for 74 

testing 74 

udder flora, Fa 76 

watering, Can 680 

watering at different intervals, 

S.Dak 374 

Crab apples, seed production. 111 246 

OramT>m hortuelluSj studies, XJ.S.D.A. 59 

Cranberries, insects affecting, XJ.S, 

D.A 460 

Cranberry — 

end rot, studies, XJ.S.D.A 252 

fruit rots, studies, U.S.D.A 454 

girdler, studies, XJ.S.D.A 59 

vlnehopper, notes — 659 

Cream — 

acidity, relation to butter qual- 
ity • 281 

cost of distribution, Mass.. 177 

neutralizing 281 

pasteurization for butter mak- 
ing, Ind 880 

tests, variations 280 

Creameries — 

cooperative, in Minnesota, Minn- 178 
cooperative, in Wisconsin, Wis- 293 

statistics in Canada- - 294 

Creamery license division, report, 

. Ind 281 

Creatln — - 

excretion, in children- — 569 

origin ' '869 

Cremastm n.spp., des'criptions— — 'Op 
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Creosote, penetration of hardwoods Page. 


hy, U.S.B.A 892 

Gresol preser'vatives — 

determination in serums 316 

preparation * 378 

Cresols, commercial, toxicity 283 

Cricket, dark brown, injurious to 

plants, P.E 761 

Crimson clover, liming experiments- 21 

Orioeeris asparagt {See 'Asparagus 
beetle.) 

Oronartium — 

cere'brum on Norway pine 864 

comptoniw, notes 465 

Hbieola, diagnosis, U.S.D.A 356 

HMcola, dissemination by gipsy 

moth larvffi, U.S.D.A 860 

Hbicola, inoculations on Kibes 151 

riUeola, notes 254, 355 

spp., inoculation experiments™ 253 

spp., pycnial stages 253 

spp., spore germination ..... 225 

Crop — 

production in Saskatchewan 594 

production in Switzerland in 

1916 91 

production, relation to weather, 

U.S,D.A 208 

reports, U.S.D.A 91, 

294, 393, 596, 695, 793 
rotations. {See Eotation.) 

yield, analysis 338 

Cropping systems — 

climatic control 414 

for Middle Atlantic coastal 

plain, U.S.D.A 816 

for Washington, Oregon, and 

Idaho, U.S.D.A ....... 824 

Crops — 

cost of production, determina- 
tion 89 

effect on nitrogen content of 

soils, Tenn ... ..... 213 

food value per acre, U.S.p.A^ — 292 

loss in weight after harvesting. 635 

toxic effects of copper on, Ariz. 28 

Crossties — 

identiffcation of wood, U.S.D.A. 645 

indus|ry in Canada.. 147 

OrotaZariOr---- 

juncea, nodule formation 528 

sirie^ta as a ^green manure 220 

usaramoeneU as a gi-een manure 637 

Croton-bugs, destruction. 558 

Crown gall-— 

chemically Induced 648 

studies-.-. — .. — ...... — 752 

studies, O^ex 862 


Crows, econoinic statns, U.S.IXA — .. 856 

Crude-"* 

fiber. (See CeHuIose.) 
petroleum. {Bee Petroleum.) 
0rMPtofMria ^aponloa, fertiliser ex- 
periments— — , ; 624 

C^ptorhpmfms lopotw, notes.. — 155, 358 
Ciiban Experiment Station, notes—. 500 


Cucumber — Page. 

beetle, spotted, remedies 864 

diseases in Michigan ....... 545 

downy mildew, studies, Mass 249 

first generation crosses, Conn, 

State 241 

scab, studies 449 

skins, analyses .... 626 

wild, seeds of ... 410 

Cucurbits, parthenogenesis in «... 331 

Cullcidffi. {Bee Mosquitoes.) 

Cultivation, mechanical, in France. 790 

Culture — 

media for water examination 591 

media, improvement 710 

media, tests 684 

solutions, studies 730 

Culverts, concrete highway, plans.. 189 

Cumbu, culture experiments 433 

Cuprammonium washes, studies, 

N.H 256 

Currant — 

borer in Tasmania 261 

fruit fly, studies, Me 466 

leaf spot, studies, Can 546 

root rot, studies 650 

Currants — 

black, abnormal blossoms 552 

black, “ reversion ” of 650 

culture and marketing, Ind 844 

culture in California 346 

culture in western Washington, 

Wash , 298 

fertilizer experiments 540 

insects affecting, U.S.D.i^ 843 

resistance to pine blister rust 151 

sprayed, arsenic on, N.H 55 

Cutworms — 

control in gr^nhouses, Oliio 762 

life history and remedies, 

U.S.D.A 54 

Opamopsis psoraUoides, analyses.— 572 

Cyanamid — 

as a source of nitrogen, Fa — 220 

preparation 711 

Cyanld, effect on oxidation in arsen- 
ical dips ...... 685 

Cyanuric add — 

distribution in soils 202 

identity with “ tetracarbonl- 

mid ” 202 

CyetooepMa villoea, life hfetoiy— . 863 

Oylas — 

formicarim, notes 467,564 

formioarim, notes, Ala.College« 864 

spp, stacking sweet potatoes, 

U.S.D.i 364 

Oylindrooladiitm scopuriww, studies. 354 

O0lndro8poriufp^ padi, notes, Can — 546 

Oyllene roMnim, notes^ — 459 

Oymatodera estMops, notes — 61 

Cynipoldea, type species of ^ 

Cynipa eaUda, notes — - — 654 

Oymdon plecto istwhyvm, stories. 66 

Oymmyia e/adm^edm, jhibematlojB — '262 

CyphelU kevem, notea....^— 52, 759 
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Cystin. — Page. 

additioB to loW”proteiB diet 570 

aistrltive Taltie 569 

Cytology, methods and value 328 

Cytoplasm, fixation - — 329 

Vytoapora — 

BaoGhari, studies — 851 

stioto stoma and Phoma as- 

para^i^ relation 752 

Baetploctendum mgpptiacum^ studies 60 

Baincha as a green manure 220, 336 

Dairies — 

farm, plans 292 

inspection and sanitation, Ky — 781 

Dairy — 

bacteriology, outline 781 

farms, sbare-rented, in Wiscon- 
sin and Illinois, U.S.D.A-.: 877 

berd records 74 

herd records, Minn 176 

herds, accredited, papers on — 179 

herds, care and management, III. 278 

herds, economy in relation to 

size, Del 777 

herds, improvement, Pla 877 

herds, management 578 

herds, management, Idaho 777 

house, plan, U.S.D.A-. 480 

industry in New Zealand 281 

produce, cost of production 894 

production, maintenance, U.S. 

D.A 777 

rations, computing. Pa 73 

records, illustrated lecture, U.S. 

DJ. 95 

score card, scope and use, Ky — 781 

sires, effect on production of 

herd, Vt 476 

sires, futurity test, Me 176 

sires, pure-bred, value. Wash 298 

Utensils, effect on germ content 

of milfe, 111 .... 878 

Dairying — 

in Colorado 378 

in Florida, Fla 877 

in Dnited States, D.S.D.A 777 

in Uruguay 778 

DaMn’s solution- — 

action on necrotic tissue 685 

flomjKMsition and use — 782 

use .... 283 

Dark day in Jamaica, D.S.D.A — 210 
Dasheen — - 

culture 231 

digestibility and use as human 

food, D.S.D.A 468 

DflWieism rhodophaga^ notes- 155, 358 

■Batmia iwtegmrima — 

notes — «... 762 

■ ' on pecan, D.S.D.A 157 

Dates,' culture in Egypt-. 347 

Delaware — 

CoHege, notes 96,399,699,900 

Station, notes 96, 900 

MphacWa^ new/ of Hawaii— , 657 

notes— , 51 


Demodeas — Page. 

eHnaoei ii.sp., description — 865 

mmcardini n.sp., description— 865 

Dendrometer, description 248 

Dendroplioma cofeicolu, notes 61 


Department of agriculture, (See 
United states Department of Agri- 
culture.) 

Depressaria persieceella^ biology and 


remedies, D.S.D.A 861 

Derbidae of Philippines 461 

Dermacenior — 

alhipictm affecting moose — 487 

alMpictus in Minnesota — 566 

venustm in California 484 

Derm-atoMa cpaniventris, notes 362 

Derostenus palUpes n.sp., description 165 

Desiccation of the earth 718 

Development Act in Great Britain — 794 

Dew, relation to spread of plant dis- 
eases, U.S.D.A 47 

Dewberries, culture experiments, Tex. 41 

Biaohasma — 

fullawayi, notes 767 

fullawapi, studies, U.S. DA — 669 

tryoni^ studies, U,S,D.A 659, 767 

Diamino acids in proteins, nutritive 

value 569 

Diaporthe phaseolorum, investiga- 
tions, U.S.D.A 449 

Diaprepes In West Indies 61 

Diarrhea, bacillary white — 

in fowls 689 

in fowls, Mass 281 

Diarthronomyia hypogwa — 

in United States 160 

notes — 358 

Dlaspinm, new, of Italy 460 

Diatrma spp. in British Guiana 459 

Dihothriocephalw lapus, life cycle 783 

Dibrachys — 

australia n.sp., description 768 

clisioccmpss^ notes — 665 

Dichloramin-T — 

composition and use 782 

preparation 378 

Bictpophara spp,, key 560 

Diotpophora phoMoidea^ notes - 550 

Dictyophorodelphaos mirabUis^ no|es- 657 

Didgmium nigripes^ sexuality in 331 

Didgmosphceriu coffeicola, notes 51 

Diestrammema martMrata, economic 

importance 258 

Diet— - 

deficiencies, correction 367 

effect on reproduction in albino 

rats 770 

for nursing mothers 167 

of cafeteria patrons.—, — 366 

of families in District of Colum- 
bia ' 769 

of laborers in Glasgow 267 

of munition workers in England 267 

of working women in Boston-.-,- 64 

poor . in calcium, effect ' 570 

relation' to diseases— ■ 267' 
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Diet-— CoBtinuea. Page. 

relation to pellagra 366 

r61e of vitamins in 508 

war-ration, in England^, 167 

(See also Food.) 

Dietaries, calculation 366 

Dietary studies in cities 63 

Digestion, specific parenteral 680 

Digituria-— 

dida-ctpla, tests, Hawaii 828 

horisontalis, studies - 66 

BUophomta ello, notes 261 

Bluing room service, public, in 

United States.^ ' 769 

BiospUua neoclyti n.sp,, description- 165 

Dlpbtberia toxin, studies 886 

Diplocoocus — 

lymantric^ parasitissing gipsy 

moth 159 

melolonthw, studies 162 

BiploMa — 

coffeicola, notes 51 

gri^oni, relation to apple sour 

sap 452 

D^lota^is mcamta, notes 762 

Dipping fluids, oxidation 585 

Diptera — 

classification 161 

of Denmark 263 

of Philippines 466 

parasitic, of Africa 263 

viviparous 261 

Discosia thm, notes 51 

Diseases — 

diet deficiency, notes 267, 568 

insect-borne, notes 558, 680 


of animals. {Bee Animal dis- 
eases.) 

of plants. {Bee Plant diseases.) 
Disinfectants' — 


new 782 

phenol coefficients 581 

Distillation under dimished pressure, 

apparatus for 309 

Distillers’ grains — 

analyses, Mass — . — , 065 

analyses, N.H- 369 

dried,' analyses- * — ^ 369 

dried, analyses, Mich— 368 

dried, analyses, ■ N.Y.State. 67 

Distillery vinasse, fertilizing value- 515 

Distilling head, description 10 

Dock sawfly, notes — 156, 358 

Dockage — 

in marketing wheat, U.S,D,A— . 840 

on wheat, computing.^^; — 694 

Dogwood, analyses... — . 309 

DoJich-os— 

Mflorm, analyses ’ 368 

lahMbj analyses — 368 

Mtahj culture experiments 336 

laUahf nodule formation 528 

Dolomite, fertilizing value 124 

BotMoMm popiilea — - 

notes — 147 

notes, N.Mex 646 

Douglas fir, second-growth, source of 
;:;®eed, U.S.D,A — 145 


sDBj-Eom 945 

Dourine — Page, 

diagnosis by conglutination 

method 483 

in Iowa 78 

Drainage — 

effect on bacteria in peat soils 420 

farm, notes 690 

farm, notes^ Wash 497 

farm, notes, Wis 691 

in California, Cal 288 

in New Zealand 690 

in Nova Scotia 288 

in southern Louisiana, U.S.D.A- 387 

in Virginia 889 

of alkali lands 591 

of irrigated lands, U.S.D.A 388 

of peat lands 591, 690 

pumping in relation to rainfall, 

U.S.D.A 387 

Dried blood — 

adulteration and use 711 

availability in presence of so- 
dium nitrate 723 

effect on composition of wheat, 

Ohio 518 

fertilizing value, Mass 218 

fertilizing value, Pa 220 

fertilizing value, S.C 517 

nitrification as affected by lime, 

Ala.Collcge 119 

Dried milk, analyses 804 

Drinking glasses, sterilization 663 

BrosopMla — 

ampelophila, (Bee Pomace fly.) 

melanogaateff food of - 61 

Drugs, inspection in North Dakota, 

N.Dak - , 167 

Dry farming- 

crops for beef cattle, N.Mex 872 

effect on soil moisture, Utah. 319 

experiments, Mont 333 

Drying plant, community, U.S.D.A 716 

Duabanga sonneratioides, distribution 

and use 751 

Duck manure, analyses. Pa 23 

Ducklings as affected by rice diet, 

Can — 677 

Ducks, gonadectomy and secondary 

sex characters 170 

Dumm wheat. {Bee Wheat, durum.) 

Dust- 

bacteria in 885 

prevention experiments, U.S.D,A- 790 

prevention on roads— 87 

sprays. {Bee Sprays.) 

Dye plants of Chile 336 

Dyestuffs — 

from Latin America — — 248 

vegetable, of New Zealand— 309 

Dynamite, effect on yield of cotton 

and corn, Tex - 335 

Dysdnetm bidentatus^ notes — — , 459 
Dyaderotts— 

delauneyij life history and rem- 
edies — ' 461 

suturellm. {Bee Cotton stainer.) 
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Dysentery—" Page. 

amebic, transmission by flies 563 

chronic bacterial. (See Jobne’s 
disease.) 

Dytiscns destructive to mosquito 

larvi® 766 

Barias spp. and Rbogas parasite in 

India 54 

Earthquakes in California during 

1916 116 

Bartlaworms transmitting nematodes 

to fowls — 83 

Earwig, European, life history and 

remedies, TJ.S.D.A 56 

Echinoc'UstiB oregana^ seeds of 410 

Economics, rural, (Bee Rural eco- 
nomics.) 

Bctogony, definition 526 

Bddoes, varieties 33, 335 


Education — 

agricultural. (See Agricultural 
education.) 

at Pan American Scientific Con- 


gress 794 

Egg- 

albumin, nitrogen distribution in 310 

laying contest at Yineland, N.J_ 677 

laying contest in Ireland 172 

laying contest in Nev: South 

Wales 72 

laying contest in Queensland — 173 

laying contests in England 72 

preservative, analyses, Can 666 

production, breeding for 172 

production, feeding for, W.Ya — 577 

production in Rhode Island Red 

fowls, E.S.D.A 876 

production in winter, Wash 497 

production, relation to pigmen- 
tation 276 

production, selection for 276 

production, studies 171, 172 

production, studies, Mont 373 

shells, analyses 626 

Eggplant — 

color inheritance 443 

early blight,' notes, Wis 461 

lace.' hug, studies- — 858 

Eggs — 

characteristics, W.Ya 577 

cost of production, N.J 373 

fertility experiments. Can 677 

for hatching, shipping long dis- 

tanceSr Can 677 

incubation, N. I- 876 

incubation, Wash 796 

marketing by ' parcel post, 

U.S.D.A ^ 72 

marketing cooperatively 392 

marketing in Canada 294 

packing — . — . — 94 

partly incubated, shipping, Can, 677 

' preservation — — - 867 

production for war emergency 94 

standardizing, Wash- - 298 

'' Egrets, ' 666 


Bimeria sPkdce as a cause of cocci- Page. 


diosis in calves 183 

BlacMstus sanninoidew n. sp., de- 
scription - — 566 

Elaphidion villosum on pecan, 

U.S.D.A 167 

Elateridse, phylogeny 664 

Electric motors for irrigation pump- 
ing, Mont — 186 

Electricity — 

effect on plant growth 525, 526 

use on the farm 791 

Electrolytes, measuring conductivity 523 

Bleusine coraoana — 

analyses 368 

culture experiments 135 

Elevator dust, analyses, Can 666 

Elk, book on 53 

Elm. — 

forcing experiments, Yt 443 

tree beetle, destruction by Eng- 
lish sparrows 457 

Embryomas in plants - 752 

Emetin, germicidal action - 180 

Emmer — 

culture experiments, Can — 634 

culture in Wyoming, Wyo 527 

varieties. Can 634 

varieties for Utah dry lands, 

U.S.D.A 230 

Emmesomyia n,g. and n.spp., notes- 659 

Bmpoa rosw — 

in Nova Scotia 156 

life history and habits 859 

Bmpoasca — 

maU. (See Apple leaf-hopper.) 

sp. affecting pecan 762 

unioolor^ life history and habits- 859 

Bnarmonia oaryana, notes 256, 762 

Endive, mulching experiments, Mont. 344 

Endothia — 

gyrosa, distribution in America- 52 

spp., pigments - — 225 


Engineering, agricultural, (iSee Ag- 
ricultural engineering.) 

Engines — 

internal combustion, new fuel 

for 893 

oil and gasoline, for irrigation, 

Mont 186 

steam, tests of fuel 291 

English sparrow, food habits-. 457 

Eniammha histolytica, transmission 

by flies 563 

Enteritis — 

bacillary, transmission by flies- 363 
chronic, (Bee Johne*s disease.) 
Entomology — 

bibliography 256 

economic, in America - 459 

textbook 93 

treatise — - ' 857 

Entomosporium maoulatum, notes 853 

Bnzym action, studies 709, 802, 803 

Enzyms— 

of germinating red gram— ' t 
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Inzyms-— Coatiniied. Page. 

of milk and butter, IT.S.D.A 479 

of pancreatic juices coagulation- 710 

proteolytic, textbook - 611 

lil$>liedrm nitklus n.sp., description 1G5 

EphelU notes^ 547, 848 

Ephedra maoe.Uaria, notes 363 

Epteootics and tbelr control during 

war 287 

Epochra oanandensis. {See Currant 
fmit-fly.) 

Eppris ewtramm n.sp., notes 557 

Eragrostis spp., studies 66 

Eriosoma — 

pyricola, studies 560 

ulmi, studies 464 

Erpsiphe graminis, notes 48 

Erythrocytes of ox, pig, and sheep- 481 

Essential oils in India 8 

Ester-hydrolyzing substances, activ- 
ity 803 

Ethylgalactosid, sources 429 

Eucalyptol chlorination products, 

preparation 378 

Eucalyptus — 

oil industry In Nilgiris 8 

variant forms 45 

Eudemis hotrcma, remedies 257 

Euetheola rugiceps, life history and 

remedies, U.S.D.A 203 

Eulachon, use as food 468 

Euleccmium^ 

oorwl, notes 464 

persicw, (See Peach-scale.) 
Eupatorium — 

agertoideSf toxicity, Ala.Col- 
lege 883 


oJtow, toxicity, tJ.S.D. A- 685, 883 
Euproctis Ghrgsorrhcea. (See Brown- 
tail moth.) 

EuptBTomatus tachinw n.sp,, descrip- 


tion — - 165 

Euryachora ooffedcola, notes 61 

Eurydimta UMieorpus n.sp., de- 
scription - 565 

Eurytpma pteaodis n.sp., description- 566 

Museepm Matm^ notes, U.S,D.A 864 

Eutelus — 

hetulm n.sp., ■ notes 665 

hrughoplmgi n.sp., description— 165 


Mutettiso teneltOf, (Bee Beet leaf- 


hopper.) 

Eutfwips-- 

citH, (Bee Orange thdps.) 
pyH, (Bee Pear thrlps.) 

Eutypii luUhunda mfekola^ notes— 61 

EmaUa paulownim n.sp., description 648 

Emoa ewoellenSj notes — 60 

Evaporation— 

and absorption, D.B.D.A — — 210 

' ' formula, tJ,S.D-A — — 511 

fropa ciMulw water surfaces 115,223 

from ' snow fields- 416 

froni snow surfaces, D.S.D.A— 209 

lunar periods in, D.S.D.A — - — 510 

' studies— — —•» — 522. 

'Studies, equipment for—, , 115 


Exoasous deformms-^ Page, 

notes - 60, 550 

notes, Can - 646 

Exoiaaidium — 

hesperidum n.sp., description 849 

vexanSf notes 354 

Experiment — 

station in Santo Domingo 99 

station in Virgin Islands 608 

Station Eecord, notes 600 

station workers, war service op- 
portunities 1 

stations and extension service, 

closer relation 6 

stations in Prance 406 

stations, insular, investigations 

at 601 

stations, laws concerning, 

U.S.D.A 95 

stations, war emergency activ- 
ities 4 

stations, work and expenditures, 

U.S.ftA 898 

(Bee aUo Alabama, Alaska, 
etc.) 

Extension work. (Bee Agricultural 
colleges md Agricultural exten- 
sion.) 


Extraction apparatus, treatment of 


corks 411 

Eye fly, life history and habits 359 

Fagopyrismus in pigs 689 

Pairs, community, U.S.D.A, — 392 

Fairy rings, fungus, studies, U.S.D. A- 222 

Fannia pusio, notes — : 557 

Farcy. (Bee danders,) 

Farm — 

animals. (Bee Live stock.) 
buildings, heating systems for — 492 

home, relation to food supply 

and labor problems 694 

homes, water supply for 391 


laborers. (Bee Agricultural 
laborers.) 

lands, purchasing in New York 494 
machinery. (Bee Agricultural 
machinery.) 

management courses in agricul- 


tural colleges 696 

operations, climatic control 414 

products. (Bee Agricultural 
products. 

reservoirs, U.S.D.A- 84 

survey in Washington, Oregon, 

and Idaho, U.S.D.A 824 

wastes, utilization for feeding, 

U.S.D.A ' 168 

Farmers — 

cooperative buying organizations, 

Minn 1^0 

institutes in United States, 

U.S.D.A — 899 

Farming — 

In blue grass region, Ky- — — . 693 

In England, treatise — 192 

in Provo area, Utah, U.S.D.A — 493 

in Tennessee— ' 91 
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laming-— Coiitiiiiiei. Page, 

near Monett, Missonri, U.S.D.A 894 

profitable, notes 493 

textbook 

(See also Agriculture.) 

Farms— 

diversifiefi, in Texas — 89 

for sale in Maine 9i 

in New Hampshire, list and de- 
scriptions 192 

irrigated, operation, Utah 391 

irrigated, profits from, U.S.D.A- 493 i 

irrigated, selecting, U.S.D.A 186 

methods of organizing 191 

sewage disposal on, Mont 188 

water supply for, Mont 188 

Fats — 

and fatty acid derivatives in the 

diet 570 

determination in condensed milk 

and milk powders 314 

edible, in United States 265 

from petroleum ii 714 

in cookery 366 

methods of analysis 206 

methods of sampling and analy- 
sis 804 

of grain sorghums, Okla 410 

of Bhus ImHna and B. diver- 

siloM 202 

sampling 206 

Fatty acids. (iSfee Acids.) 

Fauna of Wyoming, U.S.D.A 255 

Feathers, melanin pigment of 171 

Federal — 

Board for Vocational Education, 

report 596 

Farm Loan Bureau, organiza- 
tion and purpose 191 

Feed rack, description 693 

Fee#ig— 

,,'-^>farm animals, treatise 268 

Nummary of investigations 572 

Feeding stuffs — 

analyses — 369, 411, 572 

analyses, Can 666 

buying, Vt 470 

effect on eggs, W.Va 677 

effect on texture and flavor of 

butter, S.C 683 

inspection and anaylses, Mass^ 665 

inspection and analyses, Me — 772 

Inspection and anayises, Mich... 368 

inspection and analyses, N.H 368 

inspection and analyses, N.Y. 

State - 67 

inspection and analyses, Tex^- 369 

inspection and analyses, Vt-, — 470 

inspection in North Carolina — 572 

inspection in Pennsylvania 369 

law in Michigan, Mich 368 

law in Texas, Tex 369 

of minor importance, Cal 168 

ntilissation by fat cattle, U,S. 

D.A. — ^ 469 

' ' valuation — 66, 367, 368 

(See Mn4s,) 
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Feeds. (See Feeding staffs, | jpage. 

Feldspar — i 

as a source of potash — — ! 123 

fertilizing, value, Mass ) 218 

Fence posts — | 

fungi attacking, Mo j 645 

preservation 5 643 

preservation, Mo 64*4, 645 

preservation, Pa i 248 

Fennel, presence in flour ; 712 

Fermentation — 

alcoholic, studies > 317 

viscous, studies - ' 317 

Ferments* {See Bnzyms.) 

Fern — 

caterpillar, notes 358 

poisoning in horses 788 

Fertilime, analyses, Can 626 

Fertilizer experiments — 

Can. 624 

Minn. 120, 825 

Pa. 19 

at Pee Dee substation, S.C 816 

in Rhode Island 326 


(See also special crops.) 
Fertilizer requirements of soils. 

(See Soils.) 

Fertilizers — 


analyses 411, 425 

analyses, Can 626 

application 624 

application, Mo 619 

effect on composition of wheat- 438 

effect on composition of wheat, 

Ohio — 518 

effect on quality of tobacco 139, 140, 239 
effect on quality of tobacco, Pa- 37 

effect on weed gi’owth in 

meadows - 141 

imports and consumption in 

United States 817 

inspection and analyses, Ky 124 

inspection and analyses. Mass- 626 

inspection and analyses, N.H 328 

inspection and analyses, R.I— 521 

Inspection and analyses, S.C 521 

inspection and analyses, Tex, 328 

Inspection and analyses, Vt— — 425 

inspection in California, Cal 425 

inspection in' Maryland 425 

law in Delaware 124 

long continued use, Fa 220 

manufacture, Vt 423 

mixing 519 

nitrogenous. (Bee Nitrogenous 
fertilizers.) 

phosphadc. (Bee Phosphates.) 
potash. (See Potash.) 

prices, 1907-1917 621 

profits from, Ohio 219 

residual value 527 

supply in United States, 

U.S,D.A 820 

textbook * 196 

use ; • 119 

use, Cai— — 119 

use in war time, OMo 723 
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Fertilisers— Contiaiiea. Page. 

(See also specific materials.) 

Fescue grass, culture experiments 133 

Feterita— 

chop, analyses, Tex 369 

cultnre experiments, Tex 829, S31 

culture in eastern Oregon, 

U.S.D.A 432 

fats an<1 fatty acids of, Okla-.. 410 

fertilizer experiments, Tex 830, 832 

fertilizer experiments, U.S.D.A- 431 

for silage, yields and value, 

174 

seeding experiments, Kans 630 

Fetuses, transmission of antibodies 

to in utero 284 

Fiber — 

crops in Chile 336 

crude. (Bee Cellulose.) 

industry in Antigua 336 

plants, kapok-like 629 

Fibers — 

plant, check list 637 

textile, use in chemical analysis- 9 

Fibrin— 

from different animals, analyses 110 

nitrogen distribution in— 310 

swelling in polybasic acids and 

their salts 602 

Ficus laurifoUa latex as a vermifuge, 

U.S.D.A 884 

Field crops — 

cost of production, Can 634 

Insects affecting 459, 556 

manurial requirements 1 — 432 

native, culture in Madras 230 

water requirements, Nebr 228 

water requirements, Wash 227 

(Bee also special crops.) 

Field experiments — 

error In, TJ.S.D.A 743 

technique, U.S.P.A- — 429 

Field peas. (Bee Peas.) 

Fig- 

canker, notes — . — 454 

dieback, notes^.- — 454 

leaf blight, cause 252 

tree borer, three-lined, studies, 
IT.aB.A 863 

Figs— 

eolture in Florida 845 

varieties, Tex 41 

Filariasis in America — 580 

Filter, paper pulp, notes 506 

Filtering tube, description 411 

Fir- 

balsam, factors influencing re- 
production 45 

Douglas, seeds of — — 45, 347 

timber nailed |oints, tests 892 

Fire— 

blight, dissemination by in- 
sects — 558 

Wight, investigations, Ohio 363 

Wight, transmission by bees 164 

prevention and Are fighting on 

the faro, WiS.D*A’.«.w*— .—.r 492 


Page. 


Fireless cookers, notes 867 

Fires, forest. (Bee Forest fires.) 

Fish — 

as a food resource 165 

cured and salted, in United 

States, U.S.D.A 866 

distribution to Minnesota farm- 
ers 155 

louse, notes 661 

meal for cows, Can 679 

meal for pigs, U.S.D.A 472 

meal, palatability and nutritive 

value 66 

preserving for domestic use 468 

production and protection in 

United States 663 

purchasing and use 867 

recipes 165, 468 

scrap, analyses, N.Y.State 67 

scrap, fertilizing value, S.C.-. 617 

Flax — 

chaff, analyses, Can - 666 

culture experiments 132 

culture experiments, Can 634 

culture experiments, Minn 825 

culture in Utah, U.S.DA 230 

fertilizer experiments-, S3 

fertilizer experiments, Can 634 

fiber, studies, Can 646 

liming experiments 34 

pests and diseases in New Zea- 
land 257 

rotting, review of literature...^* 715 

rotation experiments, U.S.D.A* 129 

seeding experiments, XJ.S.D.A 431 

shlves, analyses, Can 666 

varieties, Can 634 

varieties, U.S.D.A 31, 230, 431 

wilt, investigations, U.S.D.A 449 

Flaxseed and legume combinations, 

preparation, Wash 365 

Fleas and their control, U.S.D.A 363 

Flies — 

control in military camps 60, 262 

house, (Bee House fly.) 

muscid, winter observations* 262 

overwintering — 766 

relation to bacillary enteritis 363 

relation to poliomyelitis^ 262 

remedies * * 282 

repellents, Can * — 679 

studies 563 

traps for * 60 

white. (Bee White ,fly.) 

Floods of southern California — *.* 890 

Flora — 

of Rocky Mountains and adja- 
cent plains , 732 

of Wyoming, U.S.D.A 255 

Flour — 

antineuritic properties after 

baking 481 

baking qualities, Kan 663 

barley, analyses, Can***** 666 

burned, milling, and baiting tests ' ^ 567 

catalase activity— ''712 
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Flour — CoBtimied. Page, 

conservation in United States — 792 

determination of fineness 314 

Judging 711, 712 

low-grade, analyses 369 

low-grade, analyses, Mass 665 

low-grade, analyses, N.H 369 

milling 538 

poisonoas 712 

red dog, analyses 572 

red dog, analyses, Mass 665 

red dog, analyses, N.Y,State — 67 

supply in United States, U.S.D.A. 867 

Flower gardens for little girls 297 

Flowers — 

breeding experiments, Can- 641 

cultivated, injury by bees 264 

culture experiments, Can 641 i 

greenhouse culture 39 

of western United States, guide 732 

varieties, Can 641 

varieties, Tex S42 

Flue dusts, analyses 424 

Fluids, revolving, dynamics, U.S.D.A. 210 

Fluorin, determination in presence of 

phosphorus 313 

Fodders of South India, analyses — 368 

Fog— ' 

along California coast, U.S.D.A. 511 

at United States lighthouses, 

U.S.D.A 511 

effect on redwood 522 

relation to spread of plant dis- 
eases, U.S.B.A — 47 

signal machinery, acoustic ef- 
ficiency, U.S.B.A 510 

Ftmes — 

<mstr&Us, notes 548 

tiffmsm, notes 52,53 

tuoiduSs notes 354 

pinicGla, treatment 855 

Food — 

and nutrition, chemistry of, 

treatise — 661 

bacteriologies examination, 

toeatise — , — ; — ' 11 

buying ' — . — ' — 366 

cereal, (See Cereal foods.) 

chart, description 64 

composltioii and cost 366 

conservation- 94,167,266,662,770,795 

conservation, N.Dak 266 

general discussion with recipes- 867 

home drying and canning 94 

In war time, book 662 

Inspection in Kentucky, Kj — 867 

inspection in North Dakota, 

N.I>a& 167, 867 

inspection in Wisconsin 867 

left-over, utilisation 770 

marketing in New York 293 

plants of ancient America 167 

preparation 663 

preparation and use, 'Conn.State 662 

prices in England 90 

pdc^ ' ia WashlB'gton State..* 568 


Food — Continued. Page, 

production and conservation by 

boys’ and girls’ clubs 795 

production for 1918, U.S.D.A— 89 
production in Great Britain — 102, 192 

production in Poi'tugal 99 

production in United States- 101, 266 
production, increasing, Wash-- 298 
products inspection law, U.S. 

D.A 366 

requirement In infancy 267 

supply in various countries 494 

supply of France 806 

supply of Germany 203 

supply of Great Britain — - — 266, 694 

supply of Jamaica 760 

supply of poor families 769 

supply of United States, U.S. 

D.A 806 

survey in United States 366 

tables, booklet 469 

terms, notes — * 366 

valuation 64 

values per acre of staple farm 

products, U.S.D.A 292 

(Bee also Diet.) 

Foodstuffs, cereal and vegetable, in 

United States, U.S.D.A 866 

Foot-and-mouth disease- 

in Iowa - 78 

in Sweden .... 784 

Forage — 

mixtures, digestibility 778 

poisoning, studies, Ky 383, 384 

Forage crops — 

breeding experiments - 526 

culture experiments — - 433, 526, 736 

culture experiments, Hawaii 828 

culture experiments. Mo 632 

culture experiments, Tex SI 

fertilizer experiments- - 433 

tests, Hawaii - - 827 

varieties — 433 

varieties, Mo 632 

varieties, Mont — 333 

varieties, Tex_- - SI 

varieties, U.S.D.A, 431 

winter, Cal 735 

(Bee also spe^al crops.) 

Forest — 

administration. {Bee Forestry.) 

associations of Gulf Coast- 145 

botany of India 332 

experiment station at Cloquet, 

report, Minn 845 

exploration in Patagonia 246 

fires in Connecticut, Conn.State- 246 

fires in Oregon— 544 

fires in Texas 145 

fires in United States — 317 

lands, State ownership 349 

pathology problems In United 

States 365 

plantations at Axton, New York- 348 


products of Canada, statistics 146, 147 
rep^oduotioh, natural, UAB.A;. , 145 
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Forest — Continued. Page. 

KesearcJi Institute, Behra Btm, 

report 54S 

seeds. (Bee Tree seeds.) 

sites, determination 846 

soils, composition T22 

supervisors, teelinical education 

for 495 

survey of town of Redding, 

Conn. State — 247 

taxation in United States 543 

tent caterpillar, notes- 358 

trees, (Bee Trees.) 

Forestation — 

in Norway * 544 

of sand dunes, U.S.B.A 348 

studies, Minn- - 845 

Forestry — 

farm, notes 543 

field parties, first aid manual, 

U.S.I>.A 645 

in 'America 643 

to Balucliistan 846 

to Canada — 246,349 

to Colorado — 643 

to Great Britain 544 

to Hawaii 644 

to Hokushu, Japan 447 

to India 144.247,643,845,846 

to Kentucky 543 

to Korea 349 

to Latin America— — 246 

to Maryland 144 

to New Brunswick 543 

to New Zealand 247 

to North Carolina 543 

to Oregon 544 

in Pennsylvania, Pa-. 44 

to Philippines 45, 246 

in Queensland 145 

to Russia, relation to “ black 

storms 146 

In South America 246 

to South Australia 751 

Instruction In Latin America— 199 

manual - — — — — — 751 

Forests* — 

effect on climate of Switzer- 
land 14 

growth in Natal 144 

National, conservation of game- 565 

National timber surveys, 

U.S.D.A 349 

of Florida— ; — 643' 

of Isthmus of Panama — - — - 544 


of northern Manitoba, ecological 

features 732 

relation to European war 643 

relation to ratofall, U.S.D.A — 510 

relation to soils — 542 

taxation, Minn 146 

yield tax, basis for 46 

FQTflGula aurkmlaria, life history and 

' remedies, U.S.D.A- — 56 

Formaldehyde — I 

' effect on protein hydrolysis.*—.* 201 | 


Formaldehyde — Continued. Page. 

effect on soil organisms, Vt— 420 

use against mastitis 286 

Formalin. (Bee Formaldehyde.) 

Formic acid or formates, determina- 
tion 313 

Formlcidae of Italy 364 

Foul brood, recognition and treat- 
ment, Ky 264 

Fowl-— 

nematode, transmission by 

earthworms 83 

typhoid, studies — 788 

Fowls — 

bone repair in, N.C, 385 

breeding for egg production - 172 

effect of age on fecundity 372 

effect of castration on erectile 

organs 170 

egg-laying cycles as basis for se- 
lection 172 

gonadectomy and secondary sex 

characters - 170 

inheritance of spangling in 275 

pedigreeing 577 

pigmentation and egg produc- 
tion 276 

pigmentation in feathers of 171 

reproduction in 372 

testing genetically - — 775 

(Bee also Poultry.) 

Foxes, raising In captivity 577 

Foxtail, feeding value, Cal 168 

Franooa elegans n.g. and n.sp. on 

roses in Italy 463 

Frit fly, notes-^ 257, 460 

Piitillaria, rusts of 548 

Frost — 

forecasting, U.S.D.A 200 

in Kentucky, Ky 208 

in United States 415 

prevention in orchards, Can 641 

spring, in eastern United States, 

U.S.D.A 717 

Fruit — 

as a food essential, Wash 208 

breeding experiments, Can 641 

brown rot, investigations- 852 

buds, development, Mo-. 640 

butters, preperation, U.S.D.A— 317 

■ canning 94, 867 

canning, Cal 208 

canning, U.S.D.A — 12 

canning and preserving 114, 715 

citrus. (Bee Citrus fruits.) 

culture, Wash, — . 298 

culture, booklet 446 

CTilture experiments. Can 641 

culture experiments, U.S.D.A — 444 

culture to Brazil — — 142 

culture to Queensland — 540 

culture, treatise 344 

diseases to Italy— a - 361 

dried, cooking, U.S.D.A- ! 12 

dried, South American markets- 347 

drying ' 114, 507,716 

drytogf to the 12 
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ypuit — Continued. Page. 

dusting 358 

■ eTaporation and drying, U.S. 

D.A. 316 

fertilizer experiments 540 

fly, Mediterranean, as a menace 

to Florida ; 262 

fly, Mediterranean, in Hawaii, 

U.S.D.A. 668 

fly, parasites, TI.S.D.A 659 

fly parasites in Hawaii, TJ.S.D.A_ 767 

forecasting probable bloom, Mo- 630 

greenhouse culture, — 39 

insects affecting 469, 460 

insects affecting, Kans 653 

June drop — . — 641 

marketing 344 ' 

of Chile 336 ; 

orchard, culture experiments, N. : 

Max. 641 

orchard, culture In South Aus- 
tralia 540 

orchard, insects and diseases of- 257 

orchard, plat experiments, U.S, 

I>,A. 743 

orchard, varieties, N.Mex 641 

pollination by bees 264 

preservation 616 

propagation 345 

shipping organizations, account- 
ing systems for, U.S.D.A 793 

small, culture and preservation- 842 

small, culture experiments, N. 

Mex. 641 

small, varieties, N.Mex 641 

sprayed, arsenic on, N.H 64 

standard containers, TI.S.D.A 40 

stone, diseases in Rhone valley. 50 

stone, gummosis and brown rot- 454 

storage cellars ■ 292 

tree leaf roller, notes 358 

tree Nectria, notes—— — , 548 

tree root Imot, studies - 862 

,, tree silver-leaf disease, cause 50 

trees, dying in New Zealand 452 

trees, failure to bear, Wash, 298 

trees, fall'©, spring planting 41 

trws, fall u, spring planting, 

■ Mo— 640 

trees, variability of yield, , 

TJ.S.D.A 743 

tropical, tests, Hawaii 842 

unilocular, asymmetry and fer- 
tility In 29 

use in the diet, IJ,S.D.A 166 

varieties. Can — 641 

varieties, Minn 142 

varieties, Tex * 842 

varieties, TJ.S.D.A— 142,443 

waste, vinegar from Cal 414 

Fuel prices in Washington State 668 

Fuller’s earth, use in chemical sepa-^ 

tions — 411 

Fumes, effect on vegetation 429 

Fumigation, notes — — 468 

Funglr— 

action ia soils — 11'18- 


Fungi — Continued, Page, 

as affected by Roentgen and ul- 
traviolet rays 855 

entomogenous, in Barbados — .» 157 

growth in plant decoctions — — , 524 

of Japan 426, 64S 

parasitic, disseminatloB 349 

parasitic, growth in cultures — - 757 

physiology 524 

textbook — 147 

wood-destroying, black zones of - 555 

wood-destroying, culture media- 254 

Fungicides — 

analyses, Can - 643 

use with arsenical poisons 156 

Fungus fairy rings, studies, U.SJD.A-. 222 

Furs, home manufacture, treatise 13 

Fmarium — 

Guheme, description, F-R 757 

lateritium, relation to apple 

sour sap — . 452 

Ikiiy studies U-S.D.A 449 

owysporum, studies, Hawaii ^ 848 

sp, on carnations 51 

spp. on coffee 51 

spp., relation to potato tuber 

rot and wilt 149 

trichothecioides on watermelon, 

Mo 645 

vasinfectim on okra, TJ.S.D.A 851 

Fuahia mg. and n.sp., description — 857 

Fusicladium — 

dmdritiGum, (Bee Apple scab.) 

macroap&rum, notes 153, 366 

Fusicoemm putrefadens — 

n. sp., description, U.S.D.A 262 

relation to temperature and 

rainfall, H.S.D.A 464 

Oabis, culture 231 

Galactose, toxicity for green plants. 224 

Galactosidase ^ in vegetable king- 
dom , 524 

Galerucella decora, notes 257 

Galls—* 

artificial production 426 

Chinese, notes 764 

of Java 259 

Game — 

conservation 556 

laws in 1917, U.S.D.A 466 

Garbage — 

for pigs 372 

for pigs, U.S.D.A 274 

Garden — 

crop diseases, notes — - 267 

crop diseases, treatment, IJ.S.D,A. 241 

crops, culture in South Aus- 
tralia 540 

crops, insects affecting 257, 459, 556 

flea-hopper in Maryland 154 

planting calendar. Wash-, 796 

I Gardening — 

I courses in negro schools ■ ^ 92 

I notes 297, 442 

notes, III—— .643: 

I treatise, 39,; 94^ 344,' ^2 
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Gardens— Page, 

farm, N.Dak^. 843 

school. {See School gardens.) 

small, value, U.S.D.A 792 

Garget. (Bee Mammitis.) 

Gas — 

engines, magnetos for 893 

engines, nomenclature-. 893 

engines, port area and power™- 893 

engines, short-course instruction 

in..— 95 

engines, valve mechanism 693 

injurious to vegetation — 28 

molecules, condensation and 

evaporation, tJ.S.D.A 511 

Gasoline— 

as a vermifuge, tr.S.D.A 884 

distillation S90 

properties, testing, and specifi- 
cations 389 

Qmteroeeroodes gossypU in Brazil— 64 

BmtropMUis — 

eguL (Bee Horse botflies.) 

intestinaUs, Investigations 83 

spp., relation to swamp fever in 

horses, N.Bak 689 

Gelatin, swelling in polybasic acids 

and their salts 501, 602 

B-eleoMu oonfmella, biology and rem- 
edies, U.S.D.A 861 

{QelecMa) Pectinophora gmsypiella 

in Brazil 562,765 

Geography of world's agriculture, 

U.S.D.A 895 

Geophysical stations, need of, 

U.S.D.A 812 

Georgia College, notes 96 

Geranium oil industry in Nilgiris 9 

(H'b'berella smMnettn, notes. Can — 646 

Gipsy moth — 

control by forest utilization — 145 

control by parasites 159 

distribution in Canada 459 

in Great Britain — .... 562 

larv®, dissemination of white- 

pine blister rust by, U.S.D.A- 860 

notes, U.S.D.A 58 

parasites and predatory enemies 

to Canada-.'. — 566 

parthenogenesis in--.. 261 

Girls' clubs— 

food production by™- 796 

in Canada 297 

Glaciers, Alpine, variations, U.S.D.A. 812 

Gland extracts, action on tubercle 

and other acid-fast bacilli 81 

Glanders — 

diagnosis 888 

diagnosis, U.S.D.A™. 284 

to Brazil - 784 

outbreaks in England 282 

serum, preparation 379 

Glassware, chemical, tests 309 

Glaze, notes, U.S.D.A— 611 

(S'Upteefunium gasterdcanthoideSi 
notes 566 

, ' 82481®— 18 6 


Glmsporium — Page. 

alhoruJirum^ notes 53, 759 

ooffeanum, notes 51 

elastim^ notes 153 

(Cflomerella) gossypii, growth to 

plant decoctions ! 624 

mumrum, treatment 547 

nervisequum on sycamores, Can. 646 

sp. on shade trees, Mass 249 

venetum, life history and treat- 
ment, N.Y.Comell 853 

^eneium, perfect stage 252 

O-lomereUa — 

dngulata, relation to tempera- 
ture and rainfall, U.S.D.A 454 

goseypii, growth, to plant decoc- 
tions 624 

Glossitis, gangrenous, to horses 178 

Glucose — 

decomposition by Bacillus coU 

communis 709 

determination to urine 713 

humification 26 

Glue factory waste as source of lime, 

Pa 22 

Gluten — 

feed, analyses, Ind 376 

feed, analyses, N.H 369 

feed, palatability and nutritive 

value 66 

meal, analyses, Mass 665 

Glycerin — 

effect on activity of tovertase 602 

humification 26 

toxicity 283 

Glypta evetrim n.sp., description 565, 

Goat manure, analyses. Pa — 23 

Goats— 

breeding and care, U.S.D.A 878 

milch, Iowa 878 

milch, U.S.D.A 878 

milch, to California, Cal 177 

Golfaishia n.g. and n.sp., description 867 

Goes sp., notes, U.S.D.A 363 

Goessmann, C. A., biographical 

sketch 810 

Gomphus parvidens, n.Bp.,' descrip- 
tion : 66 

Gonadectomy in relation to second- 
ary sex characters of domestic 

birds 170 

Goniodes zenaidurce n.sp., descrip- 
tion 761 

Gooseberries — 

culture and marketing, Ind-™„_ 844 

culture to western Washington, 

Wash 298 

fertilizer, experiments 540 

insects affecting, U.S.D.A 843 

resistance to pine blister rust— 151 

Gooseberry — 

leaf spot, studies, Can 546 

mildew, control in Scotland 546 

mildew, treatment. 853 

Gopher poisons, analyses, Can — ™- 653 

Gossypol — 

chemistry of — — — — — — ' " SOI 
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Gossypol — Continaed. Page, 

fletermination in cottonseed 

meal — 113 

investigations, U.S.D.A — 685 

Grain-r- 

aphis, correct name 462 

crops, insects affecting, E.S.B.A. 54 

cnltnre in the Dakotas and Mon- 
tana, D.S.D.A^ 230 

culture on Utah dry lands, 

U.aaA 230 

identification of races 33 

inspection in Montana, Mont — 538 

irrigating, U.S.D.A 186 

moth, Angonmois, biology 862 

plats, harvesting device for 228 

production in Great Britain and 

Ireland 594 

products, consumption in Eu- 
rope 595 

sampling and grading, U.S.D.A., 140 

seeds, large v. small, Nebr 732 

shrinkage tests, Ohio 840 

small, culture experiments, Tex^ 829 

small, varieties, Tex 829 

small, varieties, U.S.D.A 30 

smuts, descriptions and treat- 
ment, Mont 249 

smuts in Java 448 

smuts, studies, Mo «... 645 

spring-sown, Wash 796 

statistics in United Kingdom-. 494, 495 

storage 693 

trade of United States, confer- 
ence on 294 

Winter, culture in Wyoming, 

Wyo 527 

{Bee ulao Cereals and special 
crops.) 

Gram — 

as a forage crop 336 

as a green manure 220 

culture experiments. — 433, 635 

fertilizer experiments..-. — 230 

meal, analyses 572 

red, enzyms of 9 

selection experiments 635 

varietle® .. — 635 

wilts, notes- 351,547 

Granges in New Jersey 594 

Gmpe — 

anthracnose or black spot, notes- 853 

chlorosis, treatment 51, 151 

court noud, notes-. 652 

court nond, treatment 754 

diseases and pests, treatment, 

U.S.D.A 843 

difleaws in Italy ■ 351 

downy mildew, studies- 51, 651, 754, 755 

downy mildew, treatment 51, 

552, 754, 755 

industry in California 541 

Juice, preservation 617 

little leaf, notes — 754 

mildew, notes 648 

ndldew, treatment 47 


Grape — Continued. Page. 

Oldium, treatment- 552,651,767 

phylloxera, control in Italy 58 

powdery mildew, treatment 641 

roncet, studies 161 

rust, notes — 767 

Grapefruit — 

scab in Porto Bico 454 

skins, analyses, Conn.State 626 

top-working 541 

varieties for Texas, Tex 40 

Grapes — 

culture in South Australia 540 

defoliation for control of pests- 267 

direct-bearing hybrids, tests 845 

dusting 358 

dusting experiments, Can — - 646 

filage of 754 

forcing experiments, Vt 443 

insects affecting, U.S.D.A 843 

muscadine, home uses, U.S.D.A- 114 

seedless, pruning, Cal — 747 

spraying 144 

varieties, Tex 41, 842 

varieties, U,S.D.A 443 

Grapevine — 

aphis, life history, U.S.D.A 260 

pyralid, bacterial disease of 654 

Grapevines, buried, changes in 822 

QraphoUta schistaceana, notes 465 

Grass — 

culture experiments 132 

culture experiments, Can 634 

culture for winter forage, Cal— 735 

culture on moor soils 132 

fertilizer experiments, Hawaii — 829 

fertilizer experiments, Mass 218 

fodder, of German East Africa- 66 

fodder, of Java 528 

for irrigated pastures 337 

for irrigated pastures, U.S.D.A- 130 

insects affecting— — 557 

mixtures, tests 133 

mixtures, tests, Kans — — ... 66G 

moths in Quebec 459 

of Ohio 52S 

plats, harvesting device for * 228 

varieties 433 

varieties, Can 634 

varieties, Hawaii 828 

varieties, Minn 131 

varieties, Tex 336 

(See also specific kinds.) 

Grasshopp#s. (See Doeusts.) 

Grasslands — 

improvement 635 

relation to food production in 

Great Britain 635 

Rocky Mountain, and prairies, 

comparison— 824 

top-dressing, Mass 218 

Gravel for road surfacing • 692 

Grazing, effect on western yellow 

pine reproduction, U.S.D.A - 447 

Great Lakes, meteorological influ- 
ences — ..... BIT 
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Greedy scale on olive, Cal 157 

Green-— 

mamire crops, insects affecting- 357 

manure crops, plowing under v, 

feeding, Ohio— 622 

manure* decomposition in soil, 

IT.8.D.A- 023 

manure, effect on soil acidity, 

Pa — — 20 

manure, relation to nitrogen 

fixation 27 

manuring in Mysore-., 220 

scale, notes- 364 

Greenhouse-™ 

crops, insects affecting 459, 556 

soils, sterilization 556 

Greenhouses — 

construction and equipment 39 

fumigation 155, 158 

fumigation, U.S.D.A 258, 330 

Greens, preservation, U.S.D.A 266 

Greensand deposits in eastern United 

States 122 

Ground squirrels, control, Cal 456 

Groundnuts. (Sec Peanuts.) 

Grouse disea.se, paper on 256 

Growth — 

dietary factors in 367 

organic, electrolytic concept 524 

studies 729 

Gimm Station, work of 607 

Guanidin, nitrification in soils, Ala. 

College 119 

Guanin in cow^s milk — 508 

Guar meal, analyses 572 

Guinea — 

fowls, breeding, feeding, and 

marketing; U.S.D.A 174 

grass, analyses-. 368 

pigs, color inheritance In 776 

pigs, normal metabolism 572 

Gum, humification 26 

Gums of Chile 336 

Gunfire — 

effect on rainfall — 115 

effect on rainfall, U.S.D.A 511 

G-^mmcmia inierstitialiSf notes- — 454 

Gymnosperms, serodlagnostic classifi- 
cation- — 731 

0imn<}Bpormgium spp. — 

galls of 448 

inoculation experiments 253 

investigations———— 151 

Gypsum-— 

analyses, R.I— ' 521 

effect on fermentation of ma- 
nure 19 

Emn-atoM<t mrrata, (See Horn-fly.) 
Ecmatopinus asM, biology and 

remedies 184 

EwmoiriChomonm n.g. and n.spp., 

notes - — — 784 

Hail in^ Kansas, ' U.S.D.A- 209 

Hailstdnes of exceptional form and 
^ ' size, , TJ.S.D.A — 210 


Hailstorm of August 8, 1917, U.S, Page. 


D-A. 811 

Hair, availability of nitrogen in 423 

Halids, method for titration 204 

Ealisidota cargm, studies, U.S.D.A- 464 

Halos, notes, U.S.D.A 511 

Haltica jamadeensis, life history — 864 

Ealticus citri in Maryland 154 

Eapalophragmium ponderosum, notes 848 

Hardwood — 

destructive distillation 808 

resistance to creosote, U.S.D.A- 892 

Harlequin cabbage bug, notes, N.Mex- 653 

Earmostes spp. in United States 764 

Hawaii — 

Station, report 899 

Station, work of 604 

Sugar Planters' Station, index 

to bulletins 497 

Sugar Planters’ Station, report- 796 

Hay — 

crops, seeding, Iowa 33 

harvesting with sweep rake, 

U.S.D.A. 88 

mixtures, tests, Tex 830 

rotation experiments 133 

yields in Australia 133 

(See also Alfalfa, Clover, Tim- 
othy, etc.) 

Haymaking — 

cost data, U.S.D.A 793 

machinery in England — 190 

Heat — 

destruction of lice and nits by- 859 

transmission through building 

materials 87, 492 

(See also Temperature.) 

Heating — 

plants, domestic, wet coal for-w 87 

systems for farm buildings 492 

Hegari, dwarf, culture in eastern 

Oregon, U.S.D.A 432 

Heifers — 

dairy, cost of raising, Ohio 176 

factors affecting development, 

Mo. 682 

open shed v. stables for, Can„ 680 

selection for milk production 74 

winter rations for, Mo 681 

Eelenium tenuifoUum, toxicity, Ala. 

College 883 

EeliopMla unipuncta. (See Army 
worm.) 

EeliotMs, otsoleta. (See Cotton boll- 
worm.) 

EeUothHps fasciatm on olive, Cal 157 

Relminthosporium — 

saccharic studies 861 

sp. on coconut- 768 

Eelopeltis spp., investigations—-.- 269 

Hematology, textbook — _ — 481 

Hematuria, bovine, symptoms and 

pathology 4S6 

Eemerophila pariana^ notes 60 

Hemicellulose, humification— — 26 

EemiUia mstatriw, treatment—.^ 647 
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Hemiptera in America north of Page. 


Mexico 763 

Ilemitelm fulvipm, notes 768 

Hemlock — 

timber nailed joints, tes-ts 892 

western, analyses 309 

western, stimnlating seed pro- 
duction in 644 

Hemorrhagic septicemia. {Sie Septi- 
cemia.) 

Hemp — 

culture experiments 336 

culture experiments, Can 634 

culture in Antigua 336 

fertilizer experiments, Can 634 

fiber, studies, Can 646 

insects affecting 54 

retting, review of literature 715 

varieties, Can 634 

Hen manure, analyses, Pa 23 

Hendersonia coffees, notes 61 

Hens — 

feeding experiments, Mont 373 

laying, selection 775 

V, pullets for egg production. 

Can .... 667 

Herbs, drying 114 

Heredity — 

chromosome theory 525 

factorial hypothesis 65 

in clover 434 

in morning-glories, N.Y.CornelU 750 

in pigs, Bans 675 

in Pisum, tr.S.D.A 226 

in Primula and Pisum 822 

in tobacco 238 

manual 367 

of anthocyan pigment in rice 29 

of bract teeth in cotton 532 

of coat color in animals- 269, 574, 776 
of earworm resistance in corn, 

TJ.S.P.A ; 445 

uf production in fowls, 

tr.S.D.A $76 

of aidosperm color in maize- 226, 737 
of fertility in Southdown sheep- 574 

of fruit color in vegetables 443 

of nipples in swine 65 

of oil in cotton — 533 

of pericarp color in corn 332, 631 

of seed color in beans 639 

of self-sterility in plants — 823 

of spangling in poultry 275 

of sterility 'in rye 236 

of twinning in mammals 674 

of variegation in Plantago 731 

of wilt resistance in flax, 

H.S.D.A 449 

Of wool character in caracul 

sheep 575 

Heronry at Walker Lake 556 

Herring, fresh and pickled, food 

value 365 

Hes'sian fly — 

discrimination between kinds 
and , varieties ' of grain, 
1J.S.D.A- — 863 


Hessian fly — Continued. Page, 

life history and remedies, 

U.S.D.A 54 

notes 466 

notes, Kans - 653 

remedies, Mo 653 

BeteraMs papillosa, earthworm vec- 
tor 83 

Heterodera radicicola, treatment — 555 

Meterophyes heterophyeSf transmis- 
sion by flies 563 

Heterosis, explanation 367 

Eevea> l}rasili€nMs. (.See K u b b e r , 

Para.) 

Hickory — 

aphid, little, on pecan, U.S.D.A- 157 

cossld on pecan, U.S.D.A 157 

nut oil, digestibility, U.S.D.A— 868 

phylloxera on pecan, U.S.D.A — 157 

tiger-moth injurious to orchards, 

U.S.D.A 464 

twig girdler on pecan, U.S.D.A- 157 

Hides, disinfection * 784 

Highways. (See Roads.) 

Bilaria mutiea as a hay or silage 

crop, U.S.D.A— 471 

Bimantia stelUfera, studies 851 

Hinoki, fertilizer experiments 624 

Birayamanaia n.g. and n.sp,, de- 
scription 857 

Histidin — 

nutritive value - — 569 

preparation 708 

Hog cholera — 

bacillus, virulence after passage 

through rabbits - -382 

control — 888 

control, U.S.D.A 183 

control in Iowa 78 

immunization 888 

immunization, Cal, 287 

immunization, 111 - 589 

immunization, Ind 689 

Immunization, Mass 281 

immunization, Mo — 684 

in Argentina 787 

notes ITS, 179, 576, 888 

outbreaks in England 282 

prevention and treatment, 

U.S.D.A ; 82 

review of investigations 381 

serum as affected by freezing 487 

studies, Ind 688 

transmission 381 

Hog houses, movable, U.S.D.A 894 

Hogs. {See Pigs.) 

{Bomalomyia) Fannia pusio^ notes- 557 
Home economics — 


demonstration work In Louisi- 
ana schools — 196 

education, relation to social 

hygiene L — 394 

extension, work and expendi- 
tures, U.S.D.A 899 

Instruction in Canada 299 

instruction In Detroit schools 599 
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Home economics — Continued. Page, 

inatraction in elementary scliools 897 

instruction in Georgia 296 

instruction In Masvsachusetts 396 

inatnietlon in Philippine schools 300 

instruction in rural schools 697 

instruction^ in universities and 

colleges 394 

work of States Eelations Service 898 

Hominy feed — 

analyses 369 

analyses, Mass 665 I 

analyses, Mich 368 | 

analyses, N.H 369 i 

analyses^ N.Y.State-- 67 

analyses, Tex 369 

composition and digestibility, 

U.S.D.A. 68 

energy value, U.S.D.A 68 

MommnpcMa rapw n.sp., description-. 767 

Homoptera— 

of Formosa 361 

of Hawaii 667 

Honey — 

methods of analysis 315 

production in United States, 

1918 program, U.S.D.A 866 

Honeybees. {Bee Bees.) 

Honge tree leaves and oil cake, fer- 
tilizing value 220 

H!op”™“ 

mildew, resistance to fungicides- 460 

red bug, life history and reme- 
dies 659 

Hops, arsenic In, U.S.D.A 9 

Horco-molle tree, oil from 714 

Horn fly, repellents for 368 

Horse — 

and mule as twins 674 

and zebra hybrids, skull char- 
acters ■ 65 

beans, culture for winter for- 
age, Cal— 735 

botflies, Investigations 83 

chestnut Phyllosticta disease — 645 

chestnuts, analyses 410 

diseases, control during war — 287 

diseases, relation to phosphate 

depletion of soil 118 

diseases, treatise 781 

lice, biology and remedies 184 

mange, treatment 82 

manure, analyses, . Pa 23 

saliva, amyloclastic activity — 180 

spermatozoa, longevity outside 

,the body— 170 

Horsegram as a green manure 220 

Horsepox, studies — 686 

Horses — ' 

breaking 775 

breeding, care, and management- 274 

breeding in Great Britain 71 

cost of keeping-.. 790 

cost of keeping, Mo — 693 

, cost of raising and keeping, Can_ ’676 

draft, fattening 'for market, Pa. 71 


Horses — Continued. Page. 

draft, selection, Mont— - 275 

feeding, Kans-. 676 

feeding, Mont 169 

feeding experiments, Kans 676 

feeding experiments, Mo 676 

immunization against forage 

poisoning, Ky 383, 384 

in Scotland, Russia, and New 

Zealand 595 

oil cakes for : 572 

raising in Argentina 576 

small, in modern warfare 775 

{Bee also Ponies.) 

Horticultural laws of California— 142 

Hot wave in southern California, 

U.S.D.A 210 

House fly — 

notes, U.S.D.A 60 

overwintering 61, 262 

oviposition as affected by chem- 
icals 663 

relation to poliomyelitis 262 

remedies 160 

studies 362 

Household — 

biology, primer 898 

pests and their treatment, Ky* 258 

waste, analyses 626 

waste, analyses, Conn. State 625 

Housekeeping schools In Norway 794 

Humidity, effect on heat transmis- 
sion - 87 

Humin nitrogen of protein hydroly- 
sis, origin — 201 

Humogen. {Bee Peat, bacterized.) 

Humus — 

effect on Azotobacter, Tenn 329 

formation 26, 27, 720 

in mulched basins, U.S.D.A 814 

relation to soil fertility 4|21 

Hurricane, tropical, in southeastern 

Louisiana, U.S.D.A 511 

Huricanes, West Indies, U.S.D.A 812 

Jffyalopterns pmni in Egypt, 1 158 

Hybridization. (Bee Plant breeding 
ahd Animal breeding.) 

Hydraulic conversion tables and 

equivalents — 187 

Hydrochloric acid, effect on mineral 

excretion of dogs 670 

Hydrocyanic acid gas — 

as a soil fumigant, U.S.D.A— — 467 

detection 258 

effect on plants, U.S,D.A 330 

fumigation with 155, 158,458 

Hydrogen-ion concentration — 

determination — 225 

effect on germination of Gra- 

mine® — 24 

effect on growth of barley seed- 
lings — 736, 

Hydrogenation, catalytic, in presence 

I of carbon monoxid — 409 

I Hydrolysis, effect on nitrogen distri- 
1 butioE in flbritt„„-.**» — ' 310' 
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HydroplioMa. (Bee Babies.) Page. 

Hydroxyl’ion concentration, effect 

on growth of barley seedlings 736 

Hydrozetes, reTision 460 

Hygiene and preventive medicine, 

treatise 8S2 

Hygrometry, improved methods, 

U.S.D.A 210 

Eylemyia antiqua, remedies 155 

SymenoGhwte mwiaf notes 52, 53, 354 

Epphantria ounea. (Bee Webworm, 
fail.) 

ffppompis armatiis n.sp., descrip- 
tion 03 

Sppoderma Uneata in Netherlands- 563 
Eppopteromalus percussor n.sp., de- 
scription — 768 

Spsterium coffemumf notes 51 

Ice- 
cream, bacteriological examina- 
tion, U.S.D.A 75 

cream, bacteriological studies, 

Iowa 868 

cream laboratory guide 281 

house, small, description, 

U.g.D.A 476 

houses, construction, Mont 190 

houses, plans for 292 

of Greenland and its foehn, 

IF.S.H.A 812 

vapor pressure, U.S.D.A 811 

Icerpa purehct&i, (Bee Cottony 
cushion scale.) 

Idaho University and Station, 

notes 399, 797 

Idiocerust-^ 

mveosparsus, remedies- 360 

soar ra (I. gemmisimulans), 

studies 764 

Biinois Beekeepers* Association, re- 

J ort 164 

dbition in plants-, 729 

Immunity — 

and infection, monograph— 482 

and tissue transplantation 583 

Infection, and specific therapy, 

textbook ff81 

relation to specific parenteral 

digestion - 580 

Immunization- {Bee Hog cholera. 
Tuberculosis, etc.) 

Immunology, cellular, studies 78 

Inbreeding — , 

formulas for 367 

numerical measure 269 

studies-. 65 

' Incubation, notes. Wash - 796 

Incubators, operation, N.J 876 

Ifwurvaria ruiiella, remedies 466 

India rubber, (Bee Eubber.) 

Indian meal moth, life history 5G2 

Indiana Station, notes 96, 198, 797 

Indigo— 

, as a green manure - 337 

breeding experiments 526 

' , culture experiments™ 336, 526 

culture in Bihar™.,,— 234 


Page. 


Infants, food requirement.,— 267 

Infection — 

and immunity, monograph — - 482 

immunity, and specific therapy, 

textbook — - 781 

Influenza, equine, treatment 788 

Inheritance. (Bee Heredity.) 

Insect — 

eggs, toxicity of volatile organic 

compounds to, U.S.D.A 85S 

parasites, cages for 566 

pests of the household, Kj 258 

powder, examination, U.S.D.A — 207 

Insecticides — 

analyses, Can - 643 

preparation and use, U.S.D.A 843 

rules and regulations, U.S.D.A- 56 

tests - 156 

(Bee also specific forms.) 

Insects — 

as affected by smelter gases 458 

as carriers of fire blight 558 

attacking weeds in Minnesota 155 

beneficial, selection and breed- 
ing — 558 

collecting and preserving — 156 

control by fungi and bacteria 357 

control by parasites 258 

destruction in seed rooms 241 

destruction in soils, U.S.D.A 457 

dissemination of diseases by 658 

distribution, graphically illus- 
trating 858 

economic, in Costa Eica 358 

feeding value for poultry, 

U.S.D.A 71 

garden, remedies, Ya.Truck 54 

garden, summary of informa- 
tion, Ind 54 

greenhouse, remedies, Ohio- 857 

household and camp, remedies- 867 

imported into New Jersey 867 

injurious — 

control in United States 256 

in Antigua - 256 

in Borneo 54 

in British Columbia 155 

in British Guiana 459 

in Canada 459, 556, 857 

in Cuba — - 556 

in Dutch East Indies 548 

in Federated Malay States- 460 

in Finland 256 

in Georgia 256 

in Great Britain 460 

in Grenada — 857 

in Hawaii 557 

in India 157,257 

in Indiana 556 

in Italy 460 

in Jamaica 459 

In Japan 857 

in Kansas, Kaus 653 

in I^ief — — — 256 

in Madras 359 

in Maryland — * 154 
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injuries ■—continued. Page, 

in Massachusetts, Mass.-„.- 256 

in Minnesota 155 

in Missouri, Mo 653 

in New Hampshire 155 

In New Mexico, N.Mex 653 

in Nova iScotia 358 

in Ontario 358 

in Ontario, Can 545 

in Oregon 857 

in Pennsylvania^^ 556 

in Philippines 459 

in Quebec 459 

in Tennessee, Tenn„ 357 

• in West Indies 54 

in Wisconsin 155 

in Yahima Co., Washington 653 

introduction into United 

States, U*S.D.A 154 

notes 557 

remedies 558 

textbook 94 

to apples in Nova Scotia^.- 156 

to artichokes, N.Y.State 41 

to asparagus, U.S.D.A 41 

to cabbage 459 

to cacao 461 

to coconut palm 157 

to coffee 558, 867 

to corn 54 

to cotton 54 

to cotton, U.S.D.A 367 

to cranberries, U.S.D.A 460 

to dried frnits, U.S.D.A — 317 

to fruits 257, 460 

to fruit, U.S.D.A 843 

to garden and truck 

crops 157,257,668 

to garden crops, U.S.D.A — 241 

to grain crops, U.S.D.A- — 54 

to grass and clover 557 

to green manure crops — 357 

to hemp 64 

to imported nursery stock- 857 

to litchl, Hawaii — — ™. 44 

to olives. Cal— — — '167 

to pecan '762 

to pecan, U.S.D.A 167 

to prickly pear — 257 

tO' shade trees 257, 857 

to tea — — 461 

to wheat, Ohio 197 

local environmental complex — . 358 

observing, collecting, and study- 
ing 357 

of Great Britain, treatise— — 657 

papers on — 256 

pocket gulde^-...— — 761 

recognition among- 154 

relation to disease in man and 

animals — 368 

scale, (jS'ee Scale insects.) 
soil, behavior in evaporation, 

, , carbon 'dioxid, ' and ammonia 

gradients. — ' — ™ 54 

' relation to . climate-„«— 357 


Insects — Continued. Page, 

transmission of swamp fever by- 788 

use in study of heredity — 358 

(See also specific imects,) 

International Institute of Agricul- 
ture, decade of work 701 

Intracutaneous absorption, specificity 482 

luulin in chicory root, decomposi- 
tion 502 

lodin, toxic effect on plants 629 

Iowa — 

College, notes 198,699 

Station, notes 198 

Ipecac alkaloids, protozoocidal and 

bactericidal action 180 

Ipomosa purpurea^, heredity in, N.Y. 

Cornell- 750 

Iron — 

assimilation by rice, P.K 728 

effect on plants 727 

immobility in plants, P.R 728 

salts as an antidote to cotton- 
seed meal poisoning '282 

salts, effect on toxicity of cot- 
tonseed meal, Tenn 370 

separation from aluminum 10 

solubility in soils 727 

sprays, effect on forage crops 
grown on manganese soils, 

Hawaii - 829 

Irrigation — 

by borders or sloping checks, 

U.S.D.A 487 

effect on burning quality of to- 
bacco 289 

effect on soil moisture, Utah- 320 

farming, factors in, Utah 391 

flumes, concrete, construction 589 

in British Columbia 288 

in India 84,186 

in New Mexico 689 

in United States, treatise 389 

information for beginners, 

U.S.D.A- 186 

of alfalfa pastures, U.S.D.A 68 

of grain crops, U.S.D.A - 186 

overhead, notes-. 788 

pumping, cost in Nebraska 187 

pumping plants for, Mont 186 

pumping plants, tests-*. 590 

relation to apple spot diseases, 

U.S,D.A 753 

relation to soil permeability 788 

seepage and return waters, Colo 288 

strnctures, design 288 

surface, in eastern United 

States, U.S.B.A- 788 

systems, operation and mainte- 
nance— — — 68© 

water. (Bee Water.) 

windmills for, U.S.D.A-— 186 

Isometopid« of North America- — 660 

Isosoma orchi&earwm, studies, N.!*— 660 

Italian dishes, recipes.-- — — 662 

Xtopleotis oliesm n.sp., description — 565 

Ivory nut meal, analyses — — 1 - 369 

Ivy scale on olive, Cal—— — 157 
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Iiodid® of AxgeBtiBa-.-.. — — 

Jack beans, culture experiments, 

Hawaii 827 

Jacks, public service, in Wisconsin, 

Wis 275 

Japanese — 

beetle, remedies, Hawaii 842 

cane. (See Sugar cane.) 

Javelle water In treatment of wounds 585 

Jellies, preparation 114 

Jimson weed early bligbt, notes, Wis 451 

Joime’s disease, investigations 282 

Johnson grass, eradication, N.Mex.— 634 

Jowar smuts, notes 548 

Juar — 

analyses 572 : 

pollinatioa and cross-fertillza- 

Hon 435 

Jujube, culture in China- 446 

June bugs, analyses and feeding 

value, U.S.D.A 72 

Jupiter, surface currents, U.S.B.A— 510 
Jute-~“ 

breeding experiments 626 

culture experiments 336, 626 

improvement 637 

sclerotial diseases, notes 361 

substitute for — 208 

Kafir corn — 

as a silage crop, Kan - 630 

chop, analyses, Tex 360 

culture experiments, Kans 631 

culture experiments, Tex 829,831 

fats and fatty acids of, Okla— 410 

seeding experiments, Kan 630 

Kafirin, nutritive properties 570 

Kainlt— 

fertilizing value. Mass - 218 

fertilizing value, S.C 816 

Kale-~- 

culture for winter forage, Cal— 735 

lightning injury to 149 

seed, home-grown, Wash 298 

thousand-headed, as a forage 

crop, Hawaii 827 

Khnsas — 

College and Station, notes 96, 

299, 498, 699 

Station, report 697 

Kentucky — ' . 


Station, report 697 

Hniverity, notes 699 

Kerosene — 

carburetor, description 492 

toxicity 760 

Bdacy — 

beans as a forage crop 336 

worm, life history, Aia.CoIlege- 882 

Kingbird, food habits™, 457 

'.Knotweed, toxic effect on pigs 589 

K<ton .timber, distribution and use- 751 

KUmguat, culture in Texas, Tex 40 

Kupiri disease in horses, studies 287 

nUms n.g., and n.sp., de- 
/' scriptiion— ^ 454 


Laboratory animals, pathologic con- Page. 


ditions 283 

Laborers — 

farm. (See Agricultural la- 
borers.) 

value of small plat of ground to, 

U.S.D.A - 792 

Lachnopm sp., notes - 658 

Lmhmsterm spp., oviposition, P.R- 761 

Lactalbumin, composition - 505 

lactic ferments and streptococci, 

action of antiseptics on - 77 

Lactoglobulln composition 505 

Lactose, determination in milk 615 

Lady beetles, selection and breeding- 558 

LasmohotMium intermedium n.sp., 


L<B8tadia oamelli®, notes 354 

Lakes — 

African, desiccation 15 

meteorological Influences on 317 

Lamb chop bone, analyses 626 

Lamllia intesUnatis, transmission by 

flies 563 

Lambs — 

feeding experiments 66 

feeding experiments, Can 671 

feeding experiments, Ind 670 

feeding experiments, N.Mex 672 

growth studies, TJ.S.D.A 472 

(See also Sheep.) 

Lampatia timber, distribution and 

use 751 

(Xjampronia) Incurvaria rubiella, 

remedies 466 

Land — 

clearing and grubbing, handbook 490 

cut-over, in the South- 391 

forest, State ownership - 349 

grant colleges. (Bee Agricul- 
tural colleges.) 

irrigated, drainage, TJ.S.D.A 388 

plaster. (See Gypsum.) 

prairie, drainage, H.S.D.A — 387 

settlement In Canada- 791 

Landscape design, treatise 642 

Laphygma fragiperda, (Bee Army 
worm, fall.) 

Larch — 

European, drought resistance, 

Pa 44 

sawfly, notes 257 

western, analyses ■ 309 

Lard — 

substitutes, accessory growth 

substance In 265 

supply in United States, TJ.S.D.A. 866 

Larkspur, tall, eradication, U.S.B.A. 82 

Lasioderma serrioome. (Bm Cig- 
arette beetle.) 

Impeyresia — 

Gary ana, notes 762 

earyana, studies, U.S.D.A- 167 

moUsta in Maryland * ^ 164 

Lath industry of Canada-w- , . 146 

hatrodectus mactam, notes 666 
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arsenate, adliesive tests 868 

arsenate, analyses, Can 643 

arsenate, use against tobacco 

iiornworm, TJ.S.IXA 159 

arsenate, use with other sprays-. 258 

determination In water 506 

effect on nttrogen-ffxing bac- 
teria 428 

effect on plant growth 819 

toxic effect on plants 628 

Leaf sewer, notes S 58 

Leather — 

availability of nitrogen in 423 

fertilizing value 121 

home manufacture, treatise 13 

meal, detection in dried blood— 711 

waste as a source of lime, Pa 22 

Leaves — 

composition and fertilizing 

value 722 

incipient drying 622 

water content, studies 223 

Legume straw, feeding value, Cal-.., 168 

Legumes— 

and flaxseed combinations, prep- 
aration, Wash 365 

as green manures, Hawaii 231 

culture experiments 626, 527 

culture experiments, Can 634 

effect on soil acidity, Fa 20 

fertilizer experiments 527 

fertilizer experiments, Hawaii- 829 
importance for milch cows, 

Ohio 779 

!n desert agriculture 230 

nitrogen fixation by 528 

silage from, Mo 636 

varieties, Can 634 

water requirements, Wash- 227 

Lemon skins, analyses, Conn.State- 626 

Lemons — 

culture In Texas, Tex 40 

variability of yield, U.S.D.A— 744 

frenoM affecting sugar 

cane — — 864 

L^pMium sativum seeds, germinabil- 

tty — 729 

Xj^pidGpiera^ 

d^assification — — — « — — — « — 160 

of Hawaii 657 

olfactory organs of-- — 160 

Lepidopterous larva from Mexico— 765 

Irtspidosaphm bcoM, (Bee Purple 
scale.) 

X^Uoecelio (f) viatHse n.sp., de- 
scription 63 

Lepiota spp., effect on vegetation, 

H.aD.A — — ' 222, 

Leptin&t&rsa deeemlineatit. (Bee Po- 
tato beetle, Colorado.) 

XjeptecmyM^m ulopemreides, studies 66 

Leptecorim vmicomis, notes- — - — 267 

Leptoglossus occurring north of 

' , Mexico — — , 659 

\^'epiehpUnmid mmeiatdf control in 
'' /.'Kief,, 267 


sxjBj*Eom 961 

Leptoephmria — • Page. 

coffeigma, notes 51 

napi, notes 147 

sacohari, studies 851 

Leptostyla, nearctic, key ^ 559 

Leptostylm hiustus^ notes, U.S.i).A- 363 

Leptothyrium pomi, notes — 550 

Leptoypha, nearctic, key 559 

Lespedeza. (Bee Clover, Japan.) 

Iiettuce — 

culture in greenhouses, Ohio 344 

decay in transit, U.S.D.A 444 

diseases in Michigan 546 

Grand Rapids, improving, Ohio- 142 
handling and precooling, U.S. 

D.A. 444 

seed, production, Ohio 142 

sprayed, arsenic on, N.H 55 

varieties, Ohio 344 

Leucocytes of blood and pus, new 

enzym of 583 

Leucocy to therapy, notes 588 

Leucoptera coifeeUa., notes 558 

Leucotermee fiavipee on pecan, U.S. 

D.A, 157 

Leukemia and pseudoleukemia in 

fowls 179 

Levulose, humification 26 

Lihocedrus decurrens^ commercial 

. importance, U.S.D.A 751 

Lice— — 

and nits, destruction in clothing 

and blankets 859 

asymetrical bird, notes 56 

body and head, life history and 

habits 159 

lAdeptis n.g. and n.sp., description 560 

Life zones of Wyoming, XJ.S.D.A 255 

Light- 

effect on curing of tobacco- 239 

effect on germination of Sphaer- 

opsidales — 226 

effect on germination of tobacco- 127 

effect on toxicity of magnesium 

nitrate, 224 

measurement — 629 

sky, polarization, U.S.D,A 812 

(Bee also Sunlight.) 

Lightning — 

injury to kale — — 149 

Injury to sugar cane 260 

protection against, U.S.D.A — 16 

Lignin, humification— 26 

Ligyrus rugiceps, (Bee Sugar-cane 
beetle.) 

Lily — 

Easter, aerial bulbs on stems — 446 

pollen, longevity — — — 446 

Lime — 

analyses, R.I 621 

determination as calcium sul- 
phate — ~ 312 

effect on humus content of 

soils, U.S.D.A - — 814 

effect on soil acidity, U.S.D.A- 620 

effect on strawberries, Mo 639 
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effect on sulphur content of 

soils 327 

effect on yield at apples, Pa-.^ — 244 

effect on yield of cotton, S.C- 534, 816 
effect on yield of peaches, Conn. 

State 242 

fertilizing value 133, 230 

fertilizing value, Mo 217 

fertilizing value, U.S.D.A 422 

from manufacturing wastes, Pa. 22 
niter. (See Calcium nitrate.) 
nitrogen. (See Calcium cyan- 
amid.) 

requirement of Indiana soils, 


Ind 219 

use on moor soils 132 

use with blackleaf-40 159 

valuation 804 ! 

Limekiln refuse, analyses, Can 626 

limestone — 

analyses, Can 626 

effect of fineness 21 

effect of fineness, Pa 220 

effect on soil bacteria, TJ.S.D.A- 818 

fertilizing value 124 

resources of Pennsylvania, Pa — 22 

lime-sulphur mixture-— 

analyses, Can 643 

from industrial wastes 757 

preparation and use 844 

use with lead arsenate 258 

Limewater, neutralizing cream with 281 
Liming — 

effect on bacteria in peat soils— 420 
effect on nitrification, Ala.Col- 

lege 119 

effect on nitrogen content of 

soil, Tenn 213 

experiments. Mass , 218 

experiments on DeKalb soil, Pa„ 219 

notes- 124, 520 

notes, TJ.S.D.A 819 

Lineshaf ts, laying out and putting up- 893 

linseed — 

cake, palatability and nutritive 

value - - 66 

meal, analyses — ... 369 

meal, analyses, Ind — 376 

meal, analyses, Mass — 665 

meal, analyses, Mich 368 

meal, analyses, N.H 369 

meal, analyses, H.y. State 67 

meal, analyses, Tex — 369 

meal for corn-fed pigs, Ohio 474 

I/iodontomerus n.spp., descriptions — 165 

Lipoldase, properties. - 583 

Lipoids — 

in Nicotiana 329 

of anemic dogs 583 

Lipolytic actions, studies, 709 

Lipovaccines, investigations 584, 782 

Liquids, solubility in liquids-. 616 

HtcM, culture and use, Hawaii— — 43 

in plants, H.S.D.A 409 

to3dc effect on plants 629 


Page. 


Litmus, preparation - — - 0 

Live stock — 

breed history, teaching-, — — 897 

breeding associations, Wi.s— 293 

cars and yards, disinfection— 179 

cost of raising 1 894 

diseases in Canada-. 581 

diseases in England 282 

diseases in Minnesota - - 281 

diseases, treatise - 781 

exhibits, health certificates for 179 

exports and imports in Ireland 180 

feeding, treatise 268 

in Gex*man colonies 102 

industry in Italy 168 

insects affecting 459 

interstate moyement.^ 179 

Judging, teaching 897 

laws in Wyoming 581 

marketing cooperatively 494 

on Belle Fourche project, 

TJ.S-D.A 67 

parasites of f 481 

production and marketing in 

United States 595 

production, 19 18 program, 

U.S.I).A 896 

rations for 572 

receipts and shipments at Union 

Stock Yards, Chicago 574 

sanitary boards, organization— 379 

sanitary regulations in Montana 282 

sanitary regulations in New 

Mexico 282 

sanitation, papers on 179 

statistics In England and Wales 495 

statistics in Indo China 574 

statistics in New Zealand 574 

transportation law, U.S.D.A 470 

(See also Animals, Cattle, Sheep, 
etc,) 

Liver — 

anaphylactic reaction- — 182 

catalase content as affected by 

emotions 167 

tissue, rOle in anaphylactic re- 
action - 79 

Loco weed, histology 481 

Locusts — 

analyses and feeding value, 

U.S.D.A — 72 

control by parasites 258, 358 

control in Colorado — 258 

control in Morocco 461 

control in New Hampshire 155 

control in Philippines 459 

control in Wisconsin — - — 155 

life history and remedies, 

U.S.B.A - 54 

notes, Kans — 653 

poison-sowing device * 558 

treatise — . 359 

Loganberries, culture, Wash- 643 

Loganberry oil, juice, and pulp, com- 
position — — — 203 
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Lophionem'a chodati n.sp., descrip- Page. 

tion 448 

Metis, notes 257 

LopMea media in Maryland 155 

Lorantfius spp. on rubber™. 63 

Louisiana— 

Stations, notes . 900 

University, notes. 97 

Lomstege sticticaUs, life history 562 

Lucern. (See Alfalfa.) 

/Mcilia — 

serieata, notes, U.S.D.A 161 

spp., hibernation™*^™.™. 2G2 

Lumber — 

industry in Canada* 146, 147 

industry in Middle West, 

U.S.D.A 847 

industry in Philippines* 45 

industry, terms used in 545 

kiln drying, treatise 46 

substitutes, U.S.D.A 248 

use by wood-working industries, 

U.S.D.A ^ 761 

(See aUo Timber and Wood.) 

Lunar — 

eclipses in 1917, U.S.D.A 812 

rainbow, U.S.D.A 611 

LuperiMnus californicus, notes, Cal* 157 
Lyeoperdon spp., effect on vegetation, 

U.S.D.A 222 

Lygns — 

pratensis, (Bee Tarni.shed plant 
bug.) 

spinclm, notes** 67 

Lygus, revision and biology, N.l. 

Cornell 461 

Lymphangitis — 

epizootic, diagnosis 886 

epizootic, Immunization 786 

epizootic, investigations 83 

epizootic, treatment* 687, 688, 689, 887 

ixodic, notes 785 

ulcerous, In horses 785, 889 

Lysalbinic acid, nitrogen distribu- 
tion in**.. * — 310 

Lysln--* 

nutritive value* 669 

reaction with nitrous acid 10 

rdle in maintenance of young 

animals 671 

Macaroni wheat (Bee Wheat, du- 
rum.) 


Machinery, (Bee Agricultural ma- 
chinery.) 

MacroliasiB unicolor. (Bee Blister 
beetle, ash-gray.) 

Macrodaciylm mlispimsus. (Bee 
Rose -chafer.) 

Mmrophoma coffem, notes 61 

' Mmroaiphumr- 

fragarim^ studies, Tenn — 357 

MinoisemU^ life history, U.S. 

D.A 260 

eotanifolU, investigations, Mass* 664 

' sotmifoUi, notes — l***. — : ;568 

solmifotU, studies, Ohio 462 

Mmroepmimm coffernum, notes****. 51 


Page. 


Maggots affecting animals, U.S.D.A* 160 

Magnesia — 

effect on sulphur content of 

soils 327 

waste products as source of 

lime, Pa * 22 

Magnesium — 

carbonate, effect on soils** 520 

determination, filter for 606 

metabolism in dogs 669 

nitrate, toxicity for squash 224 

salts, effect on soil bacteria, 

U.S.D.A 818 

sulphate, use against tetanus 580 

Magnetic storms. (Bee Storms, 
magnetic.) 

Magnetos for farm engines 893 

Mahogany, experimental plantings, 

P.R 749 

Maine Station, notes 299 

Maize. (Bee Corn.) 


Malacosoma disstria. (Bee Forest 
tent caterpillar.) 

Maladie du colt. (Bee Dourine.) 


Malangas, culture and analyses 340 

Malaria — 

control in Arkansas * 862 

parasite, development in mos- 
quitoes 658 

Male-fern as a vermifuge, U.S.D.A* 884 
Malic acid, determination in pres- 
ence of tartaric acid 806 

Mallein reaction, intrapalpebral.^ 886 

Mallophaga, new, from North Amer- 
ican birds 761 

Mallow caterpillar, life history 662 

Malt sprouts — 

analyses 369 

analyses, Mass 666 

analyses, N.Y. State 67 

Mammals — 

color inheritance in 776 

of America, treatise 652 

studies on number of nipples in* 66 

Mammitis — ^ 

treatment 286 

tuberculosis, in cows 183 

Man, Insects affecting * 459 

Mandarin brown spot, treatment*™* 455 

Manganese — 

determination 204 

effect on nitrogen fixation by 

plants 122 

in insect flowers and flower 

stems, U.S.D.A ^ 206 

in laxative drug plants — 606 

in plants, U.S.D.A * 409 

slag, fertilizing value — — * — 728 

sulphate, action in wine fermen- 
tation 607 

sulphate, effect on nitrogen-fix- 
ing bacteria 429 

toxic effect on plantS™^ 628 

Mange. (Bee Horse mange md 
Sheep scab.) 
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analyses, Can 665, 666 

cwitnre experiments 536 

culture experiments, Minn 825 

feeding value, Can 665 

for cows 47T 

varieties 432 

varieties, D.S.D.A 31 

Mango — 

hopper, remedies 360 

mildew, notes 548 

Mangoes — 

culture in Porto Eico, P.E 747 

improvement, Hawaii 842 

Mangrove, red, ecology and physiol- 

ogy 823 

Manioc- (8ee Cassava.) 

Mannitol, decomposition by Bacillus 

mli communis 709 

Mannose, toxicity for green plants — 224 

Mansakia n.g. and n.sp., description- 857 

Manure — 

analyses 411 

analyses, Pa 23 

as affected by sulphur, calcium 

sulphate, and acid phosphate 19 

baladi and kufri, fertilizing 

value 233 

barnyard. (jSfee Barnyard ma- 
nure.) 

composition and use, Yt 423 

effect on availability of rock 

phosphate, Tex 325 

effcKit on burning quality of to- 
bacco 239 

effect on nitrogen content of 

soil, Tenn 213 

effect on soil acidity. Pa 20 

effect on soil moisture, Utah- 320, 321 

effect on tobacco quality. Pa 37 

fertilizing value 33, 337, 438 

fertilizing value, Kans 630 

fertilizing value, Mass 218 

fertilizing value, Mo 620 

fertilizing value, K,Mex ' 634 

fertilizing value, Nebr 228 

fertilizing value, Ohio — 219 

fertilizing value. Pa 36 

fertilizing value, S.C — 534 

fertilizing value, XJ-S.D.A 431 

methods of applying, Mass 218 

nitrogen-assimilating organisms- 27 

nitrogen fixation in ■ 325 

pits and equipment, plans - 693 

pits and tanks 86 

residual effects, Mass 218 

residual value 432,527 

tanks and pits for conservation 86 

use in war time, Ohio 723 

utilization of nitrogen from, 

Tenn 212 

valuation 894 

' also Cow, Poultry, Sheep, , 

' ‘"Maple**—" 

.destructive distillation 808 

;; '''^iseases^ in' Michigan— — 545 


Maple — Continued, Page, 

injury by squirrels followed by 

fungi, Can 646 

Neetria disease, notes 253 

products, cost of production, Vt. 414 

scale, cottony, in Wisconsin 155 

sugar, composition, U.S.D.A 8 

sugar, methods of analysis, 

U.S.D,A 8 

Maramnius — 

saccharic studies - 851 

sp. on sugar cane roots 550 

spp., effect on vegetation, 

U.S.D.A 222 

Mares — 

artificial impregnation, Mont 169 

short gestation in — 576 

Margarin — 

accessory growth substance in_ 265 

manufacture 508 

Margaronia n.g. and n.sp., descrip- 
tion 857 

Margaropus annulatm. (Bee Cattle 
tick.) 

Marine fiber, description and use 529 

Marketing — 

cooperative, treatise 595 

in Canada 294 

organizations in California 191 

Markets — 

in Idaho— ^ 293,294 

in New Haven, Connecticut 595 

in New York ; 293 

public, in United States 293 

Marls, analyses, Can 626 

Marmara elotella, life history 60 

Marrow cabbage, culture for winter 

forage. Cal 735 

Marsh plants, fertilizing value. Cal. 520 

Marsonia carfhami n.sp., description 648 

Maryland — 

College, notes... 309, 699 

Station, notes 399 

Station, report 697 

Mash meal, analyses — 572 

Massachusetts— 

College, agricultural education 

in 301 

College, notes 97,498,797 

Station, guide to plats 796 

Station, notes 600 

Station, report 298 

Station, work of - 304 

Mastitis. (Bee Mammitis.) 

Matkee as a green manuring plant— 234 

May beetles — 

life histories 767 

new, of Porto Eico 161 

Mayetiola destructor. (Bee Hessian 
fly.) 

Meadows, fertilizer experiments 432 

(Bee aUo Grass.) 

Meals, planning 662 

Meat — 

and meat products, distribution.- 294 

and meat products law in Ken- 
tucky, Ky 567 
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Meat — Contijauecl. Page, 

and meat products, production 

marketing in United States 695 

canning 607,715 

canning, Cal 208 

leeds, analyses, N.H 369 

food products, manufacture 265 

home canning and curing 715 

inspection, municipal 179 

meal, analyses, N.Y.State 67 

meal, analyses, Tex 369 

packing industry in United 

States 294 

preservation . 114 

price in England 90 

products in United States, U.S. 

1>.A. 865 

purchasing and use 867 

scrap, analyses 572 

scrap, analyses, Mich 368 

scrap, analyses, N.Y. State 67 

statistics in United Kingdom 494 

substitutes, purchasing and use- 867 

unsound, sterilization 265 

Mechanical colleges, {See Agricul- 
tural colleges.) 

Megacwlum stramineumf life history- 359 
Meigenia fioralU parasitic on black 

alfalfa-leaf beetle 863 

MelampBOTd — 

Unit notes 848 

monticola n.sp., description 262 

spp., inoculation experiments 253 

spp. on Euphorbia in North 

America 262 

spp-t spore germination 226 

Metcmpsorella rioini, notes 848 

Melmichta steropastis, notes 257 

Melanoonium saccha/rit notes 550, 861 

Melanin pigment, ori^n in feather 

germs of fowls 171 

Mel(m(^pBem'mopsiB hevew, notes 856 

Melmorrhma usitata and its oleo- 

resin 247 

' MeWborm laspeyresim n.sp,, descrip- 
tion - 165 

MeUg> madirmhta cake, fertiliKlng 
value ' — 220 

arun^inUt notes 550 

notes — 758 

Melon aphis, life history and reme- 
dies, U.SU.A 764 

Melons, insects affecting, Mo— 653 

MelophaguB bvinus. {Bee Sheep 
tick.) 

Memhracidm of Cayuga Lake hasin, 

jk-Y-CorneU 462 

Membranes, plant, permeability 126 

Menddlism, manual ' 367 

Menus, suggestions 366, 662 

Mercurophen as a germicide — — — 481 

Mercury- 

suspended in gas, evaporation, 

U.S.D,A - 210 

■ toxic effect on plants : 629 

tmthre4iniet notes 62 


Page. 


Mesauite beans for pigs, N.Mex 675 

Metabolism — 

in guinea pigs 572 

in plants 729 

Metdlaptm torquatus n,g. and n.sp,, 


Metals, colloidal, therapeutic value- 685 

Metamasim ritcMei, notes 163 

Metarrhizium anisoplias, infection 

tests 165 

Meteorological observations — - 

Can^^ 619 

Conn.Storrs — 416 

Ky 618 

Mass 210, 618, S12 

Mont 818 

N.Y.State 13 

Ohio 116 

Pa 13 

Tenn 318 

U.S.D.A 13, 

209, 318, 510, 617, 618, 811 

in British Isles I 116 

in Paris 417 

in Quebec 716 

in Saskatchewan 116 

In Scotland 116 

in Stavropol 14 

in Zanzibar 192 

{Bee also Climate, Eain, Weather, 
etc,) 

Meteorology — 

agricultural, possibilities- 317 

and aviation, U.S.D.A 210,812 

economic aspect 317 

in British Empire 617 

in Canada 618 

of Greenland’s inland ice and its 

foehn, U,S.D.A 812 

relation to bird migration, 

U.S.D.A 511 

station at Grand Salnt-Bemard, 

U.S.B.A - 812 

Methyl alcohol — 

determination in alcoholic bev- 
erages — - 316 

formation by yeast 310 

Metorohis alUdus, infection of pigs 

with 82 

Metrosideros, Hawaiian species 45 

Mice — 

color inheritance in 770 

destruction, U.S.D.A 356 

destruction in seed rooms 241 

directions for raising 258 

yellow, embryology 673 

yellow homozygous, death in 

utero 573 

Mioena (?) sp. on coffee 51 

Michigan College-r- 
and Station, notes — 798 

history — 794 

Microbiose, notes : ' 647 

Microbraom sanninoidem n.sp., des- 
cription — — — 165 

Mieroorgptus osoulatust mien 565 
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Microgast&r epagoges n.sp., descrip- Page. 


tion 165 

Micromycetes, variation in^ 731 

Microorganisms — 

destruction by cold 8S5 

pathogenic, treatise 480 

rOIe in chemical transformation 

of soil 322 

{See also Bacteria.) 

Microscope slides, marking 732 

Microstr&mu juglandis, notes 253 

Microzyms, notes 647 

Middlings. (Bee Wheat, Rye, etc.) 

Milk— 

adenin and gnanin in 606 

analyses, Pa 73 

as affected by age of cow, 

U.S.D.A 578 

bacteria, sources, Cal 880 

bacterial contamination, Ky — 578 

bacterial content as affected by 

utensils. Ill 878 

bacteriological examination 877, 

679, 616 

bacteriological examination. Fa. 74 

bacteriology of 781 

bottle filler as source of bacteria, 

HI - 880 

bottles as source of bacteria, 111- 879 

cans as source of bacteria, 111 — 878 

cans, tests, Can 679 

clarification, studies, Pa 75 

clarifier as source of bacteria, 111. 880 

commissions, work against tu- 
berculosis 381 

composition 279 

composition, factors affecting, 

Mo 682 

condensed and evaporated, in 

United States, U.S.D.A 866 

constituents, new-.,- 611 

cost of delivery, Wis 683 

cost of distribution, Mass 177 

cost of production 279, 778, 894 

cost of production, Vt 47S 

cost of production in relation to 

the size of dairies, Del 777 

determination of quality, Pa — 74 

distribution, priority scheme in 

England. — — 265 

distributors, cost accounting for 392 

enzyms of,. tJ.S.D.A 479 

examination 486 

fat and butter, differences be- • 

tween — 280 

fat as affected by age of cow, 

U.S.D.A, 578 

fat, cost of production, Vt 478 

fat, ewe’s, fatty acids in 12 

fat, fatty acids in 12 

fat secretion, studies 779 

fat (See aUo Pats.) 
flavors and odors in relation to 

,chlorin content, Iowa, 112 

fox’s, analyses - 577 

goatX analyses 780 


Milk — Continued. Page, 

goat’s, composition and uses, 

Cal. — 177 

grading, 111 479 

hygiene, principles and practice- 280 

marketing, Wis — 683 

marketing in New York— 293 

mineral constituents 804 

ordinance, guide for formulat- 
ing, ■U.S.D.A — — 177 

plants, utilization of exhaust 

steam by, U.S.D.A 390 

preserved with formalin for 

calves, Mont.-, 377 

price in England 90 

production and distribution, Cal- 278 
production as affected by age of 

cow, Me- 176 

production as affected by sires, 

Me. 176 

production as affected by stage 

of lactation, Ohio 683 

production, human, as affected 

by protein in diet-, 167 

production, improvement, Yt 476 

production, nutrients required 

for, Ohio 376 

proteins of 605 

proteins of, Mo 612 

quality, meaning of term, 111 479 

sanitary, production 280, 377, 478 

sanitary, production, Cal 880 

sanitary, production, Ky-— 578, 781 

sanitary, production, Pa 75 

secretion by virgin doe kid 780 

secretion, studies— 779 

skimmed. (See Skim milk.) 

solids, nonfatty, determination- 314 

streptococci in. Pa 76 

supply, improvement, 111 — 479 

supply of Burlington, Tt 478 

supply of London — 280 

supply of New York City 780 

supply of Philadelphia — 378 

supply of Pittsburgh district 279 

supply, relation to typhoid fever- 377 

veins, relation to production in 

dairy animals, Vt 470 

water-decomposing agent in 802 

watered, detection 11,413 

yield, relation to phosphate de- 
pletion of soil 118 

Milking machines — 

in production of sanitary milk- 377 

tests, Can - 679 

Millet- 

culture experiments 336,433 

culture experiments, Tenn 334 

culture experiments, Tex 830,831 

culture for chicken feed, Ha- 
waii 827 

culture in eastern Oregon, 

U.S.D.A 432 

• ' fertilizer experiments 230, 433 

fertilizer experiments, Hawaii- 829 

growth studies, methods 628 



imm 


INDEX OE 


Millet — Continued, Page. 

Influence of meteorological fac- 
tors OB J.5 

proso, culture in Utali, TQ.S.D.A- 280 

varieties 433 

varieties, Kans 630 

varieties. Tex 830 

water requirement, Wash 227 

Milo mafee— 

as a pasture crop for pigs, 

U,S.D.A 470 

as a silage crop, Cal 174 

chop, analyses, Tex 369 

culture experiments, Kans 631 

culture experiments, Tex 829, 831 

fats and fatty acids of, Okla— 410 

water requirement, Nebr 229 

Mineral — 

matter, effect on development of 

plantlets 329 

metabolism of milch cows, 

Ohio 779 

poisons, effect on growth of 

wheat seedlings 628 

springs of Alaska 690 

Minnesota — 

Grand Eapids substation, re- 
port 197 

Station, notes 399, 498, 600, 900 

University, notes 399, 

498, 600. 699, 900 

Mint, culture in Indiana, Ind 246 

Missouri — 

Station, notes 498, 798 

Station, report 697 

University, notes 498, 699, 798 

Mites — 

control in greenhouses, Ohio — 762 

injurious to orchard and field 

crops in Utah 365 

Mitochondria — 

appearance and activities 328 

in plant and animal cells^ 524 

Molasses — 

as a source of alcohol 508 

as a source of potash, 124 

beet, pentose content 113 

beet, polarisation as affected by 

raffinose- 113 

beet pulp. (See Beet pulp.) 
effect on adhesiveness of lead 

arsenate 868 

feed, analyses, N.H 369 

fertilizing value — 438. 515 

for beef cattle, Can — 667 

methods of analysis 804 

Molds — 

as affected by spices-. 469 

effect on soils — 118 

toxicity to honeybee 564 

Mole cricket, West Indian, studies, 

p.E, 162 

Molecules of vapors, measurement, 

U.S.D.A 511 

'Moles — 

stomach contents^ 257 

' trapping, U.S.D.A 53 
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Page. 

Moleskins, utilization, U.S.D.A 53 

Molybdenum in plants, U.S.D.A 409 

Monecphora hicincta,^ notes 567 

Monellia — 

caryella on pecan, U.S.D.A 157 

castalia^ notes 762 

spp., notes 256 

Mongoose, relation to crop damage 

in Barbados 154 

Monleziella hipunctata n.sp., de- 
scription 6.3 

Monilia — 

capsulata, relation to lymphan- 
gitis S3 

cinerea^ notes 50 

fructigena, studies 649 

lO'Wa, notes-, 50 

spp. in sugar 806 

spp, on apple 453 

Mononchs, studies 254 

Montana — 

College and Station, notes 400 

Station, report 398 

Moon, effect on weather, U.S.D.A — 510 

Moonlight and sunlight, relation, 

U.S.D.A 811 

Moose, book on 53 

Morning-glory — 

heredity, in, N.Y.Comell 750 

wild, spraying for, Cal 140 

Mosaic diseases, studies 48 

Mosquito larv®, destruction by Dy- 

tiscus 766 

Mosquitoes — 

development of malaria para- 
site in 658 

of Bahamas 766 

of Havana 580 

of Minnesota - 155 

of Pacific Northwest 768 

of United States 766 

relation to poliomyelitis— 262 

remedies - 562 

rOIe of blood in reproduction of- 166 

trematode parasite of 562 

Moth- 

bean meal, analyses 572 

borers, injurious to sugar cane- 465 

borers, notes 459 

Motor plows. (See Plows.) 

Mountain-ash louse on olive, Cal-, 157 

Muck — 

availability of nitrogen in 423 

soils. (See Soils, muck.) 

Mucor cganagenee n.sp., description 824 

Mulberry diseases, studies 661 

Mule and horse as twins- — - — — — 574 

Mules — 

color inheritance in 574 

cost of keeping — 790 

Mullein thrips, sex determination !n 558 

Mung meal, analyses — 572 

Murgantia Mstrioniea. (See Harle- 
quin cabbage-bug.) 

Muriate of potash. (See Potassium 
cMorld.) 
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Mmm domeHim^ {See House-fly.) Page. 


Musca, Indian species, classification- 563 
Mushrooms — 

culture 147 

wild, for food 768 

Muskmelon rinds, analyses 626 

Muskmelons, culture in Indiana, Ind- 241 
Muskrat, possibilities for fur and 

meat production, H.S.D.A 154 

Mustard — 

fertilizer experiments 230 

tokras disease, notes 351 

white, culture for winter forage, 

Cai 735 

Mycology, textbook 147 

Mpcosphcerella ^ — 

aurea, studies, Can 546 

‘ ffrosBularUe, studies, Can 546 

hordicola n.sp., description 64S 

ifymczr n.sp, from Maryland 565 

Myochrous longulus damaging cotton 61 

My'i'Meluchisia amhigutiy notes 568 

Myxomycetes, sexuality in 331 

Myzna — 

cerask (See Cherry aphis.) 
persiee, (See Peach aphis, 
green.) 


peraiem rdger. {See P e a c 1i 
aphis, black.) 

Macoleia ootasemu, biology and reme- 


dies 59 

Nceglerin gruberk Me history 656 

Naphthaiin preparation, analyses, 

Can 643 

Naphthylamin, nitrification in soE, 

ija.College 119 

’^upomym chrgsoM'hefni in 'Wiscon- 
sin 155 

Narcissus, nematodes affecting 455, 460 

Mmonia brevieomie, notes — 466 

National — 

cooperative organization, notes- 595 

Parks Conference, proceedings — 543 

Parks, conservation of game in 555 

Nature study — 

in normal schools 195 

• textbook I — - - 196 

Nebraska — 

Station, notes ^8,499, 600,798 

Station, report- — ! : 298 

University, notes 97, 198, 499, 600, 798 

Nectarines, fruit stocks for — 345 

N&ctria — 

dit-isaima, notes - 452 

Hp. on Norway maple 253 

Neem cake, fertilizing value 220 

Negroes — 

agricultural and industrial edu- 
cation. — 92 

county training schools for 397 

Nematode, new parasitic, U.^.B.A 147 

Nematodes — 

, , free-living predatory, in soils 

and water ' 254 

'Injurious in Switzerland 350 

■ > , .injurious TO wheat ' 850 


Nematodes — Continued. Page, 

intra-vitam color reactions 357 

segmentation in — — 254 

treatment — 655 

Neocr&mastus n.g. and n.sp., de- 
scription 660 

Neomphaloidomyia n.g, and n.spp,, 


Neopius GwrinatioepB n.g, and n.sp,., 


Neoplasms, transplantable, immunity 

to — 580 

NeorhieoUm n.spp., studies 464 

Neosalvarsan, toxicity 181 

Meotoma fuscipes mehajemis injur- 
ing pines 53 

’Mmsktimermannia (G-lmsporium) 

elaatiom, notes 153 

Jfepiera benevola fmdfemora n.var., 


Nevada^ — 

Station, notes 299, 400, 900 

University, notes 299, 400 

N4vd and atmosphere, aqueous ex- 

cliange between, U.S.D.A 812 

New Jersey College and Stations, 

notes 97 

New Mexico Station — 

notes 299,799 

report 698 

New York — 

Cornell Station, notes 699 

State Station, notes 299, 400 

State Station, report 95 

New Zealand standard time, U.S.B.A- 811 

Nickel, toxic effect on plants 628 

Nlcotiana, self-sterility in—. : 823 

Nicotin— 

detection on sprayed plants 66 

sulphate as a codling moth ovi- 
cide 860 

Night soil — 

analyses — 723 

analyses, Pa — '23 

fertilizing value-. — — 624 

** NEi ”maize, fertilizer experiments- 233 

NisMgana n.g. and n.sp., description- 857 

Niter soEs, reclamation, Colo 323 


Nitrate— 

Norwegian. (See Calcium ni- 
trate.) 

of lime. (Bee Calcium nitrate.) 
of soda. (See Sodium nitrate.) 


supply in United States 817 

Nitrates — 

accumulation In soils, U.S.B.A- 211 

effect on nitrogen-assimilating 

bacteria, U.S.B.A 724 

formation in soil in relation 

to weeds 814 

synthetic, manufacture by elec- 
tricity 122 

transformation by soil micro- 
organisms - 723 

Nitric acid, production from syn- 
thetic ammonia — 710 
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Nitrification — ■ Page. 

and soil toxins, studies 322 

as affected by alkali salts 322 

in soils, U.S.D.A 211 

of organic compounds in soils, 

Ala.College 119 

NitTites from nitrates by sunlight, 

U.S.D.A 811 

Nitrobenzol as a parasiticide 760 

Nitrogen-— 

amino acid, determination in 

blood„„ 713 

amino, determination, foam In- 
hibitor 613 

ammonia, determination 311 

and carbon, equilibrium in 

soils 421 

aSvSimllatlon by rice 340 

atmospheric, fixation by elec- 
tricity 122, 811,325,423,625 

atmospheric, fixation in soils, 

Tenn 213 

determination in bacterial cells- 613 

distribution in protalbinic and 

lysalbinic acids 310 

economy in Tennessee soils, 

Tenn 212 

fixation as affected by sodium 

nitrate 723 

fixation by bacteria- - 426, 427 

fixation by leguminous plants 528 

fixation by plants 122 

fixation in manure 27,325 

fixation, relation to green ma- 
nures 27 

in cultivated and abandoned 

lands - 622 • 

in rain and snow 416 

lime. (See Calcium cyanamid.) 
loss from peat beds, prevention- 614 

loss in green manuring, Ohio— 622 

nitric, determination in soil 111 

nonprotein, determination in 

four—- 614 

total and soluble, in flour 711, 712 

Nitrogenous fertilizers — 

availability in presence of so- 
dium nitrate 723 

comparison 133, 516 

comparison, Pa — 220 

comparison, S.C 517 

Nodes, branch, nature- - 822 

Nomon, a calculating device for 

chemists 204 

North Carolina College and Station, 

notes — 97 

North Dakota ' College and Station, 

notes . — — 799 

l^^otanisomorpha meromym n.sp., de- 
scription 165 

(Naooleio) ooat(isemaj biol- 
ogy and remedies — - — — 69 

Nucldic acid — 

derivatives in peat — 202 

nitrification, 'as affected by lime, 
Ala.College 119 
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Nucleic acid — Continued. Page. 

plant, preparation 505 

Nuclein, humification 26 

Nursery — 

inspection in Maine- 344 

inspection in Minnesota - 155 

inspection in Wisconsin 155 

inspection law in New York 39 

inspection laws and regulations 

in United States 39 

inspection laws in Canada 40 

stock, fumigation 357 

stock, imported, insects collected 

on 857 

Nuru&ea n.g. and n.sp„ description 857 
Nurudeopsis n.g, and n.sp., descrip- 
tion ' 857 

Nut- 

butters, accessory growth sub- 
stance in 265 

grass, eradication, Hawaii 828 

margarin, manufacture 807 

oils, digestibility, U.S.D.A 867 

Nutrient solutions — 

hydrogen- and hydroxyl-ion con- 
centrations — 736 

physiological balance 730 

Nutrients, absorption by plant roots, 

P.K 728 

Nutrition^ — 

defective, in school children, 

determination 664 

essentials of, Conn. State 662 

of farm animals, treatise 268 

science of, treatise — 468, 661 

(See also Digestion, Metabol- 
ism, etc,) 

Nutrose, substitute for 710 

I Nuts — 

culture along highways 44 

culture experiments, N.Mex 641 

culture experiments, U.S.D.A — 444 

planting in eastern United 

: States ' 542 

varieties, N.Mex ^ 641 

Oak— 

cossid on pecan, U.S.D.A 157 

pruner on pecan, U.S.D.A 157 

Oaks — 

preserving 554 

white, ray tracheids in 45 

Oat— 

aphis in Maryland 154 

aphis, correct name — 462 

crown rust, studies, Mo. 645 

feed, analyses 369 

feed, analyses, N.H 369 

flour, analyses, Can — 666 

groats, analyses, Mass 665 

hulls, analyses 369 

hulls, analyses, N.Y. State 67 

hulls, ground, analyses, Tex — 369 

seedlings, hypocotyl develop- 
ment — , 525 

smut, notes — 848 
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Oat — Continu'ed. Page, 

smuts, ilescriptions and treat- 
ment, Mont 249 

smuts, studies. Mo 646 

Oats — 

analyses, N.Y. State 67 

and cowpeas mixture, digesti- 
bility 778 

as a forage crop, Hawaii 827 

as a green manure 27 

as a pasture crop for steers, 

U.S.B.A 470 

as afitected by eulpbur, IJ.S.D.A 221 

biennial croppings, TJ.S.D.A 430 

culture, Nev 636 

culture, TJ.S.I).A 840 

culture experiments 132, 

234, 336, 63o, 735 

culture experiments. Can 634 

culture experiments, Kans 631 

culture experiments, Minn 825 

culture experiments, Mo 632 

culture experiments, Tex 830 

culture for chicken feed, Hawaii 827 

culture in Nebraska, Nebr 740 

culture in Wyoming, Wyo 527 

culture on moor soils 132 

electro-culture experiments 525, 526 

fertilizer experiments 230, 

726, 728, 820 

fertilizer experiments, Hawaii- 829 

fertilizer experiments, Minn 825 

fertilizer experiments, Mo 620 

fertilizer experiments, S.C 517 

ground, analyses, Mass 665 

ground analyses, Tex 369 

growth studies, methods 526 

rod-row tests, technique, U.S. 

D.A 429 

rotation experiments, IJ.S.D.A 129 

seeding experiments, Kans 630 

seeding experiments, Nebr 740 

selection experiments, Nebr 740 

shrinkage tests, Ohio 840 

siae and sprout value in relation 

to yield, Nebr 732 

susceptibility to powdery mil- 
dews, Mo — ' 645 

varieties — 135, 234, 432, 433 

varieties. Can 634 

varieties, Minn 131 

varieties, Mo 632 

varieties, Mont 333 

varieties, Nebr * 740 

varieties, Nev . 636 

varieties, Pa — 229, 240 

varieties, Tex 32, 830, 832 

varieties, IT.S.Q.A 30 

varieties for New South Wales- 528 
varieties for the Dakotas and 

Montana, U.S.D,A 230 

varieties for Utah dry lands, 

U.S.D.A ' 230 . 

varieties resistant to rust, tr*S. 

D.A—,— ... 849 

water , requirements, Wash-. - ' , 227 , 


Oats- — Continued. Page. 

wild, eradication, IJ.S.D.A 38 

yields in Australia 133 

Qceanodroma letioorhoa s u b s p p., 

notes 556 

Odontia — 

saccliari and O. saccharieola 

n.spp., descriptions 649 

mccho>Hcola, studies—. 851 

OdonMmeon oemeovorus n.sp., de- 
scription 165 

Odontomerm strangalim n.sp., de- 
scription 164 

(Bceticns — 

ommDoruSf notes 257 

platensiSf remedies 658 

CEnothera, hybridization experi- 
ments 28, 331 

CEstrin© of Africa 263 

OMa lehua trees of Hawaii 45 

Ohio — 

State University, notes. 499, 700 

Station, report 197 

Oidiomycosis in cattle — 179 

Otdium — 

citrif notes 849 

quercinum on chestnut 455 

Oil- 
cake, fertilizing value — 433 

cakes, feeding value 572 

inspectors, charts for 492 

seeds, breeding experiments — 526 

seeds, culture experiments 526 

Oils— 

essential, in India — 8 

in cookery— — 366 

methods of analyses 206, 804 

nut, digestibility, U.S.D.A 867 

sampling 206, 804 

vegetable, accessory growth sub- 
stance in — 265 

volatile, determination in citrus 

fruits—. 11 

Oklahoma — 

College, notes 98 

Station, notes — 98, 600 

Okra — 

caterpillar, life history — 562 

wilt disease, studies, U;S.D.A 851 

Oleander scale on olive, Cal 157 

Oleo-oil, accessory growth substance^. 266 

Olive oil, humification * 26 

Olives — 

insects affecting, Cal - 157 

pickling, Cal .... 617 

OmUcuB mwarios, notes - 658 

Onchocerca gibBoni, investigations— 82 

Onchocerciasis, bovine, in Argentina 183 

Onciderea cingulata — 

notes — 762 

on pecan, U.S.D.A ' 157 

Onion — 

diseases, investigations, ' Mass— 249 

diseases, notes——. — ' ' 648 

maggot, remedies- ^ 155, 863 

, neck rot, 'Studies, ^ 450 

thrips,' notes — — 566 
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Onions-™- Page. 

Bermuda, seed production, 

U.S.D.A 344 

effect on succeeding crop 337 

fertilizer experiments 540 

fertilizer experiments, Mass 218 

Oosporo^ scaMes, (^ee Potato scab.) 

Ophiderma spp. in United States 764 

Ophiobolus graminU^ notes 48, 648 

OpMochmta (OpMobolm) graminis 

n.comb., notes 648 

Ophioneotria cocoicola on purple 

scale 157 

Ophyra nigra, notes 466 

Opisthorchis felinus, infection of 

pigs with 82 

Opium poppy blight, studies 547 

Opim — 

humilis, studies, U.S.D.A 659, 767 

n.spp., descriptions 165 

Orange — 

seeds, oil from 111 

skins, analyses, Conn.State 626 

thrips on olive, Cal 157 

thrips, studies, U.S.D.A 763 

Oranges-™* 

grt)wth in relation to soil mois- 
ture 541 

irrigation 641 

manuring, Bahian method 845 

mulching experiments, U.S.D.A- 814 

navel, June drop, Cal 757 

pruning experiments 43 

variability of yield, U.S.D.A 744 

varieties, Tex 40 • 

yield as affected by humus con- 
tent of soils, U.S.D.A : 814 

Oraniella Goffeicola, notes 51 

Orchard — 

grass, liming experiments, Pa 219 

inspection. {Bee Nursery in- 
spection.) 

products, feeding value, Cal — 168 

Orchards — 

cover crops for, Tenn 346 

cover crops for, U.S.D.A-. 443 

heating experiments, Can 641 

irrigation, U.S.D.A 242 

planting costs 41 

rejuvenation, Conn.State 242 

spraying, Wash — 790 

spraying u- dusting 42 

winter work, Wash — 698 

weevil, new, in Milwaukee 155 

Oregon College and Station, notes — 98, 

499, 799 

Organic — 

compounds, toxicity to insect 

eggs, U.S.D.A 858 

matter, decomposition in soil — 117 

matter, loss in green manuring, 

Ohio 622 

Orientation of small objects in 

paraffin 497 

Ornamental plants, shrubs, or trees. 

{Bee Plants, Shrubs, md Trees.) 
OiimthQdoros talaje in Minnesota — - 566 


Orobanche spp. — Page. 

in Bihar 547 

on tobacco in Koumania 452 

Orosiotes n.g. and n.sp., description- 857 

Ortalid, new, from Philippines 767 

Orthoptcra of southern Italian 

Somali - 460 

Oryctea naaicornis, investigations 163 

Osage oranges for dairy cows, Ky 680 

Osoinella frit, control in Kief 257 

Osdnus frit, notes 460 

Osmotic — 

cell, artificial, new type 125 

pressure in animals and plants- 821 

pressure of Jamaican mountain 

plants 125 

pressure of sap and height of 

leaf insertion 126 

pressure of sap, determination- 523 

Ostrich raising in Morocco 174 

Otiorhynchua ovatm, remedies 864 

Ovaritis in cattle 179, 787 

Ox warble fly in Netherlands 563 

Oxalic acid solutions, keeping qual- 
ities - 412 

Oxidase, effect on anthocyanin 128 

Oxido-reduction, biochemical phe- 
nomena 802 

Oxygen — 

requirements of roots of higher 

plants 628 

rOle in germination of Grami- 

nejB 24 

Oysters, bacteriological analyses--- 265 
Ozone — 

absorption bands in spectra of 

sun and stars, U.S.D,A 511 

therapeutic value 585 

Ostofiium omnivorum, notes, Tex 334 

Pachyneuron, North American spe- 
cies 565 

Pachyneuron virginAcum, notes 565 

Paddy. {Bee Bice.) 

Fataeochendides miooeanus, relation- 
ships 556 

Palm- 

bud rot, notes - 547 

kernel cake for cattle 167 

kernel meal, analyses 771 

kernel meal, feeding value 167, 771 

kernel oil and coconut oil, dif- 
ferentiation 413 

nut cake, feeding value — — - 572 

oil products as feeding stuffs, 

Mich '368 

Palms of India and Ceylon 44 

Palmyra palm disease, treatment — 351 

Palosopua dioscorew n.sp., descrip- 
tion, U.S,D.A — 864 

Panargyropa pellucidator, notes— 768 

Pancreatic ferments, coagulation - 710 

Panicum — 

palmifoUum as a forage crop, 

Hawaii — '827 

spp., analyses and cultural notes 528 

I Papain, proteolytic activity 802 

1 Papaver rhcsaa, self-sterility™-..-.* 426 
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Papaws — Page. 

analyses and food value — 365 

' improvement 542 

Papayas, breeding experiments, 

Hawaii 842 

Paper — 

absorbency, determination 414 

from longleaf pine chips 800 

pulp, textile from 208 

testing, constant temperature 

and humidity room for 414 

waste as a source of lime, Pa — 22 

Pappopliorum scabrwair, studies 66 

Para rub'ber, {Bee Rubber.) 

Paracalocoris hawleyi^ life history 

and remedies 559 

Paraffin — 

oil emulsion as a contact Insecti- 
cide, P. R 762 

orientation of small objects in — 497 

Paramphistomidm of North America- 365 

ParaphcUnm — 

perkinsi n.sp., description 467 

spp. of British Guiana 467 

Paraplegia, enzootic, in sheep 687, 688 

Parasites — 

intestinal, of poultry, remedies- 83 

intestinal, protection against di- 
gestive enzyms 582 

intestinal vermifuges for, TJ.S. 

D.A— 883 

tropical 580 

(Bee also Animal parasites, In- 
sect parasites, etc.) 

Parasitism, normal, studies 647 

Parcel post — 

business methods, IT.S.D.A 895 

marketing eggs by, U.S.D.A 72 

Parhelia 90® from sun, U.S.D.A 210 

Paris green, effect on sugar-cane 

roots 238 

Parsnips, winter storage, Vt 442 

Parthenogenesis — 

in higher plants 331 

relation to sex 261 

Pmpalum — 

Mlatatum, culture experiments, 

Hawaii — — 827 

toxicity to cattle 687 

Pmsalora hevew^ notes 356 

Passerherbulus and its allies- 556 

Passeriformes, new pycnonotine fam- 

^ ily — 856 

Pasture mixtures, tests, U.S.D.A 30 

Pastures — 

fertilizer experiments 432 

irrigated, clipping experiments, 

U.S.D.A——- — 30 

irrigated, establishing, U.S.D.A- 130 
irrigated, grass mixtures for— 337 

irrigated, tests, U.S.D.A 175 

on peat soils. 134 

permanent, Ohio 796 

seeding, Iowa— 33 

stump-land, tests, Minn 176 

Pavements, concrete, cracking and 
hucMing — 891 


Pea — Page. 

bran, analyses, Mich ’ 368 

diseases, notes, N.J-. 48 

meal, analyses, N.Y. State 67 

pods, analyses — . 626 

Peach — 

aphis, black, notes 463 

aphis, black, remedies, Tenn — - 358 

aphis, green, notes, Ohio 462 

borer, remedies 201, 861 

brown rot, treatment 454 

diseases and pests, treatment, 

U.S.D.A 843 

diseases, notes 550 

diseases, notes, N.J 50 

heart rot, notes, Can 646 

leaf curl, notes 848 

leaf curl, notes, Can — 546 

scale, notes 464 

worm, ' striped, biology and 

remedies, U.S.D.A 801 

yellows and little peach, notes, 

Can 546 

Peaches — 

culture, U.S.D.A 844 

culture experiments, Conn. State 242 

culture in Indiana, Ind ! 246 

dusting 541 

dusting experiments. Can 546 

fertilizer experiments — - 42 

fertilizer experiments, Mo 639 

fruit stocks for 345 

insects affecting 460 

insects affecting, U.S.D.A 843 

of New York ra 0 n 0 g r a p h, 

N.y.State 42 

packing, N.J. — 43 

planting costs 41 

pruning experiments, N.J 43 

spraying 550 

stones and skins, analyses ■ 626 

varieties, Tex ... 41 

Peanut — 

cake, 'analyses 572 

cake, analyses, Tex 369 

cake, feeding value 372 

cake, fertilizing value 220, 527 

hay, ground, analyses, Tox- 369 

meal, analyses — ' 672 

meal, analyses, Maas 605 

meal, analyses, N.Y.SState 67 

meal, analyses, Tex — — 369 

meal, palatability and nutrttivo 

value — — 66 

offal, analyses 672 

oil, detection in oils and fats 616 

shells, analyses, Conn. State 626 

Peanuts — 

culture experiments- 336, 635 

culture experiments, Hawaii— 827 

culture experiments, Tex-, 830, 832 

fertilizer experiments 336 

food value and preparation- 567 

harvesting and storing, 

U.S.D.A — — '235 

’ loss in weight after harvesting- ' 635 

permeability of seed ' coat— ^ ^ 25 
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Peanuts — Continued. Page. 

root nodules™ 451 

seeding' (ixperiments, Tex 32 

use by prehistoric Americans 137 

varieties — 33, 336 


varieties resistant to -wilt.. 851 

whole pressed, analyses, Tex 369 

Pear— “ 

aphis, woolly, studies 560 

blight, notes 47, 848 

blight, resistance to, Tenn 350 

blight, studies 650 

blight, treatment, Can^ 545 

blossom weevil in Bessarabia 163 

diseases, notes, N.J 50 

scab, notes 852, 853 

thrips, remedies 259 

tree slug, notes 459 

Pears — 

conservation without use of 

sugar 716 

cross-pollination experiments 345 

insects affecting 460 

insects affecting, TJ.S.D.A 843 

varieties, Tex 41 

Peas~*— 

culture experiments 132, 133 

fertilizer experiments 820 

field, as a forage crop, Hawaii- 827 

field, as a pasture crop for pigs, 

U.S.D.A 470 

field, culture experiments, Can- 634 

field, culture experiments, Mont- 333 

field, culture for winter forage, 

Cal— — 735 

field, varieties, Can 634 

field, varieties, Minn 131 

field, varieties, U.S.D.A 431 

garden, selection experiments — 635 

green, as meat substitute, U.S. 

B.A 166 

harvesting and storage, N.J 41 

heredity and variation in 822 

home drying, N..T 41 

seed testing, NJ 41 

varieties 33 

water requirement, Wash 227 

yields In Australia 133 

Peat — 

availability of nitrogen in 423 

bacterized, fertilizing value — 120, 328 

beds, denitrification in 514 

lands or soils. (See Soils, peat.) 
nucleic acid derivatives in— — 202 

production and use in United 

States 820 

Pecan — 

leaf case-bearer, studies, U.S, 

I).A-, 656 

oil, digestibility, U.S.D.A 868 

Pecans — 

insects affecting 266, 76-2 

Insects affecting, U.S.D.A 157 


Peetimphora goesypiella in Bvsizll^ 562, 765 


Pediculus — Page. 

hummiiis (vesUmenti), life his- 
tory and remedies 765 

spp., studies 159 

(Pegomya) PJiorhia cepetorum. (Bee 
Onion maggot.) 

Pelargonium — 

disease, new 152 

poisoning by certain elements™™ 628 
Pellagra — 

human-like, in dogs 360 

relation to diet 268, 568 

Pelletierine tannate as a vermifuge, 

U.S.D.A 884 

Pemphigida; of Japan. 857 

Pemphigus fra^ini-dipetalw on olive, 

Cal 157 

Pemphredon, nearctic species 660 

PenicilUum — 

pfefferianumf description 448 

spp., toxicity to bees 564 

Pennisetum — 

oiliare, studies 66 

purpurenm^ tests, Hawmii 828 

typhoideumi analyses 368 

Pennsylvania — 

College, notes 98, 800 

Station, notes 198, 800 

Station, report 95 

Pentoses, determination in beet mo- 
lasses 113 

I^epper — 

color inheritance in 443 

cress seeds, germinability 729 

disease, investigations, N.Mex 646 

diseases in India 547 

fruit rot, notes ; 250 

improvement, N.Mex 641 

wilts, notes 351 

I'eppermint, culture in Indiana, Ind_ 246 
Perchloric acid, recovery from po- 
tassium residues 312 

Periconia gMdeniana, notes 51 

Peridermium siroHj life history 

Can — - 646 

Permanganate solutions, prepara- 
tion and keeping qualities 412 

Permeability, selective, in living 

cells 523 

Perocid, fungicidal value 151 

Permoplasmopara sp. on hemp 753 

Peronospora — 

arboresomis, notes 547 

sp. on hemp 753 

Mticola, studies — 754, 755 

Perphosphates, use in agriculture— 330 

Perry, analyses — 114 

Persimmons, Japanese, culture ex- 
periments, Tex 41 

PestalQSsia-^ 

briurdi, notes 448 

fimerea, notes - 225, 849 

palmarnm, notes 354, 758 

sp. on ' tea — : — 354 

them n.sp., description '648 

Petrel, ieach, subspecies of 556 
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Petroleum, fats and fatty acids of — 714 

Pets, liistory and care 77G 

Fe^u’a (?) coff eicola^ notQB nl 

Fhadroetoiim iirgyrcatliim n.sp., 

description 1G5 

PJialaris steiioptera, culture in Cali- 
fornia 637 

Phanerotoma — 

erythrocephala n.sp., descrip- 
tion 165 

franldini n.sp,, description — 165 
Phascolus — 

aconitifoUus^ analyses 368, 572 

ucutifolius, culture experiments 635 

lunatus, culture experiments — 635 

lunatuSy selection experiments _ 635 

mungoy analyses^ 572 

mungOf culture experiments, 

P.R 749 

mango rudiatusj analyses— 368 

mungo radiatusj nodule forma- 
tion 529 

radiatttS:, analyses 572 

Pheidole m^cgacephala, notes-, 557 

Phenacoccm uceris, notes 464 

Plienol — 

effect on soil organisms, Vt 420 

preservatives, determination in 

serums 316 

toxicity 283 

PMltrmn elegant ariu affecting privet 765 

Phlox plant bug in Maryland 155 

phoma — ' 

asparagi and Cytospora stiotos- 

tom a, relation 752 

oinerescensj notes 454 

pomi, notes 550 

sp. on young cedars, U.S.D.A, — 53 

Phomopsis, British species — 752 

PJwmopsis citri, distribution- 757 j 

Phonolitea, Austrian, fertilizing i 

value 726 

PhorMa eepetorum, (Bee Onion 
maggot) 

Pfiormia regina — 

hibernation 262 

notes, IJ.S.B.A - 161 

Phosphate — 

calcined, fertilizing value, Mo — 619 

of lime, {Bee Calcium phos- 
phate.) 

potash fertilizers, new 519, 726 

potash fertilizers, SchrOder’s, 

tests 520 

Ehenania, description 520 

rock, composting with sulphur- 817 

rock, effect on composition of 

wheat, Ohio 518 

rock, fertilizing value 817 

rock, fertilizing value, Minn. 825 

rock, fertilizing value. Mo 217, 619 

rock, fertilizing value, OMo- 326, 625 

rock, fertilizing value, Tex 325 

rock, fertilizing vidue, U.S.B.A. 422 . 


Phosphates — Page. 

comparison 519, 527, 726, 817 

comparison, Mass 218 

comparison, Mo 619 

comparison, Ohio— — 625 

effect on soil bacteria, tJ.S.D.A. 818 

fertilizing value 133 

for sugar cane, tests 135 

solubility 519 

solubility in mineral and organ- 
ic acids 423 

utilization by plants 330 

{See also Superphosphate.) 

Phosphatic slag — 

fertilizing value 135,230,432,510,527 

fertilizing value, Can— 634 

fertilizing value, Mo 619 

solubility 519 

use on peat soils 433 

Phosphoric acid — 

assimilation by rice 340 

determination, filter for 506 

effect on burning quality of 

tobacco 140 

effect on weed growth in 

meadows 141 

fertilizing value, Mass 218 

for peaches, Conn.State 242 

forms of in soil 117 

insoluble, determination 205 

use on moor soils 132 

Phtrspborie oxid, solubility in mixed 

fertilizers 519 

Phosphorite deposits in Russia 817 

Phosphorus — 

determination in soils 205 

in turnip roots, relation to 
availability of soil phos- 
phorus, TJ.S.D.A 326 

phytin, determination in plant 

products, Ark 11 

Photosynthesis as affected by in- 
complete culture solution 523 

Phyllmhora saccharic notes- 550 

Phyllactinia corylea, notes 849 

Phyllophaga — 

n.spp., descriptions 161 

n.spp., life histories 767 

spp., remedies—— 863 

Phyllosticta — 

eoffeicola, notes 51 

pirina, variation in 731 

ramicola, notes 53, 759 

solitaria, notes-, 550 

Phyllotreta vittata In Maryland 154 

Phylloxera — 

carycBcauUs studies, U.S.D.A 157 

sp. on pecan 762 

mstatrix, (Bee Grape-phyl- 

loxera.) 

Physda integrata sorecMosa, notes- 51 
Physoderma xtm maydis^ notes, U.S. 

D.A 351 

Physonata unipumta, notes 358 

Physostomum meloapksw n.sp., de- 
scription 761 
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PhpsotliHps ssanthius n.sp., descrip- Page. 

tioii 461 

Phptahis inmilaris n.sp.— 

dosoription 161 

life history 768 

Phytolacca (lecandra, critical flower- 
ing and fruiting temperatures 330 

PhytophtlKmc — 

fabcHj notes-. 63 

faheri, studies 554 

faherij treatment ... 759 

infestam. {Bee Potato late 
blight) 

parasitica, studies 547 

spp. on cacao and nutmeg 554 

spp. on inibber 554, 759 

tcrrcstria n.sp., description 251 

Pickles, recipes, Wash 95 

Pieris rapw in Maryland 154 

I^igeon — 

manure, analyses, Pa 23 

pea branch disease, notes 350 

peas, culture experiments 336, 527, 635 

peas, culture experiments, 

Hawaii 827, 829 

peas, fertilizer experiments 230 

peas, germinating, enzyms of 9 

peas, green manuring tests 230 

peas', varieties, Hawaii 828 

Pigmentation in fowls-— 

relation to egg production 276 

studies-.- 171 

Figs— 

breeding in Denmark 169 

care and management, U.8.D.A-. 169 

corn supplements for, Ohio; 274 

cottonseed meal for-..^ 282 

digestion experiments, 111 675 

diseases, treatise- 781 

effect of age on gains, Ohio - 774 

feeding experiments— 66, 70, 370, 372 

feeding experiments, Ala.Col- 

lege — 771, 874, 875 

feeding experiments, Can 576, 672 

feeding experiments, Mo 674 

feeding experiments, Mont 369 

feeding experiments, N.Mex — 675 

feeding experiments, Ohio 274, 

473, 774 

feeding experiments, Pa 69, 270 

feeding experiments, Tenn— — 369 

feeding experiments, U.S.D.A — 472, 

473, 475 

feeding experiments, Wyo 168 

feeding in dry lot, Ohio 698 

garbage feeding, U.S.D.A — 274 

Immunization certificates for- — 170 

improved German, fecundity 65 

infection with flukes 82 

inheritance in, Kans 675 

inheritance of mammse in 65 

intestinal flora as affected by ra- 
tions, Kans — 875 

judging, U.S.D.A . 398 

killing and dressing, U.S.B.A — 476 

maturation of ovum in 65 

mixed bacterial diseases of — 588 


Pigs — Continued. Page. 

oil cakes for 572 

pasturing experiments,U.S.D. A- 68, 169 
pasturing fodder crops with, 

U.S,D.A 470 

production, program for, tJ.S, 

D.A 672 

raising in Florida, Fia 575 

raising in New Jersey 570 

ratio of sexes in 65 

self-feeders for, U.S.D.A 475 

PilOGi'oeis tripunctata, studies, U.S. 

D.A 405 

Pimenta acris, culture experiments 542 

Pimento, insects affecting 459 

Pine — 

blister rust — 

control in Canada, Can 646 

control in United States and 

Canada 254 

diagnosis, U.S.D.A 355 

dissemination by gipsy moth 

larvffi, U.S.D.A 860 

early discovery in United 

States 254 

in Canada 758 

in Massachusetts 651 

in Minnesota 155 

in Ontario 652 

inoculation experiments — 151 

notes 53,355,455 

overwintering, Mass 249 

studies 254 

chips, extracted, pulping 809 

Jeffrey, injury by pack rat — — 53 

iodgepole, transplanting, Pa 44 

needle rust, occurrence in 'Ver- 
mont 253 

nursery stock, growth and mor- 
tality 847 

pinon, management in New 

Mexico 644 

Scotch, planting in Pennsylva- 
nia - 847 

seed, germination tests 447 

seedlings, drought resistance 

in, Pa - — - 44 

seedlings, growth, Minn 144 

Swedish, notes - — 447 

timber,' Indian, contraction and 

warping 751 

weevil, notes 469 

western white, marking rules in 

Idaho^- 46 

western white, second-growth, 

source of seed, U.S.D.A 145 

western yellow, as affected by 

grazing, U*S,D.A-, 447 

western yellow, yield and repro- 
duction in Arizona and New 

Mexico 847 

white, factors influencing repro* 

duetiPn ^ — ^ — 46 

white, weather Injury, Mass — 249 

yellow, analyses 309 

young, dying about ant Mlls^ 651 
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Hneapple — Page. 

disease, new, in Philippines 853 

weevil, notes 163 

Pineapples — 

fertilizer experiments, P.R 748 

insects affecting 459 

seedling, growing, Hawaii— 841 

varieties, Hawaii 842 

Pinene, therapeutic value 585 

Finm longifoUa timber, contraction 

and warping while seasoning 751 I 

Piperidln, nitrification as affected by i 

lime, Ala.CoUege 119 I 

Pipette — 

safety, new form 203 

washing device 203, S03 

Fipiza calif omica n.sp., description- 863 

Firopla'Sma Hgeminum in cows in 

Eritrea 888 

Piroplasmosis, bovine, in Turkey 183 

(8ee also Texas fever.) 

Pissodes stroliif notes 459 

Pisum, genetic factors, U.S.D.A 226 

Plagiolepis longipea, studies 364 

Plague, transmission by bedbugs — 559 

Plant- 

activities, relation to sun spots- 114 

associations in western Pennsyl- 
vania 425 

breeding experiments, control of 

stray pollen in — 430 

breeding, review of investiga- 
tions 367 

breeding, rod-row tests, U.S. 

D.A 429 

breeding, selection problem in 64 

constituents, humification 26, 27 

diseases — 

as an economic study 349 

control in Ontario, Can- 545, 546 

control in United States 256 

dissemination by rain, U.S. 

D.A 47 

In Barbados 350 

in Canada, Can 545, 546, 646 

In Cuba 557 

in Dutch East Indies 648 

in Germany-. 448 

in Hawaii, Hawaii 848 

in India 350, 547 

In Indiana - 556 

In Italy 351 

in Michigan 545 

in Porto Rico 147 

in Scotland - 546 

in Switzerland ; 350 

in Wageningen 147 

in Washington 47 

international control 349 

mosaic — 48 

notes, N.Mex * 648 

notes. Wash—' . 298 

textbook — 94 

olao Mferent ho&i 
pteta.) , 

' ecoloicy',., in, agricultural courses- 196' 

' mbJTdSi':' Aufcrition'''and 'growth-' X27 


Plant — Continued. Page, 

growth, accessory factors for — 328 

growth as affected by air move- 
ment 223 

growth, metabolism, and imbibi- 
tion 729 

growth, seasonal valuations 627 

inspection. (See Nursery in- 
spection.) 

juices, preservation 507 

lice in Texas 869 

lice, notes, Ohio 654 

lice. (See also Apple aphis, 
etc.) 

membranes, permeability 12G 

metabolism, buffer processes in- 821 

names, dictionary of 125 

organs, modification due to 

ecological conditions 331 

pathologists, war emergency 

board 100 

pathology, textbook — 147 

physiology at Johns Hopkins 

University 525 

physiology, treatise 728 

roots, oxygen requirements 628 

succession in Colorado — 23 

tendrils and branch nodes, for- 
mation 822 

tissue, determination of freez- 
ing point 523 

Plantago, variegation in 731 

Plantain diseases in India 351, 547 

Plants — 

as affected by potassium cyanid- 855 

Chinese, in British Isles 39 

distribution by ocean currents- 125 

electro-culture experiments — 525, 526 
electro-motive phenomena in — 822 

fiber-producing, check list 637 

forcing 39 

forcing experiments, Vt- 443 

greenhouse, fumigation, U.B.D.A- 258 

immunity to insects - 458 

• imports, U.S,D.A 029 

Indigenous to Chile-, 336 

injury by other plants — - 221 

medicinal, of Chile 336 

mosaic diseases 48 

mutilated, regeneration - - 129 

of Northern Nigeria, Hausa 

names- — 525 

ornamental, culture e x p e r i- 

ments, U.S.D.A - — 444 

ornamental, culture in bogs 447 

ornamental, diseases of, Ohio— 262 

oxidation and reduction in 223 

permeability studies 25 

poisoning by certain elements— 62S 

poisonons, notes, Can 646 

propagation, treatise- 539 

rarer elements in, U.S.D.A.^ 409 

rest period in, Mo— 640 

self-sterile, seW-fortility in-, 226 

^ 'self-steriM'ty' in— - — 426, ‘$23 

sexmh" cycle— ' 525 
sugar'' 'translO'Catlon in 224 
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Plants — Conttnned Page. 

water, nitrogen fixation by 419 

water reqxiirements, Nebr 228 

water requirements, Wash 220 

wilting aiid incipient clrying„„>, 922 

Plasma membrane in plants 523 

PlasmodiopJim^a hraMiocB. {See Cab- 
bage eiubroot.) 

Plamnopara vitioola^ notes 651 

Piaster, land. {Bee Gypsum.) 

Piat experiments' — 

harvesting devices 228 

teclmique, U.S.D.A 429 

Platychirus perpalUdus^ life history, 

Me 362 

PlatygasterhuBj life history and kcy_ 565 

Platypedia areolata on olive, Cal 157 

Fleet odisevUa vmeta — 

life history and treatment, N.Y. 

Cornell 853 

n.sp., description 252 

Plenodomus fmaomaculans n.comb., 


PlcsioGoHs mgicoUiSj remedies 58 


Pleuro-pncumonia, contagious. {Bee 
Influenza, equine.) 

Plodia interpunctella, {Bee Indian- 
meal moth.) 


Plow bottom, studies, U.S.D.A 791 

Plowing depths, comparison, Pa 229 

Plowrightia morbosa, notes, Ohio 853 

Plows, motor, hitches and adjust- 
ments 88 

Plum — 

aphis, mealy, in Egypt 158 

black knot, description and 

treatment, Ohio — 853 

diseases, notes, N.J 50 

Plums — 

dusting experiments, Can-.-..^ 546 

fruit stocks for 345 

insects affecting 460 

insects affecting, D^S.D.A 843 

varieties, Tex 41 

Plusid bmSBiew in Maryland 154 

Pneumonia — 

equine, treatment 788 

septic, in horses 184 

PedoBperm.um laciniatims appear- 
ance in South Australia — 141 

Poison ivy, fat of_», 202 

Pokeweed, critical flowering and 

fruiting temperatures — 330 

Polarimetry, book on 803 

Poles, Industry in Canada ; — 147 

Poliomyelitis-— 

in horses in Indla^ 287 

transmission by insects 262 

Polistea hebrwm, notes 164 

Pollenia rudis, hibernation 262 

Polycaon confertus, notes, Cal 157 

yemalis ii.sp., descrip- 
tion — 63 

Polygonum spp., toxic effect on pigs., 589 
PotymeeuB lasioptem n.sp., descrlp- 
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Polynema Hfadciatipenne mrium Page. 


n.var., notes 565 

Polyneuritis — 

relation to diet 568 

treatment 782 

Polyporacem of Montana 553 

Polyporus — 

rugulosm in Malaya 52 

schweinitzii, studies 355 

shorew n.sp., description 547, 555 

sliorem, notes 332 

PolystomidjB of North America 365 

Polytrias prwmo7'sa, tests, Hawaii — 828 

Pomace fly, life duration 563 

Pomelos. {Bee Grapefruit.) 

Pomological work at University of 

California 446 

Pond mud, analyses, Can 626 

Pongamia glabra — 

as a green manure 220 

cake, fertilizing value 220 

Ponies, British breeds, improvement- 576 

{Bee also Hoi'ses.) 

Pontia rupee, {Bee Cabbage worm, 
imported. ) 

Popcorn seed, sterilization 629 

Poplar — 

borer, notes 358 

leaf-hopper, studies 764 

weevil in Wisconsin 155 

Poppy blight, notes 351, 547, 648 

Pork — 

cured and salted, in United 

States, U.S.D.A 865 

curing on the farm, U.S.D.A 476 

Portheiria dispar. {Bee Gipsy moth.) 

Porto Rico — 

Insular Station, notes — 499 

•Station, notes 700, 900 

Station, report 796 

Station, work of 605 

Posidonia australis, fiber from 529 

Potash — 

assimilation by rice 340 

domestic sources. Conn. State — 625 

effect on weed growth in 

meadows 141 

fertilizers, comparison — 726 

fertilizers, comparison, Mass — 218 

fertilizers, residual value, Fa. — 220 

fertilizing value 133 

fertilizing value, Mo 217 

fertilizing value, S.C — 634 

for sugar cane, tests 135 

from beet and cane molasses-^ — 124 

from blast furnace flue dust — 424 

from cement mills — 124 

from cement mills, U.S.D.A 123 

from feldspar- 123 

from greensand 123 

from marsh plants, Cal 520 

from sunflower stems — — — 207 

phosphate fertilizers, Schrbder’s, 

tests — - 526 


phosphoric acid fertilizer, new- 519, 726 
production in United States- 326, 424 
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Potash — Continued. Page, 

salts, effect on burning quality 

of tobacco 140, 239 

use on moor soils 132 

PotaSvSiim — 

bromate, effect on enzym action » 611 

carbonate, fertilizing -value, 

Mass 218 

chlorid, effect on nitrogen con- 
tent of soil, Tenn 213 

chlorid, effect on wheat 439 

chlorid, fertilizing value, Mass_ 218 

cMorid, fertilizing value, Minn- 825 

chlorid, fertilizing value, S.C 816 

chlorid, fertilizing value, U.S. 

D.A 422 

cyanid, analyses, Can 643 

cyanid, conduction in plants — 855 

determination in vegetable asb„ 311 

nitrate, effect on burning qual- 
ity of tobacco 140, 239 

nitrate, effect on nitrogen-as- 
similating bacteria, U.S.D.A_ 724 

nitrate, fertilizing value, Mass_ 218 

permanganate solutions, prepa- 
ration 412 

permanganate, therapeutic value- 585 

sulphate, effect on soil acidity, 

TJ.S.D.A 620 

sulphate, fertilizing value™ 135 

sulphate, fertilizing value, Mass- 218 

sulphate, fertilizing value, Tex- 32 

Potato — 

aphis, investigations, Mass— 654 

aphis, pink and green, studies, 

Ohio 462 

beetle, Colorado, notes 161, 653 

black heart, studies, N.T.State- 835 

blight, resistance to, Hawaii 828 

blight, treatment, Conn.State— 235 

curly dwarf, notes 545 

diseases and pests, U.S.D.A 834 

diseases, control in Canada, 

Can 646 

diseases, description and treat- 
ment, W.Va 549 

diseases in Bermuda 149 

diseases in Indiana, Ind — 250 

diseases, notes - 535, 848 

diseases, review of investiga- 
tions 549 

early blight, notes 235, 649 

early blight, studies, Wis 451 

Pusarium disease, notes 648 

Pusarium wilt, treatment, 

Hawaii 848 ' 

late blight, description and 

treatment 549 

late blight in India 758 


late blight, treatment- 352, 549 

late blight, treatment, Hawaii— 848 

leaf roll, notes . 545 

leak, treatment, U.S.D.A 149 

midge in Maine 60 

mosaic disease, investigations— 149 

nitrogen, nutritive efficiency— 567 


Potato — Continued. Page. 

peelings, analyses, Conn.State 626 

powdery scab in West Virginia, 

W.Va 549 

powdery scab, studies, Mass 249 

Rhizoctonia disease, studies 250 

rot due to Phytophtlmra 

taris, Mass 249 

scab, notes - 140 

silage, notes 207 

spindling sprout, studies, Mass- 249 
starch and dextrin, manufacture- 207 

storage rots, notes, Wash — 298 

tops, feeding value, Cal 168 

tuber rot, studies — 149, 235 

wart di.seaso, notes 540 

weevils, notes, U.S.D.A 864, 

wilt, studies 149 

Potatoes — 

as substitute for cereals, U.S.D.A- 166 

cull, feeding value, Cal- 168 

culture - 635 

culture, Ark 437 

culture, Va 835 

culture experiments- 132, 336, 432, 735 

culture experiments, Can 634 

culture experiments, Minn 825 

culture experiments, N.Mex 633 

culture, treatise 235 

degeneracy 536 

disease resistance 236 

dried, for pigs, U.S.D.A 473 

drying 207 

effect on succeeding crop 337 

fertilizer experiments - 432, 

433, 520, 540, 820 

fertilizer experiments, Can 634 

fertilizer experiments, N.Mex 634 

fertilizer experiments, Pa 220 

fertilizer experiments, Tex— — 32 

for pigs 372,535 

grading 535 

grading, U.S.D.A 34, 834 

improvement, Hawaii 827 

insects affecting—, 558 

irrigation experiments, N.Mex- 633 

irrigation experiments, Utah— 320 

market typos 535 

marketing — — . 635 

marketing, IT.S.DA 834 

now nematode infesting, tJ.S. D.A - 147 

origin and early culture 332, 535 

planting experiments, Can- 634 

planting whole 1?. cut tubers-..,.. 534 

production, 1918 program, U.S. 

D,A SU 

rotation experiments, U.S.D.A- 129 

seed certification ; 535 

seed, for fall planting 685 

seed, growing in Nova Scotia, 

Can 04(5 

seed, storage, Ark 437 

seeding experiments 584 

seeding experiments,' Minn 132 

selection, Ohio— — - ' ^ 497 

selection experiments— : 43^ 

spraying, U.S.D,A— — 135 
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Potatoes — Continued. Page, 

spraying experiments, Conn. 

State 235 

storage, TJ.S.D.A™..^ 89 

storage cellars, description 391 

storage experiments, N.Y.State^ 835 

storag'c house, plans, Ala.College- 137 

treatment with liquid air 128 

utilisation-,-. ... 635 

varieties 336, 432, 433 

varieties, Ark 436 

varieties, Can 634 

varieties, Hawaii ... 828 

varieties, ICans 632 

varieties, Minn 132 

varieties, Pa 34, 229 

varieties, Tex 32 

varieties, U.S.D.A 31 

varieties, Va 835 

yield in relation to weather 317 

Poultry — 

breeding from selected stock 775 

canning 715 

care on the farm, Cal—- 678 

diseases, treatise 781 

experiments, Can 677 

farms, survey in New Jersey, 

N.J 173 

fattening experiments, Mont 373 

feeding, Wash 96 

feeding experiments 71 

feeding experiments, N.Mex 678 

feeding, war rations, N.J 476 

grit, analyses. Can 666 

house, description, Can 677 

houses and appliances, hand- 
book 190 

houses, construction, Kans 190 

houses, equipment for 593 

insects for, U.S.D.A 71 

Intestinal parasites, remedies — 83 

keeping in back yards, U.S.D.A- 374 

keeping in town and country — 173 

lice and mites, remedies, Mont- 184 

live and dressed, standards — 294 

manure, analyses, Pa 23 

manure, handling, Wash^ 298 

marketing cooperatively 494 

marketing, in New York—, 293 

production for war emergency — 94 

raising in Colorado 776 

raising, treatise 776 

sanitation, 'Mass 287 

(tSee also Chickens, Ducks, etc.) 
Powdery mildews, relation to hosts, 

Mo - 645 

Prairie — 

and woodland, ecology of ten- 
sion zone 521 

dogs, susceptibility to rabies — 80 

Prairies and mountain grasslands, 

comparison — 824 

Precipitation — 

chart, new, U.S.D.A. 209 

in British Columbia 288 

relation to winter wheat yields- 14 

{Bee also Eainfall, etc.) 


Precipitin antigen, production from Page. 

bacteria 483 

Pregnancy — 

diagnosis 181,581 

diagnosis, Ky 684 

Prcmnotrypes solani, notes, U.S.D.A. 864 

Preserving, book on 114 

Pressure, effect on bacteria 584 

Preventive medicine and hygiene, 

treatise 882 

Prickly pear. (Bee Cactus.) 

Primula sinensiS;, heredity in 822 

PHstaulacus sirangalim n.sp., de- 
scription 164 

Privy, sanitary — 

description 84, 85 

description, Ky 567 

Proceras sacehariphaga, notes 465 

Propachyneuronia n.g. and n.sp., 


Propionic add, determination 506 

Prospaltella — 

fasdata n.sp., description 460 

lounsburyi, notes 467 

Protalbinic acid, nitrogen distribu- 
tion in 310 

Proteid. (Bee Protein.) 

Protein — 


cleavage products. (Bee Amino 
acids.) 

extracts for diagnostic cuta- 


neous tests, preparation— 482 

foreign, fate in anaphylactic 

reaction 79 

heat-coagulable and water- 

soluble, in milk, Mo 612 

hydrolysis in presence of alde- 
hydes 201 

intake, effect on creatin excre- 
tion in children 569 

new, in milk - — ^ Gil 

of cow’s milk 505 

of insects, value for poultry, 

U.S.D.A 71 

physical chemistry, treatise 708 

Proteinuria, Bence-Jones, Investiga- 
tions 5G9 

Proteopteryx — 

bolUana^ notes 762 

bollianaj studies, U.S.D.A 157 

willingana, notes — 257 

Proteoses, absorption by digestive 

apparatus — 366 

Protoplasm, water absorption by., — 502 

Protozoa — 

intestinal, transmission by dies- 563 

life history — 580 

Provender — 

analyses. Mass 665 

analyses, N.H 369 

Prune brown rot, treatment 454 

Prunes, pollination by bees, Cal 747 

Pruning — 

effect on set of fruit 42 

paper on — 540 

treatise — 539 

wounds, dressings for, Ohio — 143 
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expbeiment station eeoobd. 


[Vol. 38 


Prussic acid. (See Hydrocyanic Page. 


acid.) 

Pscudoaniphistomiim danu’bwns^j, in- 
fection of pigs witli-. 82 

PseudoGOCcus— 

adonidunh notes 464 

citri. (See Citrus mealy bug.) 

sacchari, notes 556 

Pseiidocryphaliis n.g. and n.sp., 

description 163 

Pseudodiaporthe co'ffem, notes 51 

Pseudohylcsinus n.g. and n.sp., 

description 163 

Pseudomonas papulms n.sp. on apple 251 

Pteris aquilina, toxic effect on liorses 5S9 

Pierocarpus santalinus^ descriptive 

account 146 

Pteromalus Itemileucw n.sp., descrip- 
tion 165 

Ptomaine poisoning due to canned 

goods, Cal 208 

Ptomaines, formation in wounds 783 

Ptpchodea trilineatus, studies, 

U.S.D.A 363 

Public health and medicine at Pan 

American Scientific Congress 680 

Puccinia — 

antirrhini, notes, Gan 546 

mparagL (See Asparagus rust.) 
ghmarum, introduction into 

America 147 

graminis, overwintering in Aus- 
tralia 4S 

graminis, studies, U.S.D.A 47 

kueJmii, notes 550 

spongiosa, notes 848 

spp., overwintering and distri- 
bution in South America 148 

spp., parasitism 448 

spp., spore germination 224 

suhnitem, secial hosts 240 

Pucciniastru-m—^ 

pustulatum, inoculation experi- 
ments 253 

pustulaUim on BpiloMum adeno- 

eaiilon 553 

Puffinus, notes 457 

Pullets ^7. hens for egg production. 

Can 677 

Pulp wood industry in United States, 

U.S.B.A 447 

Putpinaria — 

hetulw, notes 464 

vitU (Annumerahilis.) (See 
Maple-scale, cottony.) 

Pumping plants — 

for irrigation, Mont 186 

of U.S.S,eclamation Service 589 

reservoir capacity for 3S9 

Pumpkins — 

composition and digestibility, 

Mass 571 

use by prehistoric Americans-™ 167 

Purdue University, notes 96, 

198, 399, 600, 797 

Purple scale on olive, Cal ' 157 

Pus, cells.' ' '(See lieucocytes.) 


Page. 

Pyrotherapy, aseptic, notes — 588 

Pyracmon conocola n.sp., doscription- 164 

Pyralxd — 

moth borers, new — . — 4.50 

new, from California-™. — — — 766 

Pyrcthrum, manganese content, U.S. 

D.A 207 

Pyrheliometers, comparison, U.S. IXA- 210 

Pyridin — 

effect on soil organisms, Vt 420 

in soils, studies, Ala.Colloge — 119, 129 

Pyrilla aberrans, studies 462 

Pyrocatechin, presence in plants — 223 

Pyrogallol, effect on nitrification in 

soil, Ala.Colloge 119 

Pyrox, fungicidal value, Conn.Stato- 235 

Pythiacystis citropJithora, growth in 

cultures 767 

Pythium — 

de'baryanum, treatment, U.S.D.A_ 149 

palmivorum, notes — 354 

Quassia extract, insecticidal value, 

U.S.D.A 65 

Quince — 

borer, notes 465 

diseases, notes, N..T 50 

insects affecting, U.S.D.A — . — 843 

Japanese, petalixation 446 

Quinolin in soils, studies, Ala.Col- 

lege 119, 129 

Babbits — 

breeds and breeding - 577 

color inheritance in 776 

control in Nevada 456 

immunity to hog cholera bacillus- 382 

treatise 174 

Babies — 

dissemination by prairie dogs — 80 

immunization — — — — 680 

Radiation in the atmosphere, U.S. 

D.A 210 

Radish seed, viability, studies 127 

Radishes — 

effect on succeeding corn crop-- 136 

winter storage, Vt— — 442 

Radium emanation from water, XJ.S, 

D.A— - 610 

Baffinose, effect on polarization of 

beet molasses ' 113 

Ragi, culture experiments- — - 135, 433 

Ragwort, poisoning cattle in Eng- 
land 82 

Rain — 

dissemination of plant diseases 

by, U.S.D.A - 47 

fertilizing value, Can 619 

nitrogen, chlorin, and sulphates 

in 416 

nitrogen in, U.S.D.A ' 609 

tropical 415 

Rainfall-— 

and gunfire — 115 

and gunfire, U.S,D.A— — — 611 

• annual, , , ' in United States, 

, ' *' ' 209 

at Temple, Tex— 334 
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EaiBfall — Continued. Page. 

efl'ect on redwood 522 

effect on tree growth 415 

efficiency of varying amounts 716 

excessive, in London, TJ.S.D.A- 511 

greatest at Washington, D. C,, 

U.S.D.A„ 511 

heaviest in British Isles, 

n.S.iXA 531 

in eastern United States 717 

in Tennessee, Tenn 318, 319 

lunar periods in, U.S.D.A—.. 510 

of South Africa-- 15 

relation to corn and wheat pro- 

« duct ion 317 

relation to cranberry fruit rots, 

U.S.D.A- 454 

relation to crop yields, U.S.D.A- 500 

relation to forests, U.S.D.A 510 

relation to grape downy mildew- 755 

relation to magnetic storms 15 

relation to sun spots 115 

sun spots, and magnetic storms, 

U.S.DA — 811 

{See also Precipitation.) 

Ranges, management in Southwest, 

U.S.B.A- 447 

Rape — 

as a forage crop, Hawaii 827 

cake, suiphureted, fertilizing 

value 121 

culture experiments 133 

culture for winter forage, Cal-- 735 

liming experiments 22 

Rapeseed cake, fertilizing value .624 

Raspberries — 

breeding 845 

culture 845 

culture, Ind 246 

culture, U.S.D.A 347 

culture, Wash 643 

fertilizer experiments 540 

fertilizer experiments, Mass 218 

varieties, Ind — — — — 246 

varieties, Wash ' 643 

Raspberry — 

anthracnose organism, perfect 

stage 252 

anthracnose, studies, N.Y, Cor- 
nell - 853 

cane blight, notes, Can — 546 

diseases in Minnesota — . 50 

Eations-— 

computing, Pa 73 

effect on intestinal flora of 
swine, Fans — 875 

Eats — 

animal parasites of 760 

color inheritance in 776 

destruction, U.S.D.A 356 

destruction, Wash : — . — - 497 

destruction on ships 356 

directions for raising 258 

economic importance 255 

pack, destructive to ff^effrey pine 53 
relation to Bpirochwta ieterohw- 

merrhw^ 653, 760 


Ravenelia, new or rare species, Page. 


notes 125 

Rassoumofslcya — 

americana and R. occidentalis 

ahieMna, new hosts 152 

campi/lopoda^ inoculation ex- 
periments - 253 

Bed- 
bugs, remedies 257 

clover. (See Clover, red.) 
dog flour. {See Flour, red dog.) 
saunders tree, descriptive ac- 
count 146 

scale, on olive, Cal 157 

spider. (See Spider, red.) 

Redtop, effect on succeeding crop — 337 

Redwater in cattle, Wash 486 

(See also Texas fever.) 

Redwood, relation to rainfall and 

fog—.. 522 

Reforestation — 

in Pennsylvania 846 

of chestnut-blighted land 45 

Refrigerators for farms 292 

Renguera in lambs 687, 688 

Reproductive organs as affected by 

X-rays 268 

Reservoirs — 

for farms, U.S.D.A 84 

for small pumping plants 389 

Resins of Chile 336 

Retting, microbiological, notes 715 

RhaMospora coffees, notes 51 

Rhagoletis pomonella. (See Apple 
maggot) 

Bhapidospora coffeicola, notes 51 

RMgopsidius tucumanus^ notes, 

U.S.D.A 864 

Bhinocricus artoreuSf scale-feeding 

habits 865 

Rhizotium 'beyerinchii injurious to 

soy beans 451 

Rhizoctonia — 

destruens, notes 848 

microsclerotia n.sp., descrip- 
tion 252 

violacea asparagi {E. medico^ 

ginis ) , treatment 648 

ijiolacea, notes— 849 

Rhizoctonia, pathogenic action 250 

Bhizopus — 

magdis n.sp., description 849 

nigricans on strawberries — 252 

nigricans on strawberries, Can- 646 

nigricans, treatment, U.S.D.A 149 

Rhode Island Station — 

notes — 400, 900 

report 398 

Rhododendrons, treatise — 542 

Rhogas n.spp., descriptions 165 

Rhus — 

laurina and E, diverslloha, fats 

from 202 

semialata, insect galls on 764 

Bhynchophora ferruginm In Ceylon- 62 
Rihes spp„ resistance to pine blister 
rust 151 
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Bice— Page. 

analyses, U.S.D.A 67 

anthocyan pigment in, inherit- 
ance 29 

antineuritic vitamins in — . 581 

assimilation of nutrients by- 340,429 

bran, analyses, Tes 369 

bran, composition, U.S.D.A 67 

breeding experiments 526, 635 

culture 236 

culture experiments 230, 

336, 337, 433. 526, 527, 635, 735 

fertilizer experiments 337, 

424, 433, 527, 635, 735 

field fly, notes 363 

for growing chicks, Can 677 

germination studies — 24 

green manuring 220, 336 

hulls, composition and feeding 

value, U.S.D.A 67 

hulls, ground, analyses, Tex — , 369 

hybridization 236, 526, 635 

insects affecting 257, 460 

loss in weight after harvesting 635 

meal, analyses 672 

meal, analyses, Can 666 

milling and by-products 477 

milling and by-products II.S.D,A- 67 

polish, analyses, Tex 369 

polish, analyses and feeding 

value 477 

production in America 34 

production, 19 18 program, 

U.S.D.A 836 

seedlings, transplanting 527 

selection 526, 527 

soil aeration, Hawaii 828 

spike disease, notes 848 

straw, feeding value, Cal 168 

ufra disease, investigations — 351, 547 

varieties 229, 230, 336, 337, 433 

varieties adapted to deep water 741 
“wild/* cultivation by Indians- 34 

Bichweed, toxicity, U.S.D.A 685, 883 

Einderpest — - 

immunization — 484, 888 

in swine 80 

in swine, immunization 287 

virus, vitality outside the ani- 
mal body 785 

Bingworm in horses, treatment 83 

Bio Grande — 

bird reservation 555 

waters of, Colo— ' 386 

Elver — 

measurement. <800 Stream meas- 
urement.) 

stages, daily, U.S.D.A 590 

Elvers, African, desiccation 15 

Koad — 

, gravels in Iowa 692 

laws in Minnesota 789 

materials, specifications 289 

materials, specifications and 

tests, U.S.D.A 87 

oil inspectors, charts for. 492 

^sections,'- standard — 189 


Koads — Page. 

administration in Illinois 289 

administration in New Mexico- 689 

administration in Ontario 789 

concrete, bituminous coatings 

for 692 

concrete, roller finishing 189 

construction and maintenance, 

U.S.D.A 289 

construction, bonds for 592 

construction in Wisconsin 87 

construction, treatise 592 

convict labor for, U.S.D.A 789 

curve tables 289 

dust prevention 87 

in United States, U.S.D.A 86 

paving 789 

preservation, U.S.D.A- 790 

traction resistances 491 

Eobin, food habits 457 

Rock phosphate. (See Phosphate.) 

Rodents, destruction on ships 356 

Roentgen rays- — 

effect on bacterial diseases 481 

effect on fungi 855 

effect on thymus and reproduc- 
tive organs 268 * 

Root crops — 

culture experiments 133 

culture experiments, Can 634 

culture for winter forage, Cal- 735 

culture in South Australia 540 

culture on moor soils 132 

feeding value, Can 665 

of Chile 336 

varieties 432 

varieties, Can 634 

varieties, Mont 333 

varieties, U.S.D.A 31 

winter storage, Vt 442 

Root nodules, studies 731 

Roots — 

assimilation of atmospheric car- 
bon by 329 

oxygen requirements - 628 

Rope, use on the farm 893 

Rose — 

chafer, remedies, Tenn — 368 

crown canker, studies - 854 

diseases, investigations 553 

leaf-hopper in Nova Scotia 156 

midge, notes-. 155, 358 

RoselUnia — 

radiciperda^ notes - 452 

spp. on tea 354 

Roses, annual for 1917 — 44 

Rosin, yield from double chipping, 

U.S.D.A 46 

Rotation — 

of crops 433 

of crops, Kans 630 

of crops, Minn 825 

of crops, Mo 217,619 

of crops, S.C- — - — 816 

of crops, U.S.D.A— — — 430, 431 

Roup— 

in fowls, etiology — 890 
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in fowls, etiology, Kans—^ 880 

paper on 179 

Rubber — 

black thread disease, studies 351,547 

canker, studies 554, 854 

culture and preparation 447 

culture vsperiments 845 

culture in Philippines 349 

culture in Trinidad and Tobago^ 349 

determination in latex 508,544 

diseases and pests 447,847 

diseases of 52, 53, 750, 854 

dry raw, injury by cbromogenic 

organisms in transit 759 

Hevea. {See Rubber, Para.) 

industry, chemicals in 715 

latex, content and specific grav- 

146 

leaf disease, inYestigations 153, 356 

leaf fall disease, investigations- 153, 
456, 554 

Para, coagulation in latex 331 

Para, composition of latex 715 

Para, culture 542 

Para, tapping experiments- 45, 46, 544 

Para, tapping experiments, prob- 

\ able error in 544 

Para, thinning experiments 247 

pink disease, notes 456 

properties • 146 

quality as affected by tapping 

system 146 

Rubidium — 

determination in plant ash. 412 

in plants, U.S.D.A 409 

Eubus — 

forcing experiments, Vt 443 

orange rusts of^ 454 

Eun~off — 

determination 590 

in eastern United States 717 

Rural — 

and urban populations, compar- 
ative birth rate 191 

conditions in Canada 791 

credit {Bee Agricultural 
credit.) 

economics, textbook 196 

education problems, discussion- 191 
life in Litchfield Co., Connecti- 
cut 191 

population in France 494 

sanitation, notes 459 

school fairs in Canada 795 

sociology, instruction in 495 

sociology, treatise 89 

surveys in Georgia 191, 192 

Rust spores, germination 224 

Rusts — 

of Australia 350 

parasitism — 448 

studies, Mo — 645 

{Bee aUo Cereal, Wheat, etc.) 
Rutabagas. (Bee Swedes.) 
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Rye — Page, 

and cowpeas mixture, digesti- 
bility 778 

and wheat hybrid, description— 735 

as a forage crop, Hawaii 827 

as a substitute for wheat, 

U.S.D.A S38 

by-products, analyses, N.Y. State 67 

culture, N.J S3 

culture, Wyo 527 

culture experiments, Can 634 

culture experiments, Tex - — S32 

culture for chicken feed, Hawaii 827 

culture for winter forage, Cal — 735 

culture in Southeastern States, 

U.S.D.A 341 

effect on succeeding crop 337 

fertility and sterility 236 

fertilizer experiments 132, 820 

frost injury to, studies 148 

grass, culture experiments 133 

grass, frost injury to, studies — 148 

grass, varieties 535 

growth studies, methods 526 

middlings, analyses 369 

middlings, analyses, Mass 665 

seeding experiments, Minn 131 

shrinkage tests, Ohio 840 

varieties, Can 634 

varieties, Minn 131 

varieties, U.S.D.A — . 30 

varieties for New South Wales- 528 

varieties for the Dakotas and 

Montana, U.S.D.A 230 

yields In Australia 133 

Babulodes caberata on olive, Cal 157 

Baccharomyces — 

eereeiaim, thermal death point, 

Yt 468 

elUpsoideuSj effect of salts on — 503 

Saccharose — 

humification 26 

in beets, formation and distri- 
bution 26 

Safflower cake, fertilizing value 220 

Sailors, discharged, employment on 

farms 293 

Saiseetia olecs. (Bee Black scale.) 

Sal- 

disease, notes 351 

ecology and diseases — 332 

Salicylic — 

acid, determination in foods — 314 

aldehyde, effect on nitrification 

in soil, Ala. College — 119 

Salmon — 

and its by-products, preparation 13 

canned, content of bacteria and 

tin — - . 166 

canned, in United States, 

U,S.D.A 866 

Salt- 

effect on storage butter 77 

effect on water content of butter 781 

, effect on weeds, Kans— — — - 632 
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Saltpeter, CMle. (See Sodium 
nitrate. ) 

Salts — 

alkali, effect on nitrification 322 

soluble, excess in liumid soils — 418 

soluble, movement in soils, 

U.S.D.A 417 

salvarsan, toxicity 181 I 

Sampling, standard methods — 506 

San Josd scale — 

notes, N.Mex 653 

remedies 540 

remedies, Mo 653 

Sand, concrete, grading 389 

Sandalwood spike disease 548, 855 

Sanitary closets, chemical 84, 85 

Sanninoidea esnitiosa. {See Peach 
borer.) 

Santonin as a vermifuge, U.S.D.A 884 

Sap — 

concentration and height of leaf 

insertion 126 

concentration of Jamaican 

mountain plants 125 

osmotic pressure 523 

Saponin plants of Chile 336 

Sapotoxins, detection in flour 712 

Barcopfiaga — 

caridei, studies 268 

spp., notes, U.S.D.A 161 

Sardines, examination, Me 166 

Sauerkraut, making and storing 567 

Scabies. (See Horse mange and 
Sheep scab.) 

Scale — 

black, in California, Cal 157 

insects in Florida 562 

insects in Missouri, Mo - 653 

red, on olive, Cal 157 

BcmiUis cpMaltoides n.sp., descrip- 
tion 565 

Bcapteriscus studies, P.E. 762 

{Bohizoneura) Eriosom a uhni^ 

studies 464 

Bchisoneum lanigera, (See Apple 
aphis, woolly.) 

'BcMzophyUum commune, notes- 51 

Behizotetrani/chus latitarsus n.sp., 

description 63 

BchomoUm dipuncUfer, notes 257 

School — 

boys for farm work 599 

children in Kentucky, farm 

work by 193 

children, out-of-school work 192 

fairs in Canada. 795 

gardening, notes 193 

gardens in Canada 795 

gardens in Ireland 898 

gardens in Nebraska 93 

gardens, review 297 

gardens, teacher s’ training 

school 297 

gardens, value in botany course 795 
lunches as home economics 

project in Chicago 196 

lunches bibliography 167 


School — Continued. Page, 

lunches, plans for serving 599 

Schools— 

agricultural. {Bee Agricultural 
schools.) 

agricultural equipment for- 93 

agriculture in__- 93 

elementary rural, home econom- 
ics for 94 

negro, agriculture in 92 

nonflush chemical closet for 84 

rural, fairs in Canada 795 

Bchrechensteinia festaliella in Wis- 
consin 155 

Science and industry institute in 

Australia 796 

Bcirpus lacustris, fertilizing value, 

Cal- 520 

Bcirtothrips cAtri, studies, U.S.D.A— 763 
Sclerosis, diffuse, in horses in India- 287 
Bclerotinia — 

cinerea, notes 650 

fagopyri n.sp., description 648 

Ubertiana, notes 545 

matthiolcB n.sp., description 850 

trifoUorum, investigations 850 

Bclerotium — 

bataticola on peppers 250 

rolfsii on sugar cane 851 

rolfsii, resistance of peanuts to 851 
Bcolytua ruguloaus. (See Shot-hole 
borer.) 

Bcoriaa capitata, n.sp., description 648 

Scorzonera laciniata, appearance in 

South Australia 141 

Screenings, ground, analyses, N. Y, 

State 67 

Screw worms, life history and reme- 

I dies, U.S.D.A 160 

Scurvy, relation to diet 268, 668 

Bcutellista gigmitea n.sp., descrip- 
tion 460 

Bcutcllum (f) coffeanum, notes 51 

Beyphophorus acupunctatua, studies- 62 

Sea — 

breeze on Long Island, U.S.D.A- 209 

winds, effect on male inflores- 
cences of pinc-. 331 

Seaweed — 

as a fertilizer for potatoes 432 

fertilizing value, Can 624 

Seed — 

beds, sterilization 556 

coats, permeability 126 

inspection in Missouri, Mo 633 

inspection in North Carolina 240 

inspection in Vermont, Vt-- 441 

inspection in Zurich, Switzer- 
land — 538 

law of Colorado, Colo— 140 

production in western hemlock- 644 

reports, U.S.D.A 343, 

441, 639, 743, 841 
rooms, heating to destroy in- 
sects — 241 

I Seeding, fall, WiSbi-rr-irw-F- 96 
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Seeds Page. 

adnlteration 343 

determination of life duration- 822 

distribution by ocean currents- 125 

garden, saving, U.S.D.A 241 

germinating, electrical response- 822 

germination as affected by light- 127 

germination as affected by 

weather I5 

germination experiments, Vt 441 

germination in saline solutions- 429 

imports, TJ.S.D.A 629 

of cultivated plants and their 

identification 240 

of fleshy fruits, germination 224 

production, handling, and mar- 
keting, U.S,D.A 343 

size and sprout value in relation 

to yield of small grain, Nebr- 732 

sterilization 629 

vitality experiments 224 

weed, description and key 343 

weed, in imported seed 539 

weight in relation to pod type- 535 

Seepage and return waters, Colo 288 

Selection, review of investigations 64 

Self-feeders for pigs — 

Can 673 

U.S.D.A 476 

Septic tanks, concrete, construction 

and operation 592 

Septicemia, hemorrhagic — 

immunization 784 

in mules 184 

organisms of 179 

studies 887 

Septoria — 

aurae, perfect stage. Can 546 

glumarum, notes, Can 646 

IgcopGrsicif treatment, Mich 150 

rihis, studies, Can 546 

Sericultural station at Padua, re- 
port 859 

Sericulture. (See Silk.) 

Serum — 

blood, method of obtaining 181 

of sea eel, toxicity and prop- 
erties — 582 

veal agar, notes 684 

Serums — 

antitoxic, concentration 604 

hydrogen-ion concentration, de- 
termination 505 

immune, treatise- — _ 378 

preservatives in, determination- 316 

preservatives in, toxicity 283 

production and distribution in 

Holland 180 

Sesame — 

cake, feeding value — 672 

cake, fertilizing value 527 

culture experiments 336, 527, 635 

meal, analyses, Mass. — — 665 

rotation crop for — — — 526 

wilts, notes 351 

vutend, notes 466 


Semmum mdieum — Page. 

analyses 368 

loss in weight after harvesting- 635 
Sesia — 

{Mgcria) tipuUformis, notes — 261 

geliformis, notes 762 

Sewage — 

as a source of nitrogen- 625 

disposal on farms, Mont 188 

disposal plants, small 85 

pathogenic organisms in, detec- 
tion 188 

purification 85 

purification, bibliography 691 

purification by aeration 490 

putrescibility test for 489 

utilization in Italy 728 

Sex- 

cords and germ cells, origin in 

male chick 173 

determination, studies 65, 66 

ratio, control in dairy cattle, 

Me 175 

Shaftal as a forage crop 230 

Sheep — 

alfalfa pasture for, U.S.D.A 67 

barns and pens, Cal 693 

breeding experiments, Pa 270 

caracul, inheritance of wool 675 

color inheritance in 574 

digestion experiments 368 

digestion experiments, Mass 571 

disease, new, in Peru 687, 688 

diseases, treatise 781 

drenching, apparatus for, 

U.S.D.A 884 

feeding experiments 167, 370, 771 

feeding experiments, Nebr 271 

feeding experiments. Pa 270 

feeding rack, description 593 

inheritance of fertility in 574 

judging in secondary schools, 

U.S.D.A 496 

maggot flies, notes 466 

manure, analyses, Pa 23 

manure, fertilizing value 433 

parasites affecting 183 

pasturing experiments, U.S.D.A. 67, 175 

prices, 1818-1916 575 

raising in Australia- 372 

raising in Colorado 772 

raising in Kentucky, Ky- 273 

raising on irrigation projects, 

U.S.D.A 168 

raising on the farm, Cal 575 

raising on the farm, U.S.D.A 69 

raising on the farm, Wash 298 

scab outbreaks in England. 282 

tick, eradication in New iSea- 

land 82 

{See also Lambs.) 

Shingle industry of Canada 146 

Shingles, preservation, Fa — 248 

Shipstuff, analyses — 672 

Shot-hole borer^ — , 

digest of data 564 


824S1*— 18 8 
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Shot-hole borer — Continued. Page. 

red-shoiiMered, notes 762 

red-shouldered, on pecan, XJ.S. 

D.A 157 

Shrub s~<- 

b reeding and culture experi- 
ments, Can 641 

for ornamental plantings, U.S. 

D.A 45 

new, of Philippines 247 

of Wyoming, U.S.D.A 255 

varieties, Can 641 

varieties, U.S.D.A 142 

Signiph^ra merceti n.sp., descrip- 
tion ^ — 460 

Silage — 

analyses, Cal 175 

analyses, Ind 376 

bacteriological studies 379 

crops for dairy cows, Cal 174 

crops for western Washington, 

Wash 637 

crops, tests, Kans 630 

crops, tests, Mo 636 

crops, yields in Australia 133 

effect on melting point of milk 

fat, Mo 682 

fermentation 772 

fermentation, Iowa 111 

fermentation, U.S.D.A 802 

for horses, Mo-,„ 676 

from corn stover, U.S.D.A 802 

from Eussian thistle, N.Mex 669 

handling 390 

making, Kans 665 

making, Wash 95 

notes 368 

pathogenic anaerobe from, Ky — 384 

variation in ether extract 413 

Silica, solubility 310 

Silk- 

fibers, use in cbemicai analysis. 9 

Manchurian tussore 361 

production and manufacture in 

China 361 

Silkworm — ■ 

effect of chemicals on 460 

larvse, selection for ffacherie re- 
sistance — 860 

SUos — 

and silage, notes — 368 

concrete, for cold climate 292 

construction 391 

construction, U.S.D.A — , — 190 

wooden-hoop, construction, Cal. 190 

Silver, toxic effect on plants^ 628 

Silverfisli, notes, U.S.D.A 364 

Bimodacttflus cinmamoneus, investi- 
gations 163 

(Binowylon) Xylebiops MHlare — 

.notes — 762 

on 'pecan, U.S.D.A 157 

Bipha fiava attacking sugar cane, 

P.B_ 762 

Biphonella funicota, life history and 
' 'habits^ - 359 


Biphonophora viticola, (Bee Grape- Page, 
vine aphis.) 

Sirup, methods of analysis 315 

Sisal, culture in Antigua 336 

Sisalanm of West Indies 529 

Bitotroga cerealella. (Bee Grain- 
moth, Angoumois.) 

Skim milk— 

for corn -fed pigs, Ohio 474 

for egg production, Mont-.-. 373 

powdered, analyses 804 

Skin reactions, anaphylactic 580 

Skins, tanning and dressing, treatise- 13 

Sky light, polarization, U.S.D.A 812 

Slag. (Bee Phosphatic slag.) 

Slaughterhouses, inspection, Ky 567 

Sludge, activated, fertilizing value 120 

Smelter gases, effect on insects 458 

Smoke injurious to vegetation 28 

Smokehouse, description, U.S.D.A— 476 

Snakeroot, toxicity, U.S.D.A 685,883 

Snapdragon rust, notes, Can 546 

Snow- 

fertilizing value, Can-. 619 

nitrogen, chlorln, and s n 1- 

phates in 416 

surfaces, evaporation from, 

U.S.D.A 209 

surveys in Nevada 416 

value to the farmer 416 

Soap — 

making 867 

mixing with lead arsenate 

sprays — 258 

Soapweed as a silage crop, TJ.S.D.A- 471 

Social survey in Kentucky, Ky 694 

Sodium — 

arsenate, oxidation in dipping 

fluids 585 

carbonate, formation in calcare- 
ous soils, U.S.D.A 18 

carbonate, neutralizing cream 

with 281 

chlorid. (Bee Salt.) 

determination in vegetable ash- 311 

cyanid as a fumigant 357 

cyanid as a soil fumigant, 

U.S.D.A 457 

nitrate — 

application 624 

effect on burning quality of ' 

tobacco - - 140 

effect on composition of 

wheat, Ohio 518 

effect on nitrogen-as.simi- 
lating bacteria, U.S.D.A- 724 

effect on nitrogen content 

of soil, Tonn — 213 

effect on nitrogen transfor- 
mations in soils 723 

effect on soil acidity, 

U.S.D.A - 820 

effect on wheat 438 

fertilizing value- 229, 233, 438, 624 

fertilizing value, Mass 218 

fertilizing value, Minn—. — 825 
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Soditsm— Continued. 

nitrate — continued. Page. 

fertilizing value, Pa 220, 244 

fertilizing value, S.C 51T, 816 

fertilizing value, Tenn 212 

fertilizing value, U.S.D.A-. 422 

for pineapples, P.R 748 

sale and distribution, 

TJ.S.D.A 625 

use on peat soils 132, 433 

salts, therapeutic value 585 

sulphid, effect on cement 691 

Softwood lumber industry in Middle 

West, TJ.S.D.A 847 

Soil- 

abrasion by storms in Russia 145 

acidity, correction 810 

acidity, determination 419 

acidity, determination, XJ.S.D.xV_ 720 

acidity, investigations, TJ.S.D.A™ 511 

acidity, notes, Ohio 298 

acidity, relation to green ma- 
nures, Pa 20 

acidity, studios, Pa 20 

bacteria as affected by arsenic™ 322 

bacteria as affected by magne- 
sium and calcium salts, 

■U.S.D.A 818 

bacteria, coIMike, studies 10 

bacteria, nitrogen-fixing, studies 428 

erosion in Kansas 422 

extract as a criterion of pro- 
ductivity, TJ.S.D.A 812 

extract as affected by season 

and crop growth, TJ.S.D.A S13 

fertility, improvement, Ohio 219 

fertility, maintenance liO 

fertility under trees 816 

fertility work in Rhode Island 325 

flora, studies 514 

microorganisms, nitrate trans- 
formation by 723 

moisture, effect on plant asso- 
ciations 425 

moisture, effect on winterkilling 

of cereals 415 

moisture, loss through percola- 
tion, evaporation, and trans- 
piration, TJ.S.D.A- 418 

moisture minimum, dynamic, de- 
termination 719 

moisture, relation to apple spot 

diseases, TJ.S.D.A 753 

moisture, relation to orange 

growth 541 

moisture, studies, Mo 620 

moisture under dry farmirg, 

Utah— 319 

moisture under irrigation, Utah™ 320 

nitrates as affected by weeds — 814 

permeability, relation to inuga- 

tion : 788 

physics and management, text- 
book — ^ ^^08 

solution, concentration, Mich — 16 

' solution, extraction ' 803 

solution, freezing point, Mich™ 16 


Page. 


solution, freezing point, U.S. 

D.A 813 

solution obtained by hydraulic 

action 512 

temperature, effect on seedling 

corn 530 

toxins and nitrification, studies™ 322 

survey in — 

Alabama, Pickens Co., TJ.S.D.A™ 512 

Alabama, Washington Co., U.S. 

D.A 214 

Arkansas, Craighead Co., U.S. 

D.A 513 

Arkansas, Hempstead Co., U.S. 

D.A 812 

California, Honey Hake area, 

U.S.D.A 214 

California, Pasadena area, U.S. 

D.A 215 

California, Riverside area, U.S. 

D.A 421 

California, San Fernando Val- 
ley area, U.S.D.A 621 

Georgia, Crisp Co., U.S.D.A 215 

Georgia, Meriivether Co., U.S. 

D.A 718 

Georgia, Richmond Co., U. S. 

D.A 718 

Illinois, Kane Co., Ill 718 

Indiana, Benton Co., U.S.D.A — 215 

Iowa, Bremer Co., Iowa 18 

Iowa, Scott Co., U.S.D.A 215 

Maryland, Howard Co., U.S.D.A™ 621 

Nebraska, Dawes Co., U.S.D.A™ 216 

Nebraska, Fillmore Co., U.S. 

D.A 812 

Nebraska, Kimball Co., U.S.D.A™ 719 

New York, Cortland Co., U.S. 

D.A 216 

North Carolina, Columbus Co., 

U.S.D.A 216 

North Carolina, Harnett Co., 

U.S.D.A 323 

North Carolina, Hertford Co., 

U.S.D.A 216 

North Dakota, Bottineau Co., 

N.Dak , 621 

North Dakota, Bottineau Co., 

U.S.D.A 422 

Oklahoma, Kay Co., U.S.D.A 621 

Texas, San Saba Co., U.S.D.A — 422 

Wisconsin, north-central area, 

U.S.D.A 324 

Wisconsin, Portage Co., U.S. 

D.A 216 

Wisconsin, Wood Co., U.S.D.A™ 217 

Soiling crops, culture on moorland- 132 

Soils— 

alkali, drainage 591 

alkali, of, San Luis Valley, 

Colo 324,386 

■ alkali, reclamation - 815 

alkali, reclamation, U.S.D.A 118 

and soil management, course in 897 

as affected by fulry-ring fungi, 
U.S.D.A 222 
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Soils — Continned. Page. 

as affected by storage, Mo 619 

as affected by wet cultivation 

for rice 117 

auto-irrigators for- 719 

black alkali, of San Luis Val- 
ley, Colo 324 

calcareous, black alkali in, 

U.S.D.A 18 

carbon clioxid production in, 

Iowa 118 

carbon-nitrogen relations^ 421 

cbemical changes, microbial 

agency in 322 

chernozem, sterilization 17 

classification ... 512 

decomposition of organic matter 

in 117 

DeKalb, fertilizer requirements, 

Pa 219 

effect on burning quality of to- 
bacco 239 

effect on composition of wheat, 

Ohio 518 

forest, composition-., 722 

fumigation, IJ.S.D.A 457 

humid, excess of soluble salts in 418 

hydrogen-ion concentration 620 

hydrolytic ratio, IJ.S.D.A — 511 

hygroscopic coefficient, deter- 
mination, U.S.D.A 210 

management, 111 719 

methods of mechanical analysis- 313 
muck and peat, subsidence after 

drainage 690 

niter, reclamation, Colo 323 

nitrification in, U.S.D.A 211 

of Aroostook County, Maine — 620 

of Bihar, phosphate depletion 118 

of Dutch Bast Indies 542 

of Indiana, fertilizer require- 
ments, Ind 219 

of Java — 513 

of Mauritius, analyses 513, 514 

of New Jersey, Freehold area, 

analyses, N.J 214 

of northern Wales, studies 116 

of Ozark upland region, Mo 217 

of Russia, nitrogen-fi:^ing bac- 
teria in — 428 

of South Africa, analyses 411 

of south-central Texas, Tex 324 

of Tennessee, nitrogen economy, 

Tenn 212 

of Umatilla project, U.S.D.A— 422 

peat, drainage — 591. 690 

peat, microorganisms of — ^ 420 

phosphoric acid of, studies 117 

productivity, determination, U. 

S.D.A 812 

, rarer .elements in, U.S.D.A- 409 

reaction, U.S.D.A 1 620 

. reaction, determination 419 

red, of Limburg, Netherlands— 513 

relation to forests, - 542 

shrinkage 321 


.Uterilization' 17, 514, 556, 720 


Soils — Continued. Page. 

sterilization, Vt 420 

sticky clay, of Limburg, Nether- 
lands — .w- 513 

subarctic, unusual features 732 

textbook — - 196 

translocation of salts in 

U.S.D.A 417 

Bolan&ra longiflora^ toxicity— 782 

Bolanum rostratum, description 539 

Solar — 

activity, relation to rainfall and 

magnetic storms 15 

atmosphere, structure, U.S.D.A. 811 

coronae, U.S.D.A 812 

radiation measurements, plea 

for 114 

(Bee also Sun.) 

Soldier bug, green, notes, Ohio 197 

Soldiers — 

convalescent, • agricultural in- 
struction 299 

returned, employment on farms 293 

returned, land settlement for 791 

Solutions, standardizing 204 

Soot fall in St Louis 115 

Sorghum — 

as a feed crop, Cal 665 

as a substitute for sugar, Ohio- 899 

biennial cropping, U.S.D.A 430 

culture experiments 133 

culture experiments, Kans 632 

culture experiments, S.Dak - 341 

culture experiments, Tenn 334 

culture experiments, Tex 829, 830 

culture for chicken feed, Hawaii 827 

culture in eastern Oregon, 

U.S.D.A 2 432 

digestibility 778 

fertilizer experiments, Hawaii - 829 

grain, culture in Utah, U.S.D.A 230 

grain, fats and fatty acids of, 

Okla 410 

grain, seed selection, Cal 237 

kernel smut, investigations, Mo- 645 

seeding experiments, Kans-«- 630 

seeding experiments, Tex- 32 

selection experiments 433 

smuts, treatment 351 

stalks, feeding value, Cal 168 

sweet, as a silage crop, Cal 174 

sweet, as a silage crop, I4ana 630 

varieties — 433 

varieties, Hawaii — 828 

varieties, Kans 630 

varieties, S.Dak 341 

varieties, Tex 32, 334, 829, 830, 831 

varieties, U.S.D.A 431 

water requirement, Nebr — 229 

Sorrel disease, notes - 350 

South Carolina Station — 

notes - — 98, 800 

report 698 

South Dakota — 

College, notes— — — 98, 400, 600 

Station, notes 400, 600 
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Boy bean — Page. 

bacterial disease, studies 451 

cake, analyses and feeding value 771 

bay, analyses, Ind 376 

meal, analyses 572 

meal for corn-fed pigs, Ohio 474 

Soy beans — 

as affected by sulphur, TJ.S.D.A_ 221 

as human food 741 

as human food, Ohio 197 

culture 231 

culture, N,H 34 

culture, Pa 35 

culture, Vt 434 

culture, climatic control 415 

culture experiments 33G 

culture experiments, Hawaii 827 

culture experiments, Mo 632 

culture experiments, Pa 229 

culture in Pennsylvania 741 

culture on Ozark uplands. Mo 217 

effect on companion crop of corn 338 

effect on soil moisture, U.S.D.A., 418 

fertilizer experiments. Mass 218 

fertilizer experiments, Mo 217 

growth in relation to climate — 627 

growth in relation to weather, 

Tenn 318 

inoculation tests, N.H 34 

root nodules 451 

seed, harvesting, TJ.S.D.A 237 

seed, weight in relation to pod 

type 535 

selection experiments. Conn. 

State 237 

shrinkage tests, Ohio 840 

varieties, Mo 632 

varieties, N.H 34 

varieties, Pa 35, 229 

varieties, Tex 334 

varieties, XJ.S.D.A 431 

Bpdlangia pMUppinenHs n.sp., de- 
scription—. 557 

Spa/tmsis radicata n.sp., description- 253 

Bpearmint — 

culture, Ind 246 

oil as affected by harvest, dry- 
ing, and freezing 807 

Spelt--- 

and wheat, hybridization — — 636 

as a forage crop, Hawaii-... 827 

culture experiments, Can — 634 

culture in Wyoming, Wyo— 527 

varieties, Gan 634 

Spermatogonia, origin in male chick- 173 

BpfMceUa sorgh% notes 848 

Bphacelotheoa sorghi, investigations, 

Mo — 645 

Bp'hmrella coffeicola, notes 1 — 51 

Bphmropsldales, light and pycnidia 

formation 225 

BpfiwroBtWbe repOM in Malaya-, — — 52 

BpUdsrotheoa humiU, resistance to 

fungicides—.. *450 

Spices— 

culture experiments — 845 

preservative value— — 469 


Spider, red— l?ag^e. 

injurious to alfalfa 558 

notes *^65 

remedies, 0.S.D.A — 63 

Spilocrgptus polychroHidis n.sp., 

description 565 

Bpirochceta icterohcomoyrhaoiw^ dis- 
semination by rats 053, 760 

Spirogyra— 

as affected by various salts 27 

resistance to fungi, Tenn 350 

Bpodoptera mauritia, notes 257 

Spondylocladium atrovirens, notes — 753 

BporotoUis spp., studies 66 

Sporotrichum glohiiUfenmi on cacao 

thrips 57 

Spotted fever, Rocky Mountain, in 

California 484 

Spraying — 

apparatus, description and use, 

U.S.D.A 843 

arsenical residues after, N.H — 54 

calendar, Conn.State 843 

experiments 551 

experiments, Mo 640 

experiments in Nova Scotia 156 

handbook 40 

notes 459, 541, 855 

notes, Wash 796 

Sprays — 

acid and alkaline, comparison — 756 

double-purpose 258 

dust, carriers and diluents for- 459 

dust V. liquid 42, 540, 551, 843, 844 

Springs, mineral, of Alaska 690 

Spruce — 

j growth after thinning 45 

Norway, drought resistance. Pa- 44 
red, factors influencing repro- 
duction 45 

red, growth and management, 

H.S.D.A 146 

sawfly, notes 257 

selection experiments in Austria- 545 

sulphite pulp from, H.S.D.A — 809 

white, in Minnesota, Minn 146 

Squashes — 

effect on succeeding crop — 337 

use by prehistoric Americans— 167 

Squirrels, ground, control, Cal 456 

St. John’s wort, toxic effect on pigs- 589 
Stable fly — 

repellents for 358 

transmission of swamp fever— 788 
Stains, removal from textiles, 

U.S.D.A,— — — — — — 114 

Stallions, public service, in Wiscon- 
sin, ^Wis : 275 

Standard Container Act, XJ.S.D.A — 40 

Starch — 

digestion by young calves, 

H.S.D.A 874 

distillation in vacuo — 708 

humification — — — 26 

Starfish, analyses, Can 626 

Starvation, effect on catalase con- 
tent of tissues— — : 869 
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States Relations Service. iSee 
United State Department of Agri- 
culture.) 

Steam — Page, 

effect on soil organisms, Vt_. — 420 

slilps, sanitation <»03 

Steers — 

beef V. dairy type, Can 667 

body measurements, Pa 69 

digestion experiments, U.S.D.A-. 6S 

feeding experiments, Ala. Col- 
lege 770 

feeding experiments, Can — 067 

feeding experiments, Ind 876 

feeding experiments, Mo 272 

feeding experiments, N.Mex 872 

feeding experiments, 'Nebr — , — 271 

feeding experiments, Pa~ OS, 270 

feeding experiments, Tenn 309 

feeding experiments, TJ.S.D.A.,-. 870 

light n. heavy, Can — 667 

measurements, weights, and 

gains, U.S.D.A 371 

pasturing fodder crops with, 

U.S.D.A 470 

preparation of corn for, Mo-., 272 

wintering, Va — 271 

iStegompia HGutello/ri^^ r61e of blood 

in reproduction of 160 

Stenoermus saccharivorus, notes 459 

Stephanoderes sp., notes, U.S.D.A 363 

JBtephammis dentatus^ life history, 

Ala.College 882 

JStereim purpureum^ notes — 50 

JSierictlphora ssaddachi^ notes, P.B 762 

Sterility in cows, causes and treat- 
ment 286 

BtizoloMum — 

deeringiamm^ seed and pod 

structure, U.S.D.A 638 

spp. in Philippines 35 

Stock. (Bee Live stock.) 

Stomata, „ studies 821 

Stomatal aperture in plants, studies- 223 

Stomatitis- 

contagious pustular, in horses-.- 586 

infectious, in horses — — 179 

vesicular, in horses and cattle- 787 

vesicular, notes 80 

caldtrans, {Bee Stable 
fly.) 

stone meal, analyses, Can 626 

Stores, cooperative, Minn 895 

Storm-water run-off, determination- . 590 

Storms — 

in eastern United States 717 

magnetic, and rain, correlation- 15 

magnetic, of August, 1916, U.S. 

D.A— 210 

magnetic, sun spots, and rain- 

.'fall, U.S.D.A 811 

/'Straw—: ■ 

feeding. Wash 95 

feeding value. Cal — 168 

' '/ ' yielto iu; Awtralla-, 133 


Strawberrif'S — Page, 

as affected by Rhizopiis ni- 
gricans 252 

culture, Ind 246 

culture, U.S.D.A 143 

culture c.xperimoBts, Tex 41 

everbearing, U.S.D.A- 346 

fertilizer experiments 540 

fertilizer experiments, Mo 630 

protection against frost, Can-- 641 

sprayed, arsenic on, NJI- - 55 

varieties, Ind 240 

varieties, Mo 039 

varieties, Mont 344 

Strawberry — 

crown girdler, studies, Mass 250 

fruit rot, notes, Can 646 

leaf beetle in Maryland 154 

leaf-roller, biology 862 

root lice, studies, Tenn 357 

root weevil, remedies 864 

roots, winterkilling. Can 640 

weevil, studies 103 

Stream measurements, methods ISO 

Streets, paving 789 

Streptococci and lactic ferments, ac- 
tion of antiseptics on 77 

Strontium — 

effect on Spirogyra 27 

in plants, U.S.D.A — - 409 

Subsoiling, notes, Tenn 834 

Sucrose, determination in beet mo- 
lasses - 113 

Sudan grass — 

as a forage crop, N.Mex- 634 

as a hay crop, Kans 630 

as a pasture crop, N.Mex 081 

as a pasture crop, U.S.D.A 470 

as a silage crop, Cal 174 

culture experiments, Hawaii — 827 

culture experiments, Tenn — - — 334 

culture experiments, Tex- 829, S30, 831 

culture experiments, U.S.D.A 431 

culture in Cuba 536 

planting and cutting, Kans-n— 030 
seeding experiments, Tex-— — 32 

varieties, Tex- 820, 830 

Sugar— “ 

determination in baked articles 11, 412 
determination in plant juices— 507 

determination in urine 014 

inversion and determination—^ 507 

manufacture, handbook- 508 

methods of analysis. — - 803 

production in South Africa 494 

production, 1918 program, 

U.S.D.A — — 830 

products, methods of analysis 315 

rav, deterioration. — 805 

solutions, calculating purity-— 616 

substitutes for 66& 

supply in United States, U.S.D.A, 860 

supply, world’s— — — 595 

warehousing and storing- 392 

Sugar beet — 

curly top, cause , 250 
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Sugar beet — Continued. Page, 

pulp. {See Beet pulp.) 

residues as eattle feed 368 

root louse, control by irrigation, 

U.S.D.A 130 

seed industry in France 537 

tops and leaves, feeding value, 

Cal 168 

webworm, life iiistory 562 

Sugar beets — 

analyses, Can 634 

cultui-e experiments 536 

culture experiments, Can 634 

culture experiments, S.Dak 341 

culture in Algeria 237 

culture in South Africa 536 

ensiling, TJ.S.D.A 130 

fertilizer experiments, Can 634 

increase in sucrose content after 

removal from soil 536 

irrigation experiments, Utah 320 

methods of analysis 536 

relation between size and sugar 

content 729 

rotation experiments, U.S.D.A 129 

saccharose of 26 

varieties 237, 530 

varieties, Can 634 

varieties, N.Mex 634 

varieties, S.Dah 341 

Sugar cane — 

beetle, life history and remedies, 

U.S.D.A 263 

breeding experiments 520 

changes in after cutting 637 

culture experiments 230, 

336, 337, 433, 526, 627 

culture in Hawaii 537 

culture in India 13G 

disease, new, in Porto Rico.,- 150, 852 
diseases and pests in Philip- 
pines 550 

diseases in Hawaii— 549 

diseases in Porto Rico 851 

diseases, notes 352 

fertilizer experiments 135, 

220, 229, 337, 433, 437, 516 

froghopper in Grenada 158 

green manuring 220 

insects affecting 459 

Japanese, culture experiments, 

Hawaii - 827, 829 

Japanese, culture in eastern 

Oregon, U,S.D.A ' 432 

Lahaina disease, studies — — 649, 550 

leaf-hopper, studies 462 

lightning injury ' 250 

moth borers affecting-; 465 

pineapple disease, notes — 350 

red rot, treatment 647 

roots, action of arsenates on- — 238 

sclerotial diseases, notes' 351 

selection experiments 433 

smut, treatment—^ — — 647 

varieties 135, 

136, 229, 230, 336, 337, 433, 487, 637 

white grabs aflfecHug — 161,767 


991 


Sugar cane — Continued. Page. 

wlreworm, investigations 163 

Sugi, fertilizer experiments 624 

Sulphate of ammonia. (See Ammo- 
nium sulphate.) 

Sulphates in rain and snow 416 

Sulphid, effect on cement 691 

Sulphur — 

compounds, injury to grape- 
vines 853 

conservation in soils 327 

dioxid, determination 10 

dioxid, insecticidal value 458 

effect on crops and soils, 

U.S.D.A 221 

effect on fermentation of 

manure 19 

fertilizing value 726 

metabolism in dogs 570 

powdered, as a fungicide 848 

Sulphuric acid — 

effect on soil organisms, Vt 420 

manufacture, Vt 423 

Sun— 

Brester’s theory, U.S.D.A 511 

spots, effect on tree growth 415 

spots, magnetic storms, and 

rainfall, U.S.D.A 811 

spots, periodicity, U.S.D.A 812 

spots, relation to climate 114 

(See also Solar.) 

Sunflower pith and stems, utiliza- 
tion 1 207 

Sunflowers — 

as a silage crop - 74 

as a source of potash 207 

culture for chicken feed, Hawaii 827 

for dairy cows, Mont 369 

Snnlight — 

and moonlight, relation, 

U.S.D.A-.-^ ' 811 

intensity, method for approxi- 
mating 629 

recorders, comparison, U.S.D.A- 210 

Sunn hemp — 

as a green manure — 220 

' culture experiments - 336 

Sunshine. (Bee Sunlight.) 

Superphosphate — 

effect on fermentation of manure 19 

, effect on nitrogen content of 

soil, Tenn 213 

effect on soil acidity, U.S.D,A — 620 

fertilizing value 236, 233, 519, 817 

fertilizing value, Can — 634 

fertilizing value, Minn — 825 

fertilizing value, Mo, 619 

fertilizing value, Ohio — — 326, 625 

fertilizing value, S.C 534 

fertilizing value, Tex 325 

fertilizing value, U.S.D.A 131 

reversion — 122 

solubility in mineral and organic 

■ ' acids — , — 423 

nse in war time, Ohio — 723 

use on peat soils, 132, 433 

Swallows, food habits, U.S.D.A— 856 
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Swamp fever— Page. 

in horses 788 

in horses, N.Dak 689 

Swedes, factors affecting composition 432 

Sweep rake for hay harvesting, 

U.S.D.A 88 

Sweet clover — 

as a green manure, l^.Y.Cornell- 721 

culture experiments, Tenn 334 

culture experiments, Tex — 830 

culture for winter forage, Cal — 735 

culture in Montana, Mont 136 

culture on alkali soil, U.S.D.A — 118 

inoculation experiments 134 

seed, harvesting, U.S.D.A 35 

straw for live stock, U.S.D.A — 36 

Sweet corn — 

breeding experiments, U.S.D.A- 445 | 

varieties, Mont 344 i 

Sweet potato — 

diseases and pests in Cuba 537 

leaf folder, studies, U.S.D.A — 465 

root borer, notes, Ala.CoIiege — 864 

root weevil, notes 467,564 

silage for cows, Ma 876 

skins, analyses 626 

weevils, notes, U.S.D.A 864 

Sweet potatoes — 

changes during latter part of 

growth, U.S.D.A 637 

culture experiments 336 

culture in Cuba 537 

harvesting and storing, Ala.CoI- 
iege 136 

harvesting time, U.S.D.A 638 

varieties 33, 335 

varieties, P.R 748 

varieties in Cuba 537 

BwietQfUa macrophplla, experimental 

plantings, P.R 749 

Sycamore lace-bug, studies, Okla 359 

Bifmpieses meylm n.sp,, description- 661 

Ssunptomatic anthrax. {Bee Black- 
leg.) 

Spmmihedon (8 e sia) gelifmmis, 

notes 762 

BpniofitaspU druparum^ notes 156 

SyrpMdm — 

early spring, in California 863 

of ^inc, life history, Me 362 

Sprphm — ‘ 

&naM^ life history. Me 362 

m-onomsis n.8p,, life history, Me- 362 

Bff^teUogmter ovimra n.g, and n.sp., 

description — 165 

Tabardd larv®, rearing 60 

Tmnia saginata, transmission by flies- 563 

Tmndothrips i/nconsequem, remedies- 269 

Tanbark ashes, analyses, Can 626 

'Tankage — 

analyses, Mich 368 

, analyses, N.Y.State 67 

.aimlyses, Tex ! 369 

^ect o» composition of wheat, 

,QMo^ '518 

, lertiltzihg. value,, S.C, 517 

' ' fteHllissiiig value, 422 


Tankage — Continued. Page. 

for corn-fed pigs, Ohio 474 

for pigs, N.Mex 675 

Tannery sewage, disinfection 784 

Tannias, varieties — 335 

Tannin — 

humification 26, 27 

in Pacific coast trees 309 

physiological significance 729 

Tanning — 

materials from Latin America- 248 

plants of Chile 336 

Tans of New Zealand 309 

Tarnished plant bug, notes 57 

Tartaric acid, determination tn pres- 
ence of malic acid 805 

Tartrajain, determination In mixture 

of dyes 12 

Taxonus fiigrisofna in Nova Scotia 166 

Tea — 

black rot, studies - 354 

brown blight, notes- 648 

brown blight, treatment 354 

I culture and manufacture, trea- 
tise ; 347 

diseases, notes 361, 354 

green manuring experiments 20 

insects affecting 461 

leaves, analyses 626 

rim blight, notes 355, 548 

soils of Java and Sumatra 542 

spraying apparatus for 355 

use by prehistoric Americans 167 

Teak, rotation period - 545 

Technical instruction In Ireland 598 

Teff grass — 

culture experiments 33 

hay, analyses 368 

Temperature — 

coefficient of permeability in 

plants 26 

correlations in United States, 

U.S.D.A 609 

effect on germination of Gram- 

inem— 24 

effect on gi'owth of parasitic 


effect on reaction of lysin with 

nitrous acid — 10 

effect on winterkilling of cereals 415 

lowest, U.S.D.A 210 

minimum, predicting, U.S.D. A- 209, 812 

optimum, for plant growth 716 

relation to corn and wheat pro- 
duction 317 

relation to cranberry fruit rots, 

U.S.D.A 454 

relation to crop production, 

U.S.DA. 208 

relation to winter wheat yields- 14 

terrestrial, relation to sun spots- 115 

variations, anomalies, U.S.D.A- 210 

Tendrils, nature 822 

Tennessee — 

' Station, reports^ - 398 

University, notes — — 700 
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Teosinte-^ Page* 

an<3 corn hybrids, immunity to 

.aphids 561 

culture experiments 527 

culture in eastern Oregon, 

U.S.D.A 432 

Termed gestroi^ remedies-,.. 750 

Termites — 

control in Malay Peninsula 460 

injurious to pecan, U.S.D.A 157 

of India 359, 461 ' 

Tetanus- 

spores in street dust SS5 

toxins, separation from other 

toxins 786 

treatment 580, 585 

Tetracarbonimid, identity with cyan- 

uric acid 202 

'prTetranoUa longipes, notes 365 

Tetranijchus — 

MmaculatuSj, notes 365 

multidigituU n.sp., description- 63 

telarius injurious to alfalfa 558 

un^^uis n.sp., description 63 

TetraphBthate, fertilizing value 424 

g%ftarS%anm in Hawaii, U.S.D.A- 659 

n.spp., descriptions 165 

afanthomelcBruSj importation into 

United States 62 

Texas — 

College, notes 800 

fever, immunization 787 

(See also Redwater and Piro- 
plasmosis, bovine.) 

Station, notes 800 

Textile plant fibers, check list 637 

Textiles — 

of ancient America^ — 167 

removal of stains from, U.S.D.A. 114 

retting 715 

testing, constant temperature 

and humidity room for 414 

“Textilose’' from paper pulp 208 

Therapy, infection, and immunity, 

textbook ! 781 

Thereva sp. as a rye pest 657 

Thermometric scales, revision, U.S. 

I).A 811 

TMelaviopsis--^ 

ethacetious, notes 354, 758 

paradoma, notes 1-350,758,851 

Thistle, Russian' — 

as a forage crop, N.Mex 634 

silage from, N.Mex — 669 

Thitsi tree and its oleoresin 247 

Thomas slag. (See Phosphatic slag.) 

Thom skeletonizer in New York 60 

Thrips attacking Trench 258 

Thrips taMci. (Bee Oniln thrips.) 
Thunder, distance heard, U.S.D.A — 210 

Thunderstorm in Trinity Co,, Cali- 
fornia, U.S.D.A-: — • 511 

Thymol as a vermifuge, U.S.D.A 884 

Thymus gland as affected by X-rays- 268 

tarda, notes — — 354 


Thyroid feeding, effect on catalase Page. 


content of tissues 870 

Tick- 

fever. (See Texas fever.) 

pyemia, notes 785 

Ticks — 

affecting big game 487 

eradication 179 

of Paraguay 468 

(See also Cattle tick and Sheep 
tick.) 

Til wilts, studies 547 

Tillage, effect on bacteria in peat 

soils 420 

Tilletia — 

feetens, studies, Mo 645 

spp. in Argentina 148 

tritici, notes 48, 54S 

Timber — 

growing for mining purposes 543 

identification, U.S.D.A 645 

immature, valuation of damages 645 

imports into India 751 

preservation 248, 249 

resources of Oregon 544 

standing, measurement 847 

(See also Lumber and Wood.) 

Time zones at sea, U.S.D.A 812 

Timothy — 

culture experiments 133 

culture experiments, Minn 825 

fertilizer experiments, Mo 620 

fertilizer experiments, Pa 220 

Tinea pelUonella, life history 657 

Tineola hiselUella — 

life history 657 

^)redacious 557 

Tingidse — 

■ American, notes 158 

nearetic, names 659 

Tingis pyri, biology 559 

TipMa paralUla — 

establishment in Antigua 256 

establishment in Mauritius 467 

Tissue transplantation — 

and anaphylaxis 182 

and immunity 683 

Titanium in plants, U.S.D.A 409 

Tmetocera ocellana. (See Bud-moth, 
eye-spotted.) 

Tobacco — 

beetle, control in Philippines - 459 

beetle, life history and remedies, 

U.S.D.A 61 

breeding experiments 238, 526 

breeding experiments, Can 634 

burning quality, studies 139, 

140, 238, 239 

culture experiments 137, 

238, 336, 526, 527 

culture experiments, Can---. 634 

culture in Egypt 638 

curing as affected by light 239 

curing experiments 138 

diseases, investigations, Mass 249 

diseases, studies, .Can — . 634 
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Tobacco — CoBtiniied* Page. 

extracts, analyses, Can 643 

fermentation 138, 139, 238 

fertilizer experiments 137, 

140, 238, 239 

fertilizer experiments, Can 634 

fertilizer experiments, Pa 36 

green manuring experiments 137 

harvesting experiments 137 

harvesting experiments, N.C 37 

harvesting experiments, Pa — 37 

hornworm, remedies, U. S. D. A- 159 

hybridization 137 

irrigation experiments 238, 239 

leaf spot, studies 150 

mosaic disease, studies, Mass — 649 

mosaic disease, studies, U.S.D.A- 49 

planting experiments 238 

seed beds, management, Can 634 

seed, germination in darkness — 127 

seeding device 137 

selection experiments 741 

selection experiments, Pa 36 

spacing and topping experi- 
ments, Pa 36 

stems as a vermifuge, U.S.P.A- 885 

toforas disease, notes 351 

variation in pure lines 238 

varieties 33, 238 

varieties, Can 634 

varieties, Pa 36 

wildfire disease 97, 150 

wildfire, studies, TJ.S.D.A 852 

wilt, studies 250 

wilt, treatment, U.S.D.A 49 

Tobosa grass as a hay or silage 

crop, U.S.D.A 471 

Toluene-p-sulphon-dichloramid, prep- 
aration 378 

Tommpis — 

pSavllatem, notes 459 

mooMrimi in Grenada 158 

Tomato — 

Might, notes 848 

buckeye rot, studies 251 

canning factories, sanitary con- 
trol, U.aD.A 13 

damping-ofi disease, notes 251 

damping-off disease, notes, Can- 546 

diseases, description and treat- 
ment, W.Va 549 

diseases, notes, S.C. 150 

early blight, notes, Wis 451 

leaf spot, description and 

treatment, Mich 150 

mosaic disease, notes, Can 646 

mosaic disease, studies 160 

products, microscopical studies, 

TJ.S.D.A 166 

pulp, methods of analysis 63 

ee^s and skins, utilization, 

, 13.aD.A— , 807 

wilti studies 250 

winter blight, studies, Pa 60 

Tomatoes — i 

and tomato products, industry 
in Italjr4i-'.*v— 142 


Tomatoes — Continued. Page, 

breeding experiments, Hawaii— 842 
breeding experiments, Pa-. — - 40, 241 

canned, analyses — — — 63 

color inheritance — 443 

cross- and self-fertilization, 

Conn. State 241 

culture, Wash 796 

examination 314 

transpiration as affected by 

Bordeaux mixture 126 

varieties resistant to disease, 

Ohio - B43 

winter, disease of, Can — 646 

Torula communis in sugar — 806 

Toxins, separation 786 

Tracheids, ray, in Quercus alba 45 

Tractor — 

farming, survey in Iowa 292 

hitches and adjustments for 

plows- — 88 

Tractors — 

book on 390 

buying 692 

cost of operation 292 

for small farms, Wash 497 

harvesting and plowing simul- 
taneously with 390 

short-course instruction in 95 

testing 790, 791 

use in Mexico 693 

Tradescantia, self-sterility 426 

Trametes pini, notes 332 

Transpiration experiments with 

plants 223 

Traumatism in living cells - 647 

Tree — 

diseases in Montana 553 

diseases, studies, Mo 645 

rusts, inoculation experiments- 253 

rusts, notes - 653 

rusts, pycnial stages 253 

seeds, germination tests 846 

seeds, hastening germination 348 

seeds, selection 45 

seeds, source of, in natural re- 
production, tJ.S.DA — 145 

Trees — 

absence on high prairies 621 

as affected by bark ringing - 128 

as affected by smoke and gas 28 

breeding experiments, Can- 641 

culture experiments, Can—— 641 

culture experiments, tJ.B.D.A— 44 

damage by iron spurs- 665 

growth in relation to rainfall 

and sun spots 415 

growth in vicinity of Grinnell, 

Iowa 644 

Indian, yearly volume incre- 
ments — — 751 

infertile spots under 816 

injury by grass 222 

insects affecting- — 367, 368, 469, 556 

new, of Philippines - — . 247 

of Chile 886 

of Kentucky 543 
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Trees — Contlntsed. Page. 

of Mount Vernon 544 I 

of New South Wales 544 j 

of Queensland 247 

of Wyoming, U.S.D.A, 255 i 

ornamental, varieties, TJ.S.D.A- 142 i 

osmotic pressure as an index 

of habitat 348 

planting in Colorado 643 

planting in plains region, U.S. 

D.A 348 

planting on sand dunes of Ore- 
gon coast, U.S.D.A 34S 

planting on sugar plantations 

in Hawaii 644 

shade and ornamental, varie- 
ties, Tex S42 

. shade, anthracnose of, Mass 249 

shade, insects affecting 357 

stem analysis for growth studies- 4*6 

transplanting 144 

varieties, Can 641 

varieties for Hawaii 145 

Trematode parasite of anopheline 

mosquitoes 562 

Trichinosis in Denmark 787 

Triohocephalua trichiurus, transmis- 
sion by flies 563 

Trichodectea spp., biology and reme- 
dies 184 

Trichogramma spp., rearing experi- 
ments 164 

Trichoaeptoria fructigena, notes 647 

4PriGho8iphum n.spp., description 857 

Tricresol, toxicity 283 

Trifolium reaupinatum as a forage 

crop 230 

Trigonoderua spp. of North America 768 

Trogoderma tarsale, larvae of 467 

Truck crops — 

diseases 648 

diseases in Florida, Fla 48 

insects affecting 459 

spraying costs 558 

Trypanosoma — 

oongglenae infection in swine 485 

eguiperdum infection in dogs_ 484, 485 
Trypanosomia sis — 

equine, in Morocco — 184 

experimental, studies 484, 485 

in swine 485 

Trypoptmnom — 

latithM-aio, notes, , U.S.D.A 864 

a an f 0 r d i n.sp., description, 

U.S.DJi - , 864 

Trypsin, destruction by pepsin and 

acid 664 

(Tryptua) Mi^rocryptua osculatus, 

notes — - - 565 

Tubercle bacilli — 

action of gland exti‘acts on 81 

avian, differentiation from other 

types — ' — 81 

carbon dioxid requirements 688 

enzyms of 887 

human and bovine, differentia* 
tion. — 285 


Tubercle bacilli — Continued. Page. 

identifying 485 

in street dust 885 

isolation from sputum.™ 486 

longevity outside animal body, 

Ark 81 

potentiometer test 284 

sensitiveness to acids 80 

tissue reactions 485 

types 588 

virulence 380 

Tuberculin test — 

and retest- 380 

application 179 

certificates for cattle exhibits — 179 

description, Ark 81 

technique 1 82 

Tuberculina sp. attacking Cronartium 253 
Tuberculosis — 

antigen for 786 

bovine, control 687, SS7 

bovine, control in dairy herds, 

Iowa 81 

bovine, control in Minnesota 282 

bovine, diagnosis 887 

bovine, eradication 82, 380, 686 

bovine, immunization 81 

bovine, in Queensland 182 

bovine, nurse cow factor 179 

bovine, transmission by swine, 

Mo 684 

bovine, treatise 286 

control by milk commissions 381 

diagnosis of open cases 179 

equine, notes 486 

eradication from cattle and 

swine 686 

in farm animals, Ark 81 

in Indian cattle 285 

in North Dakota 180 

localized infection 380 

modes and periods of infection- 580 

of bones and joints 285 

of poultry in Ontario 288 

testing pure-bred herds for 286 

Tubers, edible, (Beo Boot crops.) 

Tule, fertilizing value, Cal — 520 

Tumidiacapua oophagua n.sp., de- 
scription 661 

Tumor immunity, notes 580 

Tunis grass — 

culture experiments, Kans 630 

culture experiments, Tex 831 

Turmeric leaf disease, notes - 548 

Turnip — 

clubroot, treatment, Can 646 

flea-beetle, striped, in Maryland 154 

sawfly, notes - 164 

Turnips — 

analyses and feeding value, Can- 665 

I culture experiments 132 

factors affecting composition 432 

' for cows — : — 477 

mulching experiments, Mont — 344 

varieties 133, 140, 432' 

Turpentine — 

as a vermifuge, U.S.D.A-.» 884 
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Turpentine — Continiied, Page. 

Italian, studies 713 

sulphite, recovery 810 

yield from double chipping, 

U.S.D.A 40 

Tussock moth — 

notes 358 

Vi hite-marked, in Minnesota 155 

Twigs, forcing 39 

Twins, mammalian, biology 574 

Tylttichus — 

acutocauiatus on coffee 51 

angustus injurious to rice 351, 547 

devastatrias affecting narcissus 455, 460 
penetrans n.ap., description, 

XJ.S.D.A 147 

tritid in Virginia 850 

Typhoid — 

and paratyphoid bacilli, detec- 
tion in water and sewage — 188 

fever, relation to butter 265 

fever, relation to milk supply — 377 

fever, treatment 585 

infection through vegetables — 166 

Typhophorus cmellus in Maryland- 155 

tJdder, mieroflora of 478 

Uitrafiltration, aseptic, apparato for 225 

Ultraviolet rays — 

effect on fungi 855 

in treatment of wounds 585 

United States Department of Agri- 
culture — 

OfBce of Home Economics, work 662 

States Kelations Service, notes. 99 

States Relations Service, work 

of interest to women 898 

Weather Bureau, (See Weathei* 
Bureau.) 

United States Pood Administration, 

policies and plans.. 792 

United States Live Stock' Sanitary 

Association 178 

Uranium, toxic effect on plants 628 

Urea — 

determination 110 

origin and distribution in nature 110 

synthesis 110 

XJredinopsis copetandi, secial stage 653 

Urine, bloody, in cattle, Wash 486 

UmcgatU — 

ocmlH^ description and treat- 
ment—. 648 

tHtidj, notes 48 

Uromgces — 

spp. on Pritiliaria. 648 

irifotU, spore germination 226 

V&Ulago — 

ttwdo in Dutch East Indies 448 

smehari, notes^ 550 

spp., description and treatment- 548 

spp. in Argentina 148 

spp. on oats, Mo 646 

tfiUd, notes - 48, 448 

. ^m, studies 249 

UstuUm mmH, notes 52, 354 

Utah Statinn, notes 98, 499 


Vaccines — Page. 

preparation 283 

preservatives in, toxicity- 283 

Vaccinia in horses — 586 

YaUa — 

(Euvalsa) paiilownim n.sp., de- 
scription 648 

spp., relation to apple sour sap- 452 
Vanadium — 

in plants, XJ.S.D.A 409 

toxic effect on plants— — 628 

Vanilla — 

culture experiments, P.R 749 

fertilizer experiments 144 

Vanillin — 

disappearance in soil, Ala.Col- 

lege liiO 

effect on nitrification in soil, 

Ala. College 119 

Variety tests, rod-row, technique, 

U.S.D.A 429 

(Bee also various crops, fruits, 
etc,) 

Variola, equine, studies — 586 

Vegetable — 

oils. (See Oils.) 

seed, saving, U.S.D.A 241 

tissues, oxidation and reduction 

in 223 

wastes, analyses, Conn. State-- 626 

Vegetables — 

breeding experiments, Can 641 

canning 94, 114, 715,867 

canning, Cal 208 

canning, U.S.D.A 12 

changes in during storage, Vt— 442 

culture and preservation 842 

culture experiments, Can 641 

culture experiments, N.Mex 641 

culture experiments, Tex 40 

culture in Malaya — — 41 

culture in North Dakota, N.Dak- 843 

culture in peat soils 539 

culture in Queensland— 540 

culture, treatise — - 343 

diseases and insect enemies, 

U.S.D.A 241 

dried, cooking, U.S,D,A— — 12 

drying — - — 114.607,716 

drying in the home, U.S,D.A— 12 

fertilizer experiments 344 

forcing, treatise— 343 

fruit color-. — 443 

greenhouse culture—. 39 

harvesting and storing, Wash— 96 

insects affecting — — 668 

insects affecting, Va, Truck— — 64 

marketing in New York — 293 

mulching experiments, Mont 344 

pollination by bees—- - 264 

preservation ■ 616, 715, 842 

preservation, U.S.DA. — „ 266 

purchasing .-and use 867 

sprayed, arsenic on, ^ 64 

standard containers for, 
U,S.D.A— 40 
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standardization 41 

storage 292, 442 

storage, U.S.D.A 241 

storage, Utah 345 

storage, Wash 95 

surplus, marketing and conserv- 

ing, U.S.D.A 90 

typhoid infection through 166 

use in the diet, U.S.D.A 166 

varieties. Can 641 

varieties, Minn 142 

varieties, N.Mex 641 

varieties, Tex 842 

(See also speciiftc Muds.) 

Vegetation — 

in rain-forest and desert moun- 
tains 330 

injury by fumes 420 

of Paraguay 824 

of southeastern Washington and 

adjacent Idaho 824 

prairie, studies 521 

smoke and gas injury to 28 

Velvet bean — 

caterpillar in West Indies 58 

meal, analyses 572 

meal, Identification, U.S.D.A 638 

meal -y. cottonseed meal for 

cows, S.C 680 

Velvet beans — 

as a forage crop 336 

culture experiments 33 

culture experiments, Hawaii 827 

culture in (Georgia 342 

culture in Mississippi, Miss 342 

for cattle and pigs, Ala.CoIlege„ 770 

seed and pod structure, U.S.D.A- 638 

varieties ! 342 

VentuHa — 

coffaicola,;, notes 51 

inmqualis, notes 647, 852 

inosqualiSj overwintering 151 

pomU notes 251, 550 

pomi, notes, Can 546 

ppHna, notes. 852, S53 

Vermimilaria — 

capsicif notes 548 

mrcumw, notes 548, 849 

Vermont — 

Station, report 497 

University and Station, notes- 98, 499 
VerUaillium — 

alhoatrum^ on okra, U.S.D.A 851 

heterootadum on citrus white fly- 167 
Vetch — 

culture experiments. Can 634 

culture for winter forage, Cal- 735 
hairy, effect on soil moisture, 

U.S.D.A— 1 418 

hairy, harvesting for seed, U.S. 

D.A 431 

seed hay, digestibility— 368 

varieties, Can— — - 634 

varieties, U.S,D.A 431 

Veterinary- 

courses to Canada 296 


Veterinary — Continued. Page, 

instruction in United Provinces- 180 

obstetrics, book on 78 

pharmacology and therapeutics, 

textbook 580 

surgical operations, textbook 781 

Vetularctos inopinatus n.g. and n.sp., 

notes, U.S.D.A 760 

Vinasse, distillery; fertilizing value- 515 

Vinegar — 

diseases, notes, Cal 414 

dried grains, analyses, N.Y.State 67 

fermentation 366 

from waste fruits. Cal 414 

grains, analyses. Mass 665 

Vines, varieties, Tex 842 

Vineyards. (8ee Grapes.) 

Virgin Islands Station, notes 608 

Virginia — 

College, notes 700 

Station, notes 98, 198, 700, 900 

Truck Station, notes 99, 198 

Viruses, preservatives in, toxicity 283 

Vitamins — 

antineuritic, as affected by heat 481 

antineuritic, identity with water- 

soluble B 503 

antineuritic, in cereals 581, 869 

chemical nature 580 

rdle in the diet 568 

Vocational education — 

agricultural, to Texas- 597 

Federal aid 395 

for negroes — 92 

in California 194 

in Massachnsetts 398 

in Oregon 695, 696 

in United States — 696,597 

Walnut — 

blight in eastern United States, 

U.S.D.A — 455 

caterpillar on pecan, U.S.D.A 157 

Datana injuring shade trees, 

Ohio 197 

diseases, notes 651 

English, diseases of 52 

oil, digestibility, U.S.D.A 868 

root rot, treatment 152 

Walnuts — 

black, root-pruning, Pa 44 

variability of yield, U.S.D.A — - 744 

Washington — 

College and Station, notes- 99, 400, 800 

Station, index to bulletins 497 

Wasps — 

and bees, differences-- 256 

gall, type species of — 63 

Watalura n.g. and n.sp,, description- 867 

Water — 

analysses, Can — , 691 

bacteriological examination— 11, 591 

colon-aerogenes group to- 591 

conservation in British Columbia 288 

culture experiments, distilling 

water for , 26 

culture solutions, studiGS™«.«. 730 
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Water — CoBtlnued. Page, 

cnltnres, growth of plant see<3- 

lings in — — 329 

determination in sugar factory 

products — 616 

determination of hardness 112 

disinfection by bleaching powder 592 

distillation for water culture 

experiments — 26 

drinking, as a source of disease, 

Wash 298 

examination, treatise 11, 313 

from deep wells, bacteria in — 488 

ground, in Rio Grande and So- 
corro Valleys, N.Mez 690 

ground, seepage and flow, Colo- 288 

irrigation, duty of, Mont 186 

irrigation, forecasting supply 416 

irrigation, measuring 186 

irrigation, pumping costs 589 

level as affected by pumping 

from shallow well, U.S.D.A — S8S 

mineral, analyses, Ky 690 

movement in aerated soils 321 

nitrogen-fixing bacteria in — ,« 419 

of Quebec, analyses 84 

oxygen-consuming power 789 

pathogenic organisms in, detec- 
tion 188 

potability, determination 890 

potable, analyses, Ky 690 

potable, removing taste due to 

aigse 691 

purification 188, 288, 489 

rOle in dairy cow’s ration, S. 

Bak 374 

supply in villages, manual 488 

supply of Colorado River basin 84 

supply of Great Basin - 84 

supply of Hawaii 590, 890 

supply of Bodgepole Valley- 187 

supply of lower Mississippi 

River basin 890 

supply of Missouri River basin- 789 

supply of New Mexico 690 

supply of North Atlantic slope 

basins - 890 

supply of South Atlantic and 
eastern Gulf of Mexico basins 488 

supply of St. Lawrence River 

basin — 84, 590 

supply of Vermont 690 

supply of western Gnlf of Mex- 
ico basins 84, 188 

supply on farms 391 

■ supply on farms, Mont 188 

viability of bacteria in 488 

^ Water-soluble B — 

in .com and wheat 869 

isolation and ■ identification 503 

' ' rstudies — — 612 

'“Watermelon diseases, 'Studies, Mo 645 

“Watermelons, culture In Indiana, Ind. 241 

Waterst^outs; at Tatoosh Island, 

; ' "WaShlngtoii, ■ B.S,I>.A — — 812 


Weather — Page, 

as factor in dissemination of 

plant diseases, U.S.D.A 47 

Bureau and the war, U.8.D.A— 210 

Bureau, report, U.S.D.A — 617 

effect on development and yield 

of millet — 15 

effect on germination of seeds- 15 

effect on nitrogen in rainfall 

and atmosphere, U.S.D.A 509 

forecasting, minimum tempera- 
tures, U.S.D.A-, 209 

forecasts in relation to forest 

fires 317 

in Iowa 416 

of Salt Lake City 319 

relation to crop production, 

U.S.D.A 208 

relation to sun spots — 114 

relation to wheat yield, U.S.D.A 509 

Webworm, fall- 

notes 256,358,762 

on pecan, U.S,D.A 157 

Weeds — 

effect on cereal crops 734 

effect on nitric nitrogen ac- 
cumulation in soils — 814 

eradication 141 

eradication, Kans 632 

in New Zealand 743 

of North Carolina, eradication 

and control — 141 

of Switzerland 350 

utilization by lambs, N.Mex 672 

(gee aUo specific plants.) 

Weevils — 

in beans and peas, remedies, 

N.J- 41 

injurious in Great Britain — . — 364 

injurious to potatoes and yams, 

U.S.I).A 864 

Wells, deep, bacteria in 488 

Wheat — 

and its products, treatise, — — 538 

and rye hybrid, description 735 

and spelt, hybridization — — 636 

antineurltic vitamins 581 

as a green manure — 27 

as affected by boron, U.S.D.A^ — 22 

as affected by sodium nitrate 438 

as affected by sulphur, U.S.D,A 2aw 

' bran, analyses 369, 672 ' 

bran, analyses, Mich- — 368 

bran, analyses, N.H. 369 

bran, analyses, N.Y. State— 07 

bran, analyses, Tex-: — 369 

bran, composition and adultera- 
tion 712 

breeding experiments 526 

burned, milling and baking 

tests-, 567 

comparative anatomy—. 741 

composition in relation to soils, 

Ohio 618 

conservation in United States— 792 

cost of harvesting, U.S.D.A™. 889 
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culture, Ark 441 

culture, Cal 140, 441 

culture, Mich S8 

culture, N J 33 

culture, Nev 636 

culture, Pa 240 

culture, Ya 240 

culture, Wyo 527 

culture experiments 38, 

132, 133, 836, 4^2, 433, 526, 635, 735 

culture expenments, Can 634 

culture experiments, Kans 630 

culture experiments, Mmn 825 

culture experiments, Mo 632 

culture experiments, Mont 333 

culture experiments, Pa 229 

culture experiments, Tenn 334 

culture experiments, Tex 830 

culture for chicken feed, Hawaii 827 

culture in Southeastern States, 

TT.S.DA 210 

culture m United States, U-S. 

D.A 717 

culture on Great Plains, U.S. 

D,A 342, 440 

culture on Ozark uplands, Mo 217 

Culture under dry farm condi- 

tionS: 240 

denMty indexes 537 

diseases in Australia 48 

diseases, notes, Can 646 

dochage 694 

dockage, tJ.S D.A 840 

durum, culture experiments, 

" tT.S.I>.A 838 

varieties, U S D.A 838 

Cfect on soil fertility, 111 624 

feptflizer experiments 133, 

432,433, 726,820 

l^rMlizer experiments, Hawaii 829 

lerWiser experiments, Kans — 630 

fertilizer experiments, Mo 217, 620 

fertilizer expeiiments, Ohio- 518 

fertilizer experiments, Va 240 

deur. (0^6 Flour) 

injury to, studies 148 

|rUiU color, environmental in- 

dueuces — — 538 

veatern, bacterial disease- 249 

in association with 

ureeds— 734 

Igrewth;, metabolism, and imbl- 

WtloU 729 

gJYwtb ftudies» methods 526 

determination of density. 537 

tifattUg, moisture content 538 

Idea’ cTmate fo-, USD A 717 

impiovemont in Argentina 741 

Insects affecting, Ohio 197 

irrigation experiments, 636 

loose smut, notes 548 

loose treatment, Va-- rw 240 

loss in wmght after harvesting*, 635 

middlings, analyses 

mi4^Ag»i anatoes* Mass*.-,.*.- ^ 

laMdAIn^, aAwjseSy' li i ^ 


middlings, analyses, N.H— 369 

middlings, analyses, N Y. State. 67 

mildew in Australia 48 

mill market for, N.C— 895 

milling and baking tests 439 

milling and baking tests, N.Dak_ 663 

milling and baking tests, Pa — 

nematodes affecting 850 

prices in United States, U.S. 

BA 742 

production in California, Cal 134 

production in United States, 

U S.D.A 743 

production, 1918 program, U S. 

D A 837 

production, present and pros- 
pective 595 

products, analyses, Mass- 665 

products, preparation, Wash — 365 

rod-row tests, techniQue, U.S. 

D.A 429 

rotation experiments, U.S D.A- 129 

rust, overwintering in Australia- 48 

rust, studies, tT.S D A 48 

rust, varieties resistant to 646 

rust, varieties resistant to, Mo- 645 

sampling and grading, U S.D.A- 140 

seeding experiments, Kans 630 

seeding experiments, Pa 240 

seeding experiments, Ya 240 

seeds, life dmation 822 

seeds, size and sprout value in 

relation to yield, Nebr 732 

selection experiments 342,635 

selection experiments, Mo 633 

shorts, analyses, Tex 369 

shrinkage tests, Ohio — 840 

smut in Dutch East ^Indies 448 

smut, investigations 849 

smut, studies, Mo — 645 

smuts, description and treat- 
ment 548 

smuts, description and treat- 
ment, Mont — 249 

smuts in Australia 48 

spring, northern and southern 

limits, U S D A - 810 

standards, Mont 538 

stinking smut, notes 848 

stinking smut, treatment . 448 

stinking smut, treatment, Ya 240 

substitutes for— 662, 867 

substitutes in bread making, 

N.Dak — 663 

supply in United States, U.S, 

D.A - - 337 

transplanting 38 

varieties 38, 133, 432, 483. >636 

varieties, Can — — 634 

varieties, ConovStale — . 23$ 

varieties, Kans 6Mi 

varletia®. ¥inn 131 
vkxiotieh, ^ ^ 
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Wheat—Con tinned . Page. 

■varieties, Tex 830, 832 

varieties, U.S.I>.A — 30 

varieties, Va 240 

varieties, Wyo 527 

varieties for Now South Wales 528 

varieties for the Dakotas and 

Montana, U.S.D.A 230 

varieties for Dtali dry lands, 

D.S.D.A 230 

water culture experiments — , — 730 

water requirement. Wash 227 

water-soluble B In 869 

yield as affected by weather, 

US.D.A 509 

yield in Australia 133 

yield in relation to weather 14, 317 

White- — 

ants. (Bee Termites.) 

fly, citrus, in Argentina 2G0 

fly, greenhouse, sex ratios and 

parthenogenesis in 458 

fly, notes, Ohio 054 

fly, spiny citrus, notes 557 

fly, spiny, new host plants 459 

grubs, control in Wisconsin 155 

grubs Injurious to sugar cane 161, 767 

grubs, life history 863 

grubs, life history and remedies, 

U.S.D.A 54 

grubs, notes 162 

gnibs, remedies 863 

scours in calves 787 

Whiting, use as a food 46$ 

Willow- 

borer, notes-.- 358 

leaf beetle, notes 257 

Willows — 

basket, culture experiments 644 

basket, culture experiments, Mo- 644 

plantings, Pa 44 

Wind — 

foehn, of Greenland ice, U.S.D.A 812 

foehn type, near San Francisco 

Bay, U.S.D.A - 811 

sea, effect on inflorescence of 

pine 331 

sea, on Long Island, U.S.D.A 209 

Windmills for irrigation pumping — 

Mont 186 

U.S.D*A 186 

Wine — 

analyses 203 

fermentation, action of man- 
ganese sulphate in 507 

fruit, manufacture 806 

yeast, effects of salts on 503 

Wintergreen oil, manufacture in In- 
dia 9 

Wireworms, life history and reme- 
dies, U.S.D.A 54 

Wisconsin— 

Station, notes 299 

University, notes 99, 299 

Witches* brooms on hickory trees— 25S 

Wobum Bxperimental Fruit Farrp, 
rep<»rt 540 


WohlfarUa magniflca parasitising Page. 

man — — 

Wolfiella ruforum n.g. and n.sp., 

description — 566 

Women — 

employment in experiment sta- 
tions — — 4 

employment on farms. — 293 

working, food of-. — — 64 

Women’s institutes in Outark» 196 

Wood- 

ashes, analyses, Cona.State — — 625 

ashes, analyses, — — — - 521 

ashes, fcrtiliring value—.—- — 230 

destroying fungi, black zones of- 555 

destroying fungi, differentiation, 

U.S.D.A 652 

for war uses 47 

fuel, production and use, Ohio- 847 

Identification, U.S.D.A — 045 

pewee, food habits 457 

preservation — 248, 249, 317 

pulp industry in United States, 

U.S.D.A — 447 

pulp, sulphite process, U.S.D.A- 809 

seasoning, treatise — - — 248 

substitutes for, U.S.D.A— 248 

using industries in United 

States, U.S.D.A 761 

using industries of New tork — 146 

(Bee (iUo Lumber and Timber.) 
Woodland and prairie, ecology of ten- 
sion zone — 621 

Woodlands, management 543 

Woodlot products, handling and mar- 
keting 543 

Woodlots — 

fuel from, U.S.D.A 248 

notes, Ohio 348, 847 

regenerating — 846 

Wool — 

marketing cooperatively — 494 

price calculator, description- — 774 

prices, 1818-1916 - 575 

production in Australia- — 372 
production in United States, 

U.S.D,A 874 

waste, availability of nitrogen in 42S 

W^orkingmen. (Bm Laborers.) 

Worm nodules in cattle, cause 82 

Worms, parasitic- 

remedies - — — „ 782 

transmission by flies — 663 

Wound — 

infection, pathogenic anaerobes 

in — - 483,603,504 

organisms, counting and identi- 
fying 782 

Wounds — 

ptomaines in — 783 

treatment 283, 685, 782 

Wyoming — 

Station, notes - - 99, 800 

University, notes- 99,600 

Zanthogramma diviaa^ life history, 

Me — — — — 362 

Xanthophyll pigment, elaboration— 127 
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Xanthorhoe prc^fcctata^ life history Page. 


and reraeclies 207 

Xantliosonias, varieties 526 

Xenia and other influences follow- 
ing fertilization 526 

Xerophthalmia, relation to diet 2'68 

XylGfia pQlymorpfia and , Z. digir 

tata, notes 249 

XgleMops l)milare — 

notes 762 

on pecan, TJ.S.D.A 157 

Xyleborm fornicatm, digest of data 564 

iXylehorm) Xylehorinus p e canis , 

!^notes 762 

j^lometer, description 46 

Xams — 

culture experiments 3S6 

varieties 33, 335, 526 

weevils affecting, U.S.D.A 864 

Yantias, culture 231 

Yeast — 

accessory growth substance in 503 

grains, analyses, Mass 665 

grains, dried, analyses 369 

grains, dried, analyses, N.Y. 

State 67 

^ 82481^—18 9 
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thermal death point, Yt 468 

wine, effects of salts on 503 

Yeasts as affected by spices 469 

Yponomeuta maUnellaj identity and 

distribution 860 

Yucca, culture in Cuba 538 

Yucca data as a silage crop, U.S.D.A. 471 

Zea tunicata and Z. ramosa^ hybrids 625 

Zebra-horse hybrids, skull characters 65 

Zebu cattle, value for tick-infested 

regions 69 

Zinc — 

arsenite, analyses, Can__ 643 

chlorid as a timber preservative 248 

effect on nitrogen-fixing bacteria 428 

toxic effect on plants 628 

Zizania, cultivation by Indians * 34 

Zoologists, vertebrate, r61e in na- 
tional efficiency 655 

Zoology — 

Canadian, bibliography 256 

contributions to human welfare 663 

economic, treatise 466 

Zukalia thew n.sp., description 468 
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